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Description


Binomial Theorem (IIT)



Objective Questions CHECK YOUR BASICS  



1. If the coefficients of x  & x  in the expansion of 2 + are equal, then the value of n is  (a) 15 (b) 45 (c) 55 (d) 56  



2. The sum of the binomial coefficients of 2x + is equal to 256. The constant term in the expansion is  (a) 1120 (b) 2110 (c) 1210 (d) none 3. The sum of the co-efficients in the expansion of (1 − 2x + 5x  ) is ‘a’ and the sum of the co-efficients in the expansion of (1 + x) is b. Then (a) a = b (b) a = b (c) a = b (d) ab = 1 4. Given that the term of the expansion (x/ − x / ) which does not contain x is 5 m where m ∈ N, then m is equal to (a) 1100 (b) 1010 (c) 1001 (d) none 5. The expression (a) 7







√  







  √   







−



(b) 5



  √   







 is a polynomial in x of degree (c) 4



(d) 3



6. In the binomial (2/ + 3/ ) , if the ratio of the seventh term from the beginning of the expansion to the seventh term from its end is 1/6, then n is equal to (a) 6 (b) 9 (c) 12 (d) 15  



is 7. The term independent of x in the product (4 + x + 7x  ) x −   $    (a) 7. .C$ (b) 3 . .C$ (c) 3 . .C$



(d) −12. 2



8. If ‘a’ be the sum of the odd terms & ‘b’ be the sum of the even terms in the expansion of (1 + x) , then (1 − x  ) is equal to (a) a − b (b) a + b (c) b − a (d) none 9. The sum of the co-efficients of all the even powers of x in the expansion of (2x  − 3x + 1) is (a) 2 . 6& (b) 3 . 6& (c) 6 (d) none 10. The greatest terms of the expansion (2x + 5y) when x = 10, y = 2 is (a) .C . 20 . 10 (b) .C$ . 20 . 10 (c) .C . 20) . 10



(d) none of these



11. Number of rational terms in the expansion of (√2 + √3)&& is (a) 25 (b) 26 (c) 27



(d) 28



p n 12. If q = 0 for p < q, where p, q ∈ W, then ∑0 12& 2r = (a) 2



(b) 2 



(c) 2 



(d)  .C 



(c) 13



(d) 14



*



x  47 52 − j + ∑62  = y , then 7 = 4 3 (a) 11 (b) 12



13. 
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14. If n ∈ N & n is even, then (a) 2 



  . (  )! :;



(b)



+



  ! (  )!



+



Binomial Theorem (IIT)



  ! (  )! 



!



+ … … + ( 



(c) 2 n !







 ) ! !



= (d) none of these



15. Let R = (5√5 + 11) = I + f, where I is an integer and f is the fractional part of R, then R . f is equal to (a) 2 (b) 3 (c) 2$ (d) 1 10 15 &  16. The value of ∑12&  is equal to r 14 − r   (b) .C (c) .C& (d) .C (a) .C 17.



=> 



+



(a)



=< 



 2.



find the term not containing x.



13. Show that coefficient of x  in the expansion of (1 + x  ) . (1 + x) is 60.



14. Find the coefficient of x  in the expansion of : (i) (1 + x + x  + x  ) , (ii) (2 − x + 3x  )$ .



15. Find numerically the greatest term in the expansion of : (i) (2 + 3x)) when x = 



(ii) (3 − 5x) when x = . 



16. Given s = 1 + q + q + ………….. + q & S = 1 +



P   



+



P    



that .C + .C . s + .C . s + … … + .C  . s = 2 . S .



+ …… + 



P   







 



,



, q ≠ 1, prove  &



17. Prove that the ratio of the coefficient of x& in (1 − x  )& & the term independent of x in x −  is 1 : 32. 18. Find the term independent of x in the expansion of (1 + x + 2x  )  19. Prove that for n ∈ N ∑ 12&(−1) .C1 







20. Prove the identity ?:j 0. 33. If x is so small that its square and higher powers may be neglected, prove that : (i)



(  ) 0 and x  − 3x − 4 ≤ 0. 17. Solve the following inequalities: (i) x − 1 x + 1 x − 4 ≥ 0,



(ii)



0   1      (   '



Fundamentals - I (IIT) > 0,



(iii) x  − x − 1 x  − x − 7 < −5, (iv)



   1      '    1



≥ 0.



18. Solve the following equations: (i) |x| + 2 = 3,



(iv) A|x − 1| − 2A = 1 ,



(ii) |x| − 2x + 5 = 0,



(v) |x| − |x| + 4 = 2x  − 3|x| + 1,



(vii) A|x − 1| − 2A = |x − 3|.



(iii) x |x| = 4,



(vi) |x − 3| + 2|x + 1| = 4,



19. What can be said about numbers a , a , … … , aC if it is known that |a | + |a | + |a | + … … + |aC | = 0. 20. Draw the graph of following : (i) y = |4x + 5| , (ii) y = |2x − 3|.



21. Solve the simultaneous equations |x + 2| + y = 5, x – |y| = 1.



22. Solve the equation |x + 1| − |x + 3| + |x − 1| − 2|x − 2| = x + 2.



23. Find all possible solutions of equation A|x  − 6x + 5| − |2x  − 3x + 1|A = 3|x  − 3x + 2|.



24. Solve the following inequalities: (i) |x − 3| ≥ 2,



(ii) A|x − 2| − 3A ≤ 0,



(iii) A|3x − 9| + 2A > 2,



(iv) |2x − 3| − |x| ≤ 3. 25. Solve the following inequalities: 



(i) D1 + D > 2,



(ii) D1







(iii)



  



D ≤ 1,



 '



|  |  



> 1,



(iv) |x  + 3x| + x  − 2 ≥ 0,



(v) |x + 3| > |2x − 1|.



26. Find the solution set of |2x − 3| + |x + 5| ≤ |x − 8|.



27. Solve the inequalities (|x − 1| − 3) (|x + 2| − 5) < 0.



28. Find sum of all the real roots of the equation |x − 2| + |x − 2| − 2 = 0. 29. Find the set of all solutions of the equation 2|!| − |2! 1    2



30. Let f(x) = 1



 



− 1| = 2!   + 1.



 2  



Column – I



Column – II



(A) If −1 < x < 1, then f(x) satisfies



(p) 0 < f(x) < 1



(B) If 1 < x < 2, then f(x) satisfies



(q) f(x) < 0



(C) If 3 < x < 5, then f(x) satisfies



(r) f(x) > 0



(D) If x > 5, then f(x) satisfies



(s) f(x) < 1



Fundamentals - I (IIT) ANSWER KEY 



2. (i) (ii) √13 − √12 (iii)



7. (a)



  2



-



2







i (b) 3 + 4i



5. (i) √2 - 1



3. 5



√√



8. No



(ii)



√ √√ '



9. 336 



1) &a







10. 17 



12. (i) (x- 2y)(x2 + y2 - xy)



(ii) &a 



(iii) (x-1)(x- 2)(x- 3) (v) – (a- b)(b- c)(c - a) 15. (i) x ε (- ∞, 2) ∪ 5, ∞ (iii)x ε (-2, -1) ∪ -2/3, −1/2 16. x ε [-1, 1) ∪ (2, 4]



(iv) (x+ 2)(x2 - 2cx - 5) 13. (i)(x4- x2+ 1)(x2 + x + 1)(x2- x+ 1) (ii) x ε (1, 3) (iv) x ε (- ∞, -2) ∪1/4, 1 ∪ 4, ∞



17. (i)x ε (- ∞, -1]∪{1} ∪ [4, ∞



(ii) x ε (-4, -1) ∪-1, 0 ∪0, 2 ∪3, ∞



*



*1



a



*



2)



(iii) 3, -1 *0



11.+0



(ii)(x2 - 2x+2)(x2+ 2x + 2)



(iii) x ε (-2, -1) ∪ 2, 3



(iv) x ε (- ∞, -2] ∪ {1} 18. (i) x= ±1



(ii) x= 5 (iii) x= 2



(iv) x= -2, 0, 2, 4 (v) x= -3, 3



(vi)x= -1 (vii) x ε [1, ∞)



19. a1= a2= a3= a4……….an = 0 20.







21. x= 2, y = 1



22.x ε ϕ



23. x ε N , 5O



(ii) x= 5 or x= -1



(iii) x ε R- {3}



(iv) x ε [0, 6]



25. (i) x ε (-1, 0) ∪ (0, 3)



(ii) x ε (-∞, -4] ∪ [-1, 1] ∪ [4, ∞)



(iv) x ε (-∞, -2/3] ∪ [1/2, ∞)



(v) x ε &  , 4)







26. N−5, O



30.(A) → (p), (r), (s)







24.(i) x ε (- ∞, 1] ∪ [5, ∞) (iii)x ε (-5, -2) ∪ (-1, ∞)







29. {-1} ∪ [1, ∞)



27. (-7, -2) ∪ (3, 4)



28. 4



(B) → (q), (s)



(C) → (q), (s) (D)→ (p), (r), (s)



Fundamentals - II (IIT)



CHECK YOUR BASICS 1. Compute the following : 



(i) 35 +







(  . )



(ii) log . log  .  



(iii) 



!  







+ 5 / 



(iv) 7$  + e  − 5$  − 7 '.



2. If 4) + 9+ = 10/ , where A = log 0 4, B = log ' 9 & C = log 1 83, then find x.



3. If log 2 a . log 4 a + log 5 b . log 4 b + log 5 c . log 2 c = 3 (where a, b, c are different positive real numbers ≠ 1).Find the value of abc  5



4. If 2



 4



 2



=4



 5



 4



=5



 2



, show that a5 . b2 . c 4 = 1.



5. Solve the following equations: (i) log  (x  − 12x + 36) = 2,



(ii) log  log ' log  x = 0, 



(iii) log ' log  x +  + 91 = 2x,



(iv) 2 log  (4 − x) = 4 − log  (−2 − x),



  + log  x  = log  2 − 1, (v) log 



(vi) log  (log  x) + log  (log  x) = 2,



(vii) x



 < = 



$



= 10



!  1



,



(viii) log  (x − 1) + log  (x + 1) − log  (7 − x) = 1. >



>



√>



6. If log  2 = 0.3010 and log  3 = 0.4771, then find:



(a) the number of digits in 6  , (b) the number of zeroes immediately after the decimal in 3  .



7. Solve the following equation : log (1 !



') (6x







+ 23x + 21) = 4 – log ('1 !



) (4x







+ 12x + 9).



8. Find the values of x satisfying the equation |x − 1|) = (x − 1) , where A = log ' x  − 2 log 1 9. 9. Solve the equation log  |x + y| = 1/2, log  y − log  |x| = log  4 for x and y.



10. Solve the following inequalities : (i) log /



1 ! 0 1



≥ 0,



(ii) log  (41 − 2. 21 + 17) > 5, (iii) log  x ≥ log x + 2,



(iv) log . (x + 5) > log / (3x − 1),



(v) log ('1> !



)







2 <  , (vi) log 1> (2 + x) < 1.



Fundamentals - II (IIT) 11. Solve the following inequalities : (i)



√1  1  



< 1,



(ii) x – E1 − |x| < 0,



(iii) √x  − x − 6 < 2x – 3,



(iv) √x  − 6x + 8 ≤ √x + 1,



1



(v) √x  − 7x + 10 + 9 log  H ≥ 2x + √14x − 20 − 2x  − 13,



 (vi) log / + 4 log  √x < √2 (4 − log 0 x  ).



12. Find the values of x which satisfying the equation Ilog √' x − 2I − |log ' x − 2| = 2.



13. Solve the following equations: (i) √2x − 4 − √x + 5 = 1,



(ii) √x + Ex − √1 − x = 1,



(iii) x  − 4x + JxK + 3 = 0 (where [x] denotes integral part of x).



14. Solve the equation Ea(21 − 2) + 1 = 1 − 21 for every value of the parameter a.



15. Find value(s) of ‘x’ satisfying equation |2x − 1| = 3[x] + 2{x}. (where [.] and {.} denotes greatest integer and fractional part function respectively).



16. Solve the equation : 2x + 3 [x] – 4 {−x} = 4 (where [x] and {x} denotes integral and fractional part of x resp.). 17. Find the square root of 7 + 24i.



18. If (2 + i) (2 + 2i) (2 + 3i) ……. (2 + ni) = x + iy, then find the value of 5.8.13. ………… (4 + n ).



19. (i) Let z is a complex number satisfying the equation, z ' − (3 + i)z + m + 2i = 0, where m ∈ R. Suppose the equation has a real root, then find the value m.



(ii) a, b, c are real numbers in the polynomial, P(z) = 2z  + az ' + bz  + cz + 3. If two roots of the equation P(z) = 0 are 2 and i, then find the value of ‘a’.



20. (i) Find the real values of x and y for which z = 9y  − 4 − 10ix and z = 8y  − 20i are conjugate complex of each other.



(ii) Find the value of x  − x ' + x  + 3x − 5 if x = 2 + 3i.



21. Solve the following for z : z  − (3 − 2i) = (5i – 5).



22. If z = x + iy is a complex number such that z = (a + ib) then (i) find zQ, (ii) show that x  + y  = (a + b ).



23. For any two complex numbers z , z and any two real numbers a, b show that |az − bz | + |bz + az | = (a + b )(|z | + |z | ).



24. Find the modulus, argument and the principal argument of the complex numbers. (i) z = 1 + cos



HS 



+ i sin



HS 



,



(ii) z = –2 (cos 30 + i sin 30 ),



(iii) (tan 1 − i) , (iv)



V  



V   4W



>X 



Fundamentals - II (IIT) ! WV`



>X 



.



25. Let f(x) = |x − 2| and g(x) = |3 − x| x and A be the number of real solutions of the equation f(x) = g(x), B



be the minimum values of h(x) = f(x) + g(x) and C be the area of triangle formed by f(x) = |x − 2|, g(x) = |x − 3| and x-axis and α < γ < β < δ where α < β are the roots of f(x) = 4 and γ < δ are the roots of g(x) = 4, then find the value of



\> ! ]> ! ^> ! b> )+/



.



26. Draw the graph of the function f(x) = |x  − 4|x| + 3|,, and also find the set of values of ‘a’ for which the equation f(x) = a has exactly four distinct real roots.



27. Find the number of solutions tions of equation 3|1| − I2 − |x|I = 1.



28. If y = f(x) is shown in the figure given below, then plot the graph for (A) y = f(|x+ 2|)



(B) |y - 2| = f(- 3x)



29. Draw the graph of the following curves : (i) y = − |1 I1>  I



(iv) y = (1>



 )



ℓn x .







! |



, (ii)



c |1|  



= −1, − (iii) |y − 3| = |x − 1|,



Fundamentals - II (IIT) ANSWER KEY Q1.(i)2



(ii)1 (iii)7 +



Q2.x= 10



d



def



(iv) 0



Q3.abc = 1 Q5.(i) x= 16 or x= -4



(ii)8 (iii) {1/3}



(iv){-4}



(v)1/20, 1/5



(vi) x = 16 (vii){10−5, 103} (viii) x= 3 Q6.(a) 12 (b) 47 Q7. x = -1/4 Q8. x= 2 or 81 Q9.x= 10/3, y= 20/3 Q10.(i) x ε [-2, -3/2)



(iii) (0, 10C-1] ∪ [102, ∞)



(ii) (log25, ∞)



(iv) (-∞, -5) ∪ (-5, -1) ∪ (3, ∞) (v) x= 2 (vi) x ε (-2, -1) ∪ (-1, 0) ∪ (0,1) ∪ (2, ∞) Q11.(i)(- ∞, 1) ∪ (5, ∞) (ii) [-1,



√hd



x= 2 (vi)



i



) (iii) x ε [3,∞ ∞) (iv)x ε j



k√id i



(0, 1/4] ∪ J1, 4) 4)



Q12.x= 9, 1/9



Q13.(i) {20} (ii){16/25} (iii) No solution Q14.x = log2a where, a ε (0, 1] Q15.{1/4} Q16.{3/2}



Q17.± ± (4 + 3i) Q18.(x2+ y2)



Q19.(i) – 2 (ii) -11/2 Q20. (i)[(-2, 2); (-2, -2)] (ii) – (77 + 108i) Q21.z= (2+ i) OR (1- 3i) Q22. (i) (a- ib)2 Q24. (i) |z| = 2cos



eo ih



, Principal arg z =



(ii) |z| = 2, arg = 2k o -



ho f



eo ih



, arg z =



, k ∈ I, Principal arg = -



eo ih



ho



+ 2ko o, k ∈ I



f



(iii) |z| = sec 1, arg = 2ko o + (2- o), Principal Arg = 2- o 2



(iv) |z| =



d



√i



o



cosec , arg z = 2ko o+ h



ddo iq



Principal Arg =



ddo iq



, il ∪ jm,



k! √id i



l (v)



Fundamentals - II (IIT) Q25.360 Q26



Q27. 2 Q28.



Q29.



Fundamentals - II (IIT)



CHECK YOUR BASICS 1. Compute the following : 



(i) 35 +







(  . )



(ii) log . log  .  



(iii) 



!  







+ 5 / 



(iv) 7$  + e  − 5$  − 7 '.



2. If 4) + 9+ = 10/ , where A = log 0 4, B = log ' 9 & C = log 1 83, then find x.



3. If log 2 a . log 4 a + log 5 b . log 4 b + log 5 c . log 2 c = 3 (where a, b, c are different positive real numbers ≠ 1).Find the value of abc  5



4. If 2



 4



 2



=4



 5



 4



=5



 2



, show that a5 . b2 . c 4 = 1.



5. Solve the following equations: (i) log  (x  − 12x + 36) = 2,



(ii) log  log ' log  x = 0, 



(iii) log ' log  x +  + 91 = 2x,



(iv) 2 log  (4 − x) = 4 − log  (−2 − x),



  + log  x  = log  2 − 1, (v) log 



(vi) log  (log  x) + log  (log  x) = 2,



(vii) x



 < = 



$



= 10



!  1



,



(viii) log  (x − 1) + log  (x + 1) − log  (7 − x) = 1. >



>



√>



6. If log  2 = 0.3010 and log  3 = 0.4771, then find:



(a) the number of digits in 6  , (b) the number of zeroes immediately after the decimal in 3  .



7. Solve the following equation : log (1 !



') (6x







+ 23x + 21) = 4 – log ('1 !



) (4x







+ 12x + 9).



8. Find the values of x satisfying the equation |x − 1|) = (x − 1) , where A = log ' x  − 2 log 1 9. 9. Solve the equation log  |x + y| = 1/2, log  y − log  |x| = log  4 for x and y.



10. Solve the following inequalities : (i) log /



1 ! 0 1



≥ 0,



(ii) log  (41 − 2. 21 + 17) > 5, (iii) log  x ≥ log x + 2,



(iv) log . (x + 5) > log / (3x − 1),



(v) log ('1> !



)







2 <  , (vi) log 1> (2 + x) < 1.



Fundamentals - II (IIT) 11. Solve the following inequalities : (i)



√1  1  



< 1,



(ii) x – E1 − |x| < 0,



(iii) √x  − x − 6 < 2x – 3,



(iv) √x  − 6x + 8 ≤ √x + 1,



1



(v) √x  − 7x + 10 + 9 log  H ≥ 2x + √14x − 20 − 2x  − 13,



 (vi) log / + 4 log  √x < √2 (4 − log 0 x  ).



12. Find the values of x which satisfying the equation Ilog √' x − 2I − |log ' x − 2| = 2.



13. Solve the following equations: (i) √2x − 4 − √x + 5 = 1,



(ii) √x + Ex − √1 − x = 1,



(iii) x  − 4x + JxK + 3 = 0 (where [x] denotes integral part of x).



14. Solve the equation Ea(21 − 2) + 1 = 1 − 21 for every value of the parameter a.



15. Find value(s) of ‘x’ satisfying equation |2x − 1| = 3[x] + 2{x}. (where [.] and {.} denotes greatest integer and fractional part function respectively).



16. Solve the equation : 2x + 3 [x] – 4 {−x} = 4 (where [x] and {x} denotes integral and fractional part of x resp.). 17. Find the square root of 7 + 24i.



18. If (2 + i) (2 + 2i) (2 + 3i) ……. (2 + ni) = x + iy, then find the value of 5.8.13. ………… (4 + n ).



19. (i) Let z is a complex number satisfying the equation, z ' − (3 + i)z + m + 2i = 0, where m ∈ R. Suppose the equation has a real root, then find the value m.



(ii) a, b, c are real numbers in the polynomial, P(z) = 2z  + az ' + bz  + cz + 3. If two roots of the



equation P(z) = 0 are 2 and i, then find the value of ‘a’.



20. (i) Find the real values of x and y for which z = 9y  − 4 − 10ix and z = 8y  − 20i are conjugate complex of each other.



(ii) Find the value of x  − x ' + x  + 3x − 5 if x = 2 + 3i.



21. Solve the following for z : z  − (3 − 2i) = (5i – 5).



22. If z = x + iy is a complex number such that z = (a + ib) then (i) find zQ, (ii) show that x  + y  = (a + b ).



23. For any two complex numbers z , z and any two real numbers a, b show that |az − bz | + |bz + az | = (a + b )(|z | + |z | ).



24. Find the modulus, argument and the principal argument of the complex numbers. (i) z = 1 + cos



HS 



+ i sin



HS 



,



(ii) z = –2 (cos 30 + i sin 30 ),



(iii) (tan 1 − i) , (iv)



V  



V   4W



>X 



Fundamentals - II (IIT) ! WV`



>X 



.



25. Let f(x) = |x − 2| and g(x) = |3 − x| x and A be the number of real solutions of the equation f(x) = g(x), B



be the minimum values of h(x) = f(x) + g(x) and C be the area of triangle triangle formed by f(x) = |x − 2|, g(x) = |x − 3| and x-axis and α < γ < β < δ where α < β are the roots of f(x) = 4 and γ < δ are the roots of g(x) = 4, then find the value of



\> ! ]> ! ^> ! b> )+/



.



26. Draw the graph of the function f(x) = |x  − 4|x| + 3|, and also find thee set of values of ‘a’ for which the equation f(x) = a has exactly four distinct real roots.



27. Find the number of solutions of equation 3|1| − I2 − |x|I = 1.



28. If y = f(x) is shown in the figure given below, then plot the graph for (A) y = f(|x+ 2|)



(B) |y - 2| = f(- 3x)



29. Draw the graph of the following curves : (i) y = − |1 I1>  I



(iv) y = (1>



 )



ℓn x .







! |



, (ii)



c |1|  



= −1, − (iii) |y − 3| = |x − 1|,



Fundamentals - II (IIT) ANSWER KEY Q1.(i)2



(ii)1 (iii)7 +



Q2.x= 10



d



def



(iv) 0



Q3.abc = 1 Q5.(i) x= 16 or x= -4



(ii)8 (iii) {1/3}



(iv){-4}



(v)1/20, 1/5



(vi) x = 16 (vii){10−5, 103} (viii) x= 3 Q6.(a) 12 (b) 47 Q7. x = -1/4 Q8. x= 2 or 81 Q9.x= 10/3, y= 20/3 Q10.(i) x ε [-2, -3/2)



(iii) (0, 10C-1] ∪ [102, ∞)



(ii) (log25, ∞)



(iv) (-∞, -5) ∪ (-5, -1) ∪ (3, ∞) (v) x= 2 (vi) x ε (-2, -1) ∪ (-1, 0) ∪ (0,1) ∪ (2, ∞) Q11.(i)(- ∞, 1) ∪ (5, ∞) (ii) [-1,



√hd



x= 2 (vi)



i



) (iii) x ε [3,∞ ∞) (iv)x ε j



k√id i



(0, 1/4] ∪ J1, 4) 4)



Q12.x= 9, 1/9



Q13.(i) {20} (ii){16/25} (iii) No solution Q14.x = log2a where, a ε (0, 1] Q15.{1/4} Q16.{3/2}



Q17.± ± (4 + 3i) Q18.(x2+ y2)



Q19.(i) – 2 (ii) -11/2 Q20. (i)[(-2, 2); (-2, -2)] (ii) – (77 + 108i) Q21.z= (2+ i) OR (1- 3i) Q22. (i) (a- ib)2 Q24. (i) |z| = 2cos



eo ih



, Principal arg z =



(ii) |z| = 2, arg = 2k o -



ho f



eo ih



, arg z =



, k ∈ I, Principal arg = -



eo ih



ho



+ 2ko o, k ∈ I



f



(iii) |z| = sec 1, arg = 2ko o + (2- o), Principal Arg = 2- o 2



(iv) |z| =



d



√i



o



cosec , arg z = 2ko o+ h



ddo iq



Principal Arg =



ddo iq



, il ∪ jm,



k! √id i



l (v)



Fundamentals - II (IIT) Q25.360 Q27. 2 Q28. Q29.
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Objective Questions CHECK YOUR BASICS 1. The eccentricity of the hyperbola 4x  − 9y  − 8x = 32 is (a)



√ 



(b)



√ 







(c)







(d) 











2. The locus of the point of intersection of the lines √3x − y − 4√3k = 0 √3kx + ky − 4√3 = 0 for different values of k is (a) ellipse (b) parabola (c) circle (d) hyperbola 3. If the latus rectum of an hyperbola be 8 and eccentricity be 











(a) 4x − 5y = 100 100







(b) 5x − 4y = 100 







√ 



then the equation of the hyperbola can be



(c) 4x  + 5y  = 100



(d) 5x  + 4y  =



4. If the centre, vertex and focus of a hyperbola be (0, 0), (4, 0) and (6, 0) respectively, then the equation of the hyperbola is (a) 4x  − 5y  = 8 (b) 4x  − 5y  = 80 (c) 5x  − 4y  = 80 (d) 5x  − 4y  = 8 5. The equation of the hyperbola whose foci are (6, 5), (−4, 5) and eccentricity 5/4 is (a) (c)



(  )  (  ) 



− −



(  )  (  ) 







(b)  −



=1 = −1



(d)







 (  ) 



=1 −



(  ) 



=1



6. The vertices of a hyperbola are at (0, 0) and (10, 0) and one of its foci is at (18, 0). The possible equation of the hyperbola is 







(a)  −  = 1 1



(b)



(  )  







−  = 1







(c)  −



(  )  



=1



(d)



(  )  



−



(  )  



=



7. The length of the transverse axis of a hyperbola is 7 and it passes through the point (5, – 2). The equation of the hyperbola is     (b) x  −  y  = 1 (c)  x  −  y  = 1 (d) none of (a)  x  −  y  = 1 these 







8. AB is a double ordinate of the hyperbola  −  = 1 such that ∆AOB (where ‘O’ is the origin) is an equilateral triangle, then the eccentricity e of the hyperbola satisfies    (a) e > √3 (b) 1 < e < (c) e = (d) e > √ 



√ 



√ 



9. The equation of the tangent lines to the hyperbola x  − 2y  = 18 which are perpendicular to the line y = x are (a) y = x ± 3 (b) y = − x ± 3 (c) 2x + 3y + 4 = 0 (d) None 















10. The equation to the common tangents to the two hyperbolas  −  = 1 and  −  = 1 are (a) y = ± x ± √b  − a (c) y = ± x ± √a − b 



(b) y = ± x ± (a − b ) (d) y = ± x ± √a + b 



Hyperbola (IIT) 11. Locus of the feet of the perpendiculars drawn from either foci on a variable tangent to the hyperbola 16y  − 9x  = 1 is (a) x  + y  = 9 (b) x  + y  = 1/9 (c) x  + y  = 7/144 (d) x  + y  = 1/16 12. The ellipse 4x  + 9y  = 36 and the hyperbola 4x  − y  = 4 have the same foci and they intersect at right angles then the equation of the circle through the points of intersection of two conics is (a) x  + y  = 5 (b) √5(x  + y  ) − 3x − 4y = 0 (c) √5 (x  + y  ) + 3x + 4y = 0 (d) x  + y  = 25 13. The equation of the common tangent to the parabola y  = 8x and the hyperbola 3x  − y  = 3 is (a) 2x ± y + 1 = 0 (b) x ± y + 1 = 0 (c) x ± 2y + 1 = 0 (d) x ± y + 2 = 0 14. Equation of the chord of the hyperbola 25x  − 16y  = 400 which is bisected at the point (6, 2) is (a) 16x – 75y = 418 (b) 75x – 16y = 418 (c) 25x – 4y = 400 (d) None 15. The asymptotes of the hyperbola xy – 3x – 2y = 0 are (a) x – 2 = 0 and y – 3 = 0 (c) x + 2 = 0 and y + 3 = 0



(b) x – 3 = 0 and y – 2 = 0 (d) x + 3 = 0 and y + 2 = 0



16. If the product of the perpendicular distance from any point on the hyperbola







 −















= 1 of eccentricity



e = √3 on its asymptotes is equal to 6, then the length of the transverse axis of the hyperbola is (a) 3 (b) 6 (c) 8 (d) 12 17. If the normal to the rectangular hyperbola xy = c  at the point ‘t’ meets the curve again at ‘t ’ then t t has the value equal to (a) 1 (b) – 1 (c) 0 (d) none 18. Area of triangle formed by tangent to the hyperbola xy = 16 at (16, 1) and co-ordinate axes equals (a) 8 (b) 16 (c) 32 (d) 64 19. Locus of the middle points of the parallel chords with gradient m of the rectangular hyperbola xy = c  is (a) y + mx = 0 (b) y – mx = 0 (c) my – x = 0 (d) my + x = 0 20. Let P (a sec θ, b tan θ) and Q (a sec ϕ, b tan ϕ), where θ + ϕ =  







' 



, be two points on the hyperbola



−  = 1. If (h, k) is the point of intersection of the normals at P & Q, then k is equal to



(a)



 )  



(b) − *



 )  



+



(c)



 ) 



(d) − *







 )  



+



21. If x = 9 is the chord of contact of the hyperbola x  − y  = 9, then the equation of the corresponding pair of tangents, is (a) 9x  − 8y  + 18x − 9 = 0 (b) 9x  − 8y  − 18x + 9 = 0   (c) 9x − 8y − 18x − 9 = 0 (d) 9x  − 8y  + 18x + 9 = 0 22. Consider the hyperbola 3x  − y  − 24x + 4y − 4 = 0 (a) its centre is (4, 2) (c) length of latus rectum = 24



(b) its centre is (2, 4) (d) length of latus rectum = 12 







23. Let an incident ray L = 0 gets reflected at point A(−2, 3) on hyperbola  −  = 1 & passes through focus S(2, 0), then (a) equation of incident ray is x + 2 = 0 (b) equation of reflected ray is 3x + 4y = 6 (c) eccentricity, e = 2 (d) length of latus rectum = 6
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24. For the curve 5(x − 1) + 5(y − 2) = 3(2x + y − 1) which of the following is true (a) a hyperbola with eccentricity √3 (b) a hyperbola with directrix 2x + y – 1 = 0 (c) a hyperbola with focus (1, 2) (d) a hyperbola with focus (2, 1) 25. The equation of common tangent of hyperbola 9x  − 9y  = 8 and the parabola y  = 32x is/are (a) 9x + 3y – 8 = 0 (b) 9x – 3y + 8 = 0 (c) 9x + 3y + 8 = 0 (d) 9x – 3y – 8 = 0



TEST YOUR SKILLS 1. Variable circles are drawn touching two fixed circles externally, then locus of centre of variable circle is (a) parabola (b) ellipse (c) hyperbola (d) circle 2. The locus of the mid points of the chords passing through a fixed point (α, β) of the hyperbola  







−  = 1 is



/ 1



/ 1



(a) a circle with centre * , +  



(b) an ellipse with centre * , +



/ 1



/ 1



(c) a hyperbola with centre * , +



(d) straight line through * , +



3. The locus of the foot of the perpendicular from the centre of the hyperbola xy = c  on a variable tangent is (a) (x  − y  ) = 4c  xy (b) (x  + y  ) = 2c  xy (c) (x  − y  ) = 4c  xy (d) (x  + y  ) = 4c  xy 4. The equation to the chord joining two points (x , y ) and (x , y ) on the rectangular hyperbola xy = c  is         (a)  + = 1 (b) + = 1 (c) + = 1 (d) + =1  )         )           )  2







2







2







2







2







2







2







2







5. The equation 9x  − 16y  − 18x + 32y − 151 = 0 represent a hyperbola (a) The length of the transverse axes is 4 (b) Length of latus rectum is 9   (c) Equation of directrix is x = and x = − (d) none of these 6. From the points of the circle x  + y  = a , tangents are drawn to the hyperbola x  − y  = a ; then the locus of the middle points of the chord of contact is (a) (x  − y  ) = a (x  + y  ) (b) (x  − y  ) = 2a (x  + y  )       (c) (x + y ) = a (x − y ) (d) 2(x  − y  ) = 3a (x  + y  ) 7. The tangent to the hyperbola xy = c  at the point P intersects the x-axis at T and the y-axis at T 4 . The normal to the hyperbola at P intersects the x-axis at N and y-axis at N4 . The areas of the triangles PNT   and PN4 T 4 are ∆ and ∆4 respectively, then ∆ + ∆7 is (a) equal to 1 (b) depends on t (c) depends on c (d) equal to 2 8. The tangent to the hyperbola, x  − 3y  = 3 at the point (√3, 0) when associated with two asymptotes constitutes (a) isosceles triangle (b) an equilateral triangle (c) a triangle whose area is √3 sq. units (d) a right isosceles triangle
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9. The asymptote of the hyperbola  −  = 1 form with any tangent to the hyperbola a triangle whose   area is a tan λ in magnitude then its eccentricity is (a) sec λ (b) cosec λ (c) sec  λ (d) cosec  λ 10. From any point on the hyperbola H : (x  /a) – (y  /b) = 1 tangents are drawn to the hyperbola H : (x  /a ) – (x  /b ) = 2. The area cut-off by the chord of contact on the asymptotes of H is equal to (a) ab/2 (b) ab (c) 2ab (d) 4ab 







11. The tangent at P on the hyperbola (x  /a ) – (y  /b ) = 1 meets the asymptote − = 0 at Q. If the   locus of the mid point of PQ has the equation (x  /a ) – (y  /b ) = k, then k has the value equal to (a) 1/2 (b) 2 (c) 3/4 (d) 4/3 







A



12. If θ is the angle between the asymptotes of the hyperbola  −  = 1 with eccentricity e, then sec can  be B (a) e (b) e/2 (c) e/3 (d) √B  



13. If (5, 12) and (24, 7) are the foci of a conic passing through the origin, then the eccentricity of conic is (a) √386/12 (b) √386/13 (c) √386/25 (d) √386/38 14. The point of contact of line 5x + 12y = 9 and hyperbola x  − 9y  = 9 will lie on (a) 4x + 15y = 0 (b) 7x + 12y = 19 (c) 4x + 15y + 1 = 0



(d) 7x – 12y = 19



15. Equation (2 + λ)x  − 2λxy + (λ − 1)y  − 4x − 2 = 0 represents a hyperbola if (b) λ = 1 (c) λ = 4/3 (a) λ = 4



(d) λ = –1



16. If a real circle will pass through the points of intersection of hyperbola x  − y  = a & parabola y = x  , then   (b) a ∈ D−  , E − {0} (a) a ∈ (−1, 1)  



(c) area of circle = π – πa ; a ∈ *−  , + − {0}



(d) area of circle = π – 4πa



17. If least numerical value of slope of line which is tangent to hyperbola



 



− (I



R K is obtained at a = k. For this value of ‘a’, which of the following is/are true    (b) a =  (c) LR =  (a) a = − 



)



 



)



)



= 1 is 







,a∈







(d) e = 



18. If the normal at point P to the rectangular hyperbola x  − y  = 4 meets the transverse and conjugate axes at A and B respectively and C is the centre of the hyperbola, then (a) PA = PC (b) PA = PB (c) PB = PC (d) AB = 2PC 19. If the circle x  + y  = a intersects the hyperbola xy = c  in four points P(x , y ), Q(x , y ), R(x , y ), S(x , y ) then (a) x + x + x + x = 0 (b) y + y + y + y = 0 (c) x x x x = L (d)y y y y = c 20. The curve described parametrically by, x = t  + t + 1, y = t  − t + 1 represents (a) a pair of straight lines (b) an ellipse (c) a parabola



(d) a hyperbola
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Objective Questions CHECK YOUR BASICS 1.







√ 



(a) 1/2



+







√ 



 / 







2. The ratio (a) a − a − 1



+







√  



has the value equal to



(b) 1



    (  )   



    



simplifies to (b) a + a – 1 



(c) 2



(d) 4



(c) a − a + 1



(d) a + a + 1



3. The value of the expression, log % & % ( − 2 log % (4x % ) when x = – 2 is (a) – 6 (b) – 5 (c) – 4



4.







 ,  ,  



(a) abc



+







,  ,  







(b) 



  -



(a) &%(



'



+







,  ,  



(d) meaningless



is equal to



  .



(b) &(



(c) 0



(d) 1



(c) 3  



(d) 8



5. Which one of the following denote the greatest positive proper fraction ?



6. If p = (



'



, 2)3 4



(a) log 5 (



, then n equals



, 2)



(4 / 5)



(b) ( ,



&



 4



2)



(c)  5 (



, 2)



(d)



7. Value of x satisfying log6 √1 + x + 3 log6 √1 − x = log6 √1 − x  + 2 is (a) 0 < x < 1 (b) – 1 < x < 1 (c) – 1 < x < 0



8. The number of real solution of the equation log6 (7x − 9) + log6 (3x − 4) = 2 is (a) 1 (b) 2 (c) 3



 ( 1  



 5 ( , 2)  (4 / 5)



(d) none of these



(d) 4



9. The equation, log  (2x  ) + (log  x). x ; ( ' , ) +  log % (x % ) + 2  / ( ') = 1 has (a) exactly one real solution (b) two real solutions (c) 3 real solutions (d) no solution 



10. Given system of simultaneous equation 2' . 5= = 1 and 5' ,  . 2= = 2. Then (a) x = log6 5 and y = log6 2 (b) x = log6 2 and y = log6 5   (c) x = log6 &.( and y = log6 2 (d) x = log6 5 and y = log6 &( 11. The value of 3 . + 4>  − 5  − 3> % is (a) 0 (b) 1



(c) 2



(d) none of these



12. Given that log 5 x = α and log @ x = β, then value of log 5/@ x equals (a) C



BC



 B



13. log D B, where B =  , (a) a negative integer







(b)



C  B BC



(c)



B  C BC



and A = √1 + √2 + √5 − √10 is (b) a prime integer (c) a positive integer



√. , √F



(d) B



BC



 C



(d) an even-natural number



14. If log  2 . log 625 = log6 16 . log  10 where c > 0; c ≠ 1; b > 1; b ≠ 1 determine b



Logarithms (IIT) (a) 25



(b) 5



(c) 625



.  66



(d) 16



15. Number of cyphers after decimal before a significant figure comes in & ( is  (a) 21 (b) 22 (c) 23 (d) none  16. The solution set of the system of equation, log x & + log  y( = log  x and log  x . (log  (x + y)) = ; 



3 log  x is (a) x = 6 ; y = 2



(b) x = 4 ; y = 3



17. If x and x are the solution of the equation x  K ' (a) x x = 1 (b) x . x = x + x 







(c) x = 2 ; y = 6



(d) x = 3 ; y = 4



= 100 √10 then (c) log ' x = −1



(d) log (x . x ) = 0



 K 



'







18. If a' = b, b = = c, c N = a and x = log a ; y = log  b & z = log c 2 , where a, b, c > 0 & a, b, c ≠ 1, then k is equal to   (a) . (b) (c) log -% 2 (d) log  2 19. If log 2 x . log . k = log ' 5, k ≠ 1, k > 0, then x is equal to  (a) k (b) . (c) 5



20. If x /% ( ') ,  '  ./% = √2 , then x has (a) one positive integral value (c) two positive rational values 



(d) none of these



(b) one irrational value (d) none of these



TEST YOUR SKILLS Level



1  



(d) log/% &-(



1. Which of the following when simplified reduces to an integer ?   -



(a)  



,  



2. The equation



(b) P



P &  ( ; (P ')



   %



(c)



> -  > % > F



= 3 has



(a) no integral solution



(b) one natural solution



(c) two real solution



(d) one irrational solution



3. Which of the following when simplified, vanishes ?     Q (a)   +  % −  F (b) log  &( + log % &%( (c) – log F log % log  16 







(d) log6 cot 1 + log6 cot 2 + log6 cot 3 + … … + log6 cot 89







 (a) log6 5 . log6 20 + log6 2



   ,  



(c) − log . log  T √9



4. Which of the following when simplified, reduces to unity ?  ,   



5. The number N = (



,  )



(b)



 %F   %



+ log - 2 when simplified reduces to



(a) a prime number (c) a real which is less than log  π



6. Which of the following are correct ? (a) log  19 . log/ 3 . log % 1/7 > 2



>



(d) - log √ &( 



(b) an irrational number (d) a real which is greater than log  6



(b) log . (1/23) lies between – 2 & − 1







-%



    



(c) if m = 4  and n = & ( (d) log √. sin & ( . log [ .



\4]^



Q



_ >
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then n = m%



5 simplifies to an irrational number



7. If p, q ∈ N satisfy the equation x √' = (√x)' then p & q are (a) relatively prime (b) twin prime (c) coprime (d) if log @ p is defined then log 5 q is not & vice versa e e e



e 8. The expression, log 5 log 5 c d \… … … … Tp where p ≥ 2, p ∈ N, when simplified is



fggggghgggggi ^



j k] 



(a) independent of p, but dependent on n (c) dependent on both p & n (a) log   & ( 



4]^



  /



(b) log  &(



9. Which of the following numbers are positive ? 







(b) independent of n, but dependent on p (d) negative (c) log6 log6 9



(d) log6 sin 25



10. If log 5 q + log @ r + log j p vanishes where p; q and r are positive reals different than unity then the value of (log 5 q) + (log @ r) + (log j p) is (a) an odd prime (b) an even prime (c) an odd composite (d) an irrational number
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Subjective Questions CHECK YOUR BASICS Level



1



1. Show that : 2 . log (8/45) + 3 . log (25/8) – 4 . log (5/6) = log 2. 2. Prove that



= 1 + log b & indicate the permissible values of the letters.



 n



  n



3. (a) Given : log6 34.56 = 1.5386, find log6 0.3456 & log6 0.003456. (b) Find the number of positive 4. If log6 2 = 0.3010, log6 3 = 0.4771. Find the number of integers in : (a) 566 , (b) 6. & (c) the number of integer which have the characteristic 3, when the base of the logarithm is 7. zeroes after the decimal in 366 .



5. If log6 2 = 0.3010 & log6 3 = 0.4771, find the value of log6 (2.25). 6. Find the antilogarithm of 0.75, if the base of the logarithm is 2401.



7. (a) If log6 (x  − 12x + 36) = 2, (b) 9 ,  ' − 3 ,  ' − 210 = 0; where base of log is 3. Solve for x :



 8. Simplify : (a) log/ T729. √9 . 27%/ , (b) a 



 ( o)  



9. (a) If log % log  log  x = 0, (b) If log  log % log . x = 0.



.



10. Which is smaller ? 2 or (log [ 2 + log  π).



11. Prove that log  5 is irrational.



12. If 4p % + 9 Q = 10; F, then find x.



13. Find a rational number which is 50 times its own logarithm to the base 10.



14. Calculate : (a) 7 . + 3>  − 5  − 7> . (b) 4. √ q 15. Simplify the following : (a) log/ 6







, √



 F> 



.



,



    √p



%6Q



 √-r  - P (√  √)



.



s(√7)>  − (125)> - t, (b) 5> &( + log √ 







%



√ , √



+



16. Show that √10 (/)  - = 20, where the base of log is 10.



17. If log u log . [√2x − 2 + 3] = 0, then find the value of x.



18. Express log % a + log F (a)/ + [1/log 8] as a logarithm to the base 2.



19. Find the value of 49(



  )



+ 5 > %.



20. Given that log  3 = a, log  5 = b, log  2 = c, express the logarithm of the number 63 to the base 140 in terms of a, b & c.  %



21. Prove that 



p 



−



 Q  



= 3.



22. Prove that a' − b = = 0 where x = Tlog b & y = Tlog a, a > 0, b > 0 & a, b ≠ 1.
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23. Prove the identity : log N. log N + log N. log  N + log  N. log N =



24. (a) Solve for x,



K ('  )



K ('  )



=



 



 n .  n .  n   n



.



. (b) log (log x) + log (log x  − 2) = 0; where base of log is 10



everywhere. (c) log ' 2 . log ' 2 = log %' 2. (d) 5 ' + 5 x  . = 3 (a > 0); where base of log is a.



25. Solve the system of equations : log x log (xyz) = 48, log y log (xyz) = 12, a > 0, a ≠ 1, log z log (xyz) = 84.



Level



2



For Q. 1 to Q. 9, solve the equation for x : 1. log6 [3 + 2. log6 (1 + x)] = 0.



2. (1/12) (log6 x) = (1/3) – (1/4) (log6 x). 3. x  '



, %



4. log ' ,  (x  + x − 6) = 4.



= 32, where base of logarithm is 2.



5. x + log6 (1 + 2' ) = x . log6 5 + log6 6.



6. 5 ' − 3 '   = 3 '



7.



 ,  ('  %)



√ (√' ,   √'  )



, 



= 1.



− 5 '



 



, where the base of logarithm is 10.



8. log . 120 + (x − 3) − 2 . log . (1 − 5'   ) = −log . (0.2 − 5'  % ). 9. log 4 + &1 +







'



( log 3 = log ( √3 + 27). ;



10. Prove that log  10 is greater than log 13.  



11. If 



 



=



 



 



= 



 



 



, show that a . b . c  = 1.



12. If a = log 18 & b = log % 54 then find the value of ab + 5 (a – b).



13. If x = 1 + log bc, y = 1 + log ca, z = 1 + log  ab, then prove that xyz = xy + yz + zx. 14. If p = log bc, q = log ca, r = log  ab, then prove that pqr = p + q + r + 2.



15. If log a . log  a + log b . log  b + log c . log c = 3 (Where a, b, c are different positive real numbers ≠



16. Given a + b = c  & a > 0; b > 0; c > 0, c – b ≠ 1, c + b ≠ 1. Prove that : log  , a + log   1), then find the value of abc. 2 . log  , 







a . log  



17. If  n =  n  n  







a.



 n   n 



  n



where N > 0 & N ≠ 1, a, b, c > 0 & not equal to 1, then prove that b = ac.



18. Find all the solution of the equation |x − 1|( ')







  '



= |x − 1| , where base of logarithm is 10. 







a=



19. Solve the system of the equations (ax) = (by) ; b  ' = a = where a > 0, b > 0 and a ≠ b, ab ≠1.



20. Solve the system of the equations log Q



(x 



+ 1) − log  (y − 2) = 0 and log  (x  − 2y  + 10y − 7) = 2.
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21. Find x satisfying the equation : log  &1 + ( + log  &1 − % '



%



22. Solve : log  q√x + ~√x − 1~r = log Q q4√x − 3 + 4|x − 1|r. 







( = 2 log  &



' , %







  �\ √ ,  √  d \ ,  \ € T 







23. Prove that : 2



− 1(.



2 if b > „ > 1 ‡ = �  



. 2 if 1 < † < „



24. Solve for x : log  (4 − x) + log(4 − x) . log &x + ( − 2 log  &x + ( = 0. 







'  







of integers the logarithms of whose reciprocals to the base 10 have the characteristic –q, then compute the



25. If P is the number of integers whose logarithms to the base 10 have the characteristic p, and Q the number value of log6 P − log6 Q in the terms of p and q.
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Objective Questions CHECK YOUR BASICS 1. The line 2x – 3y = 5 and 3x – 4y = 7 are diameters of a circle of area 154 sq. units. The equation of the circle is (a) x  + y  − 2x − 2y = 47 (b) x  + y  − 2x − 2y = 62   (c) x + y − 2x + 2y = 47 (d) x  + y  − 2x + 2y = 62 2. If a be the radius of a circle which touches x-axis at the origin, then its equation is (a) x  + y  + ax = 0 (b) x  + y  ± 2ya = 0 (c) x  + y  ± 2xa = 0 (d) x  + y  + ya = 0 3. The equation of the circle which touches the axis of y at the origin and passes through (3, 4) is (a) 4(x  + y  ) − 25x = 0 (b) 3(x  + y  ) − 25x = 0 (c) 2(x  + y  ) − 3x = 0 (d) 4(x  + y  ) − 25x + 10 = 0 4. The equation of the circle passing through (3, 6) and whose centre is (2, −1) is (a) x  + y  − 4x + 2y = 45 (b) x  + y  − 4x − 2y + 45 = 0 (d) x  + y  − 4x + 2y + 45 = 0 (c) x  + y  + 4x − 2y = 45



5. The equation to the circle whose radius is 4 and which touches the negative x-axis at a distance 3 units from the origin is (a) x  + y  − 6x + 8y − 9 = 0 (b) x  + y  ± 6x − 8y + 9 = 0   (c) x + y + 6x ± 8y + 9 = 0 (d) x  + y  ± 6x − 8y − 9 = 0 6. The equation of a circle which passes through three points (3, 0), (1, −6), (4, −1) is (b) x  + y  − 5x + 11y − 3 = 0 (a) 2x  + 2y  + 5x − 11y + 3 = 0   (d) 2x  + 2y  − 5x + 11y − 3 = 0 (c) x + y + 5x − 11y + 3 = 0



7. y = √3x + c & y = √3x + c are two parallel tangents of a circle of radius 2 units, then |c − c | is equal to (a) 8 (b) 4 (c) 2 (d) 1 8. Number of different circles that can be drawn touching 3 lines, no two of which are parallel and they are neither coincide nor concurrent, are (a) 1 (b) 2 (c) 3 (d) 4 9. B and C are fixed points having co-ordinates (3, 0) and (−3, 0) respectively. If the vertical angle BAC is 90 , then the locus of the centroid of the ∆ABC has the equation (a) x  + y  = 1 (b) x  + y  = 2 (c) 9(x  + y  ) = 1 (d) 9(x  + y  ) = 4 10. If a circle of constant radius 3k passes through the origin ‘O’ and meets co-ordinate axes at A and B then the locus of the centroid of the triangle OAB is (a) x  + y  = (2k) (b) x  + y  = (3k) (c) x  + y  = (4k) (d)x  + y  = (6k) 11. The area of an equilateral triangle inscribed in the circle x  + y  − 2x = 0 is (a)



√ 



(b)



√ 



(c)



√ 



(d) none



12. The length of intercept on y-axis, by a circle whose diameter is the line joining the points (−4, 3) and (12, −1) is (a) 3√2 (b) √13 (c) 4√13 (d) none of these 13. The gradient of the tangent line at the point (a cos α, a sin α) to the circle x  + y  = a , is



(a) tan ( π – α)



(b) tan α
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(c) cot α



(d) – cot α



14. ℓx + my + n = 0 is a tangent line to the circle x  + y  = r  , if (a) ℓ + m = n r  (b) ℓ + m = n + r  (c) n = r  (ℓ + m ) (d) none of these 15. Line 3x + 4y = 25 touches the circle x  + y  = 25 at the point (a) (4, 3) (b) (3, 4) (c) (−3, −4)



(d) none of these



16. The equations of the tangents drawn from the point (0, 1) to the circle x  + y  − 2x + 4y = 0 are (a) 2x – y + 1 = 0, x + 2y – 2 = 0 (b) 2x – y – 1 = 0, x + 2y – 2 = 0 (c) 2x – y + 1 = 0, x + 2y + 2 = 0 (d) 2x – y – 1 = 0, x + 2y + 2 = 0 17. The greatest distance of the point P(10, 7) from the circle x  + y  − 4x − 2y − 20 = 0 is (a) 5 (b) 15 (c) 10 (d) None of these 18. The equation of the normal to the circle x  + y  = 9 at the point $ (a) x – y =



√ 



(b) x + y = 0







,







& is



√ √



(c) x – y = 0



(d) none of these



19. The parametric coordinates of any point on the circle x  + y  − 4x − 4y = 0 are (a) (−2 + 2 cos α, −2 + 2 sin α) (b) (2 + 2 cos α, 2 + 2 sin α) (c) (2 + 2√2 cos α, 2 + 2√2 sin α) (d) (−2 + 2√2 cos α, −2 + 2√2 sin α)



20. The length of the tangent drawn from the point (2, 3) to the circles 2(x  + y  ) − 7x + 9y − 11 = 0 (a) 18 (b) 14 (c) √14 (d) √28



21. A pair of tangents are drawn from the origin to the circles x  + y  + 20(x + y) + 20 = 0. The equation of the pair of tangents is (a) x  + y  + 5xy = 0 (b) x  + y  + 10xy = 0   (d) 2x  + 2y  − 5xy = 0 (c) 2x + 2y + 5xy = 0



22. Tangents are drawn from (4, 4) to the circle x  + y  − 2x − 2y − 7 = 0 to meet the circle at A and B. The length of the chord AB is (a) 2√3 (b) 3√2 (c) 2√6 (d) 6√2 23. The angle between the two tangents from the origin to the circle (x − 7) + (y + 1) = 25 equals ( ( ( (b)  (c)  (d) none (a) 



24. Pair of tangents are drawn from every point on the line 3x + 4y = 12 on the circle x  + y  = 4. Their variable chord of contact always passes through a fixed point whose co-ordinates are      (a) $ , & (b) $ , & (c) (1, 1) (d) $1, & 25. The locus of the mid-points of the chords of the circle x  + y  − 2x − 4y − 11 = 0 which subtend 60 at the centre is (a) x  + y  − 4x − 2y − 7 = 0 (b) x  + y  + 4x + 2y − 7 = 0   (c) x + y − 2x − 4y − 7 = 0 (d) x  + y  + 2x + 4y + 7 = 0 26. The locus of the centres of the circles such that point (2, 3) is the mid point of the chord 5x + 2y = 16 is (a) 2x – 5y + 11 = 0 (b) 2x + 5y – 11 = 0 (c) 2x + 5y + 11 = 0 (d) none 27. The locus of the centre of a circle which touches externally the circle, x  + y  − 6x − 6y + 14 = 0 and also touches the y-axis is given by the equation (a) x  − 6x − 10y + 14 = 0 (b) x  − 10x − 6y + 14 = 0 (c) y  − 6x − 10y + 14 = 0 (d) y  − 10x − 6y + 14 = 0
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28. The equation of the circle having the lines y − 2y + 4x − 2xy = 0 as its normal & passing through the point (2, 1) is (a) x  + y  − 2x − 4y + 3 = 0 (b) x  + y  − 2x + 4y − 5 = 0 (c) x  + y  + 2x + 4y − 13 = 0 (d) none 



29. A circle is drawn touching the x-axis and centre at the point which is the reflection of (a, b) in the line y – x = 0. The equation of the circle is (b) x  + y  − 2bx − 2ay + b = 0 (a) x  + y  − 2bx − 2ay + a = 0    (c) x + y − 2ax − 2by + b = 0 (d) x  + y  − 2ax − 2by + a = 0 30. The length of the common chord of circles x  + y  − 6x − 16 = 0 and x  + y  − 8y − 9 = 0 is (a) 10√3 (b) 5√3 (c) 5√3/2 (d) none these



of



31. The number of common tangent of the circles x  + y  − 2x − 1 = 0 and x  + y  − 2y − 7 = 0 (a) 1 (b) 3 (c) 2 (d) 4 32. If the circle x  + y  = 9 touches the circle x  + y  + 6y + c = 0, then c is equal to (a) – 27 (b) 36 (c) – 36



(d) 27



33. If the two circles, x  + y  + 2g x + 2f y = 0 and x  + y  + 2g  x + 2f y = 0 touches each other, then (a) f g = f g  (b) . = 0 (c) f f = g g  (d) none /.



/0



34. The tangent from the point of intersection of the lines 2x – 3y + 1 = 0 and 3x – 2y – 1 = 0 to the circle x  + y  + 2x − 4y = 0 is (a) x + 2y = 0, x – 2y + 1 = 0 (b) 2x – y – 1 = 0 (c) y = x, y = 3x – 2 (d) 2x + y + 1 = 0 35. The locus of the centres of the circles which cut the circles x  + y  + 4x − 6y + 9 = 0 and x  + y  − 5x + 4y − 2 = 0 orthogonally is (a) 9x + 10y – 7 = 0 (b) x – y + 2 = 0 (c) 9x – 10y + 11 = 0 (d) 9x + 10y + 7 = 0 1 3 1



7 3 7



36. Equation 45 6. = 589 6. = r, may represents (a) Equation of straight line, if θ is constant and r is variable. (b) Equation of a circle, if r is constant & θ is variable. (c) A straight line passing through a fixed point & having a known slope. (d) A circle with a known centre and given radius. 37. If r represent the distance of a point from origin & θ is the angle made by line joining origin to that point from line x-axis, then r = |cos θ| represents    (a) two circles of radii  each (b) two circles centred at $ , 0& & $−  , 0& (c) two circles touching each other at the origin (d) pair of straight line 38. If the circle C : x  + y  = 16 intersects another circle C of radius 5 in such a manner that the common  chord is of maximum length 8 has a slope equal to  , then coordinates of centre of C are @







(a) $A , − A &



@ 



(b) $− A , A &



@ 



(c) $A , A &



@







(d) $− A , − A &



39. For the equation x  + y  + 2λx + 4 = 0 which of the following can be true (a) It represents a real circle for all λ ∈ R (b) It represents a real circle for |λ| > 2 (c) The radical axis of any two circles of the family is the y-axis (d) the radical axis of any two circles of the family is the x-axis



Circles (IIT) 40. If y = c is a tangent to the circle x  + y  − 2x + 2y − 2 = 0, then the value of c can be (a) 1 (b) 3 (c) – 1 (d) – 3 41. For the circles S ≡ x  + y  − 4x − 6y − 12 = 0 and S ≡ x  + y  + 6x + 4y − 12 = 0 and the line L≡x+y=0 (a) L is common tangent of S and S (b) L is common chord of S and S (d) L is perpendicular to the line joining the centre of S & (c) L is radical axis of S and S S
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1. If $a, F& , $b, G& , $c, 4& & $d, I& are four distinct points on a circle of radius 4 units then, abcd = (a) 4 (b) 1/4 (c) 1 (d) 16 2. What is the length of shortest path by which one can go from (−2, 0) and (2, 0) without entering the interior of circle, x  + y  = 1 ? ( ( (a) 2√3 (b) √3 +  (c) 2√3 +  (d) None 3. Three equal circles each of radius r touch one another. The radius of the circle touching all the three given circles internally is (a) (2 + √3)r



(b)



( J √) √



r



(c)



( 3 √) √



r



4. If a + b = 1, m + n = 1, then which of the following is true for all of m, n, a, b (a) |am + bn| ≤ 1 (b) |am − bn| ≥ 1 (c) |am + bn| ≥ 1



(d) (2 – √3)r



(d) |am − bn| ≤ 1



5. Circles are drawn touching the co-ordinate axis and having radius 2, then (a) centre of these circles lie on the pair of lines y  − x  = 0 (b) centre of these circles lie only on the line y = x (c) Area of the quadrilateral whose vertices are centre of these circles is 16 sq. unit (d) Area of the circle touching these four circles internally is 4π(3 + 2√2) 6. The distance between the chords of contact of tangents to the circle x  + y  + 5gx + 2fy + c = 0 from the origin and from the point (g, f) is (a) Mg  + f 



(b)



M/0 J -0 3 4 



(c)



/0 J -0 3 4  M/0 J -0



(d)



M/0 J -0 J 4  M/0 J -0



7. x  + y  + 6x = 0 and x  + y  − 2x = 0 are two circles, then (a) They touch each other externally (b) They touch each other internally (c) Area of triangle formed by their common tangents is 3√3 sq. units (d) Their common tangents do not form any triangle 8. Tangents are drawn to the circle x  + y  = 1 at the points where it is met by the circles, x  + y  − (λ + 6)x + (8 − 2λ)y − 3 = 0, λ being the variable. The locus of the point of intersection of these tangents is (a) 2x – y + 10 = 0 (b) x + 2y – 10 = 0 (c) x – 2y + 10 = 0 (d) 2x + y – 10 = 0 9. 3 circle of radii 1, 2 and 3 and centres at A, B and C respectively, touch each other. Another circle whose centre is P touches all these 3 circles externally and has radius r. Also ∠PAB = θ & ∠PAC = α



(a) cos θ = 



 3 O



( J O)



(b) cos α = 



 3 O



( J O)



P
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(c) r = 



(d) r =



10. Slope of tangent to the circle (x − r) + y  = r  at the point (x, y) lying on the circle is (a)



1



7 3 O



(b)



O 3 1 7



(c)



70 3 1 0 17



(d)



P



√



70 J 1 0 17



11. The circle passing through the distinct points (1, t), (t, 1) & (t, t) for all values of ‘t’, passes through the point (b) (−1, 1) (c) (1, −1) (d) (1, 1) (a) (−1, −1) 12. AB is a diameter of a circle. CD is a chord parallel to AB and 2CD = AB. The tangent at B meets the line AC produced at E then AE is equal to (c) 2√2AB (d) 2AB (a) AB (b) √2AB 13. The locus of the mid points of the chords of the circle x  + y  − ax − by = 0 which subtend a right F G angle at $ , & is   (a) ax + by = 0 (b) ax + by = a + b (c) x  + y  − ax − by +



F0 J G0 



=0



(d) x  + y  − ax − by −



F0 J G0 



=0



14. A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight line ℓx + my + n = 0 w.r.t. the variable circle has the equation (a) x(my – n) – ℓy  = 0 (b) x(my + n) – ℓy  = 0 (c) x(my – n) + ℓy  = 0 (d) none 15. (6, 0), (0, 6) and (7, 7) are the vertices of a triangle. The circle inscribed in the triangle has the equation (a) x  + y  − 9x + 9y + 36 = 0 (b) x  + y  − 9x − 9y + 36 = 0 (c) x  + y  + 9x − 9y + 36 = 0 (d) x  + y  − 9x − 9y − 36 = 0



16. Number of points (x, y) having integral coordinates satisfying the condition x  + y  < 25 is (a) 69 (b) 80 (c) 81 (d) 77



17. The centre(s) of the circle(s) passing through the points (0, 0), (1, 0) and touching the circle x  + y  = 9 is/are       (a) $ , & (b) $ , & (c) $ , 2/ & (d) $ , − 2/ & 18. The equation(s) of the tangent at the point (0, 0) to the circle, making intercepts of length 2a and 2b units on the co-ordinate axes, is(are) (a) ax + by = 0 (b) ax – by = 0 (c) x = y (d) bx + ay = 0 19. Tangents are drawn to the circle x  + y  = 50 from a point ‘P’ lying on the x-axis. These tangents meet the y-axis at points ‘P’ and ‘P’. Possible co-ordinates of ‘P’ so that area of triangle PP P is minimum is/are (a) (10, 0) (b) (10√2, 0) (c) (−10, 0) (d) (−10√2, 0) 20. The tangents drawn from the origin to the circle x  + y  − 2rx − 2hy + h = 0 are perpendicular if (a) h = r (b) h = −r (c) r  + h = 1 (d) r  + h = 2



21. The common chord of two intersecting circles C and C can be seen from their centres at the angles of 90 & 60 respectively. If the distance between their centres is equal to √3 + 1 then the radii of C and C are (a) √3 and 3 (b) √2 and 2√2 (c) √2 and 2 (d) 2√2 and 4



Circles (IIT) 22. In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described. The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then the length AC equals to TU . TW TU . TW TU ,TW (a) √TU0 (b) (c) √AB. AD (d) 0 0 0 TU J TW



J TW



√TU 3 TW



23. A circle touches a straight line ℓx + my + n = 0 and cuts the circle x  + y  = 9 orthogonally. The locus of centres of such circle is (a) (ℓx + my + n) = (ℓ + m )(x  + y  − 9) (b) (ℓx + my − n) = (ℓ + m )(x  + y  − 9) (c) (ℓx + my + n) = (ℓ + m )(x  + y  + 9) (d) none of these
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1. If $a, F& , $b, G& , $c, 4& & $d, I& are four distinct points on a circle of radius 4 units, then abcd is equal to (a) 4 (b) 16 (c) 1 (d) none 2. From the point A(0, 3) on the circle x  + 4x + (y − 3) = 0 a chord AB is drawn & extended to a point M such that AM = 2AB. The equation of the locus of M is (b) x  + 8x + (y − 3) = 0 (a) x  + 8x + y  = 0 (c) (x − 3) + 8x + y  = 0 (d) x  + 8x + 8y  = 0 3. Two thin rods AB & CD of lengths 2a & 2b move along OX and OY respectively, when ‘O’ is the origin. The equation of the locus of the centre of the circle passing through the extremities of the two rods is (b) x  − y  = a − b (c) x  + y  = a − b (d) x  − y  = a + b (a) x  + y  = a + b



4. The co-ordinate of the point on the circle x  + y  − 12x − 4y + 30 = 0, which is farthest from the origin is (a) (9, 3) (b) (8, 5) (c) (12, 4) (d) none



5. The value of ‘c’ for which the set, {(x, y) | x  + y  + 2x ≤ 1} ∩ {(x, y) | x – y + c ≥ 0} contains only one point in common is (a) (−∞, −1] ∪ [3, ∞) (b) {−1, 3} (c) {−3} (d) {−1}



6. Let x & y be the real numbers satisfying the equation x  − 4x + y  + 3 = 0. If the maximum and minimum values of x  + y  are M & m respectively, then the numerical value of M – m is (a) 2 (b) 8 (c) 15 (d) none of these 7. The area of the triangle formed by the tangents from the point (4, 3) to the circle x  + y  = 9 and the line joining their point of contact is @ (a) A (b) 192 (c) 25 (d) 250



8. The distance between the chords of contact of tangents to the circle x  + y  + 2gx + 2fy + c = 0 from the origin & the point (g, f) is (a) Mg  + f 



(b)



M/0 J -0 3 4 



(c)



/0 J -0 3 4 M/0



J



-0



(d)



M/0 J -0 J 4 M/0 J -0



9. Let A & B be two fixed points then the locus of a point C which moves so that (tan ∠BAC)(tan ( ( ∠ABC) = 1, 0 < ∠BAC <  , 0 < ∠ABC <  is



Circles (IIT) (a) Circle



(b) pair of straight line



(c) A point



(d) Straight line



`



10. A circle passes through point ^3, _ a touches the line pair x  − y  − 2x + 1 = 0. Centre of circle lies 



at inside the circle x + y − 8x + 10y + 15 = 0. Co-ordinate of centre of circle is (a) (4, 0) (b) (5, 0) (c) (6, 0) 







(d) (0, 4)



11. If tangent at (1, 2) to the circle c : x  + y  = 5 intersects the circle c : x  + y  = 9 at A & B and tangents at A & B to the circle meet at point C, then the co-ordinates of C is @  @  (a) (4, 5) (b) $ , & (c) (4, −5) (d) $ , & A



A



A



A



12. A point A(2, 1) is outside the circle x  + y  + 2gx + 2fy + c = 0 & AP, AQ are tangents to the circle. The equation of the circle circumscribing the triangle APQ is (a) (x + g)(x – 2) + (y + f)(y – 1) = 0 (b) (x + g)(x – 2) + (y + f)(y – 1) = 0 (c) (x – g)(x + 2) + (y – f)(y + 1) = 0 (d) none 13. The locus of the mid points of the chords of the circle x  + y  + 4x − 6y − 12 = 0 which subtend an ( angle of radians at its circumference is  (a) (x − 2) + (y + 3) = 6.25 (b) (x + 2) + (y − 3) = 6.25 (d) (x + 2) + (y + 3) = 18.75 (c) (x + 2) + (y − 3) = 18.75 14. The locus of the centres of the circles such that the point (2, 3) is the mid point of the chord 5x + 2y = 16 is (a) 2x – 5y + 11 = 0 (b) 2x + 5y – 11 = 0 (c) 2x + 5y + 11 = 0 (d) none 15. If the circle C : x  + y  = 16 intersects another circle C of radius 5 in such a manner that the common chords is of maximum length and has a slope equal to 3/4, then the co-ordinates of the centre of C are @  @   @  @ (a) $± , ± & (b) $± , ∓ & (c) $± , ± & (d) $± , ∓ & A



A



A



A



A



A



A



A



16. If from any point P on the circle x  + y  + 2gx + 2fy + c = 0, tangents are drawn to the circle x  + y  + 2gx + 2fy + c sin α + (g  + f  )cos α = 0, then the angle between the tangents is d (a) α (b) 2α (c) (d) none 



17. If the length of a common internal tangent to two circles is 7, and that of a common external tangent is 11, then the product of the radii of the two circles is (a) 36 (b) 9 (c) 18 (d) 4 18. If the two circles, x  + y  + 2g x + 2f y = 0 & x  + y  + 2g  x + 2f y = 0 touch each then (a) f g = f g  (b) /. = /0 (c) f f = g g  (d) none .



0



19. Two circles whose radii are equal to 4 and 8 intersect at right angles. The length of their common chord is (a)



P



√A



(b) 8



(c) 4√6



(d)



√A A



20. A circle touches a straight line ℓx + my + n = 0 & cuts the circle x  + y  = 9 orthogonally. The locus of centres of such circles is (a) (ℓx + my + n) = (ℓ + m )(x  + y  − 9) (b) (ℓx + my − n) = (ℓ + m )(x  + y  − 9) (c) (ℓx + my + n) = (ℓ + m )(x  + y  + 9) (d) none of these



Circles (IIT) 21. The centre of family of circles cutting the family of circles     x + y + 4x $λ − & + 3y $λ − & − 6(λ + 2) = 0 orthogonally, lies on   (a) x – y – 1 = 0 (b) 4x + 3y – 6 = 0 (c) 4x + 3y + 7 = 0 (d) 3x – 4y – 1 = 0 22. The circle x  + y  = 4 cuts the circle x  + y  + 2x + 3y − 5 = 0 in A & B. Then the equation of the circle on AB as a diameter is (a) 13(x  + y  ) − 4x − 6y − 50 = 0 (b) 9(x  + y  ) + 8x − 4y + 25 = 0   (c) x + y − 5x + 2y + 72 = 0 (d) none of these



23. The length of the tangents from any point on the circle 15x  + 15y  − 48x + 64y = 0 to the two circles 5x  + 5y  − 24x + 32y + 75 = 0 and 5x  + 5y  − 48x + 64y + 300 = 0 are in the ratio (a) 1 : 2 (b) 2 : 3 (c) 3 : 4 (d) none of these 24. The normal at the point (3, 4) on a circle cuts the circle at the point (−1, −2). Then the equation of the circle is (a) x  + y  + 2x − 2y − 13 = 0 (b) x  + y  − 2x − 2y − 11 = 0   (c) x + y − 2x + 2y + 12 = 0 (d) x  + y  − 2x − 2y + 14 = 0 25. Consider the following statements: S: If α, β are the angles between the two tangents drawn from (0, 0) and (8, 6) to the circle x  + y  − ( 14x + 2y + 25 = 0, then α – β =  . 



S : The point (λ, 1 + λ) lies inside the circle x  + y  = 1 if λ = −  . S Radius of the circle with centre (3, −1) and cutting a chord of length 6 on the line 2x – 5y + 18 = 0 is √38. S : The circles x  + y  − 6x − 2y + 9 = 0 and x  + y  = 18 are such that they intersect. State, in order, whether, S , S , S , S are true of false (a) FTFT (b) TTTT



(c) FFFF



(d) TFTF



26. The circle x  + y  − 2x − 3ky − 2 = 0 passes through two fixed points, (k is the parameter) (a) (1 + √3, 0) (b) (−1 + √3, 0) (c) (−√3 − 1, 0) (d) (1 – √3, 0) 27. The equation of the circle which touches both the axes and the line quadrant is (x − c) + (y − c) = c  where c is (a) 1 (b) 2 (c) 4



1



7



+  = 1 and lies in the first  (d) 6



Circles (IIT)



Subjective Questions CHECK YOUR BASICS Level



1



1. One of the diameters of the circle circumscribing the rectangle ABCD is 4y = x + 7. If A & B are the points (−3, 4) & (5, 4) respectively. Then find the area of the rectangle. 2. A variable circle passes through the point A(a, b) & touches the x-axis. Show that the locus of the other end of the diameter through A is (x − a) = 4by.



3. Let A be the centre of the circle x  + y  − 2x − 4y − 20 = 0. Suppose that the tangents at the points B (1, 7) & D(4, −2) on the circle meet at the point C. Find the area of the quadrilateral ABCD.



4. Let a circle be given by 2x(x – a) + y(2y – b) = 0, (a ≠ 0, b ≠ 0). Find the condition on a & b if two G



chords, each bisected by the x-axis, can be drawn to the circle from $a, &.



5. Find the locus of the mid point of the chord of a circle x  + y  = 4 such that the segment intercepted by the chord on the curve x  − 2x − 2y = 0 subtends a right angle at the origin.



6. Find the equations to the four common tangents to the circles x  + y  = 25 and (x − 12) + y  = 9.



7. Find the equation of the circle which cuts each of the circle, x  + y  = 4, x  + y  − 6x − 8y + 10 = 0 & x  + y  + 2x − 4y − 2 = 0 at the extremities of a diameter.



8. The



curves



whose



equations



are



S



=



ax  + 2hxy + by  + 2gx + 2fy + c



=



0,



S g = ag x  + 2hg xy + bg y  + 2g g x + 2f g y + c g = 0 intersect in four concyclic points then, what is the relation between a, b, h, ag , bg , hg .



9. Find the equations of straight lines which pass through the intersection of the lines x – 2y – 5 = 0, 7x + y = 50 & divide the circumference of the circle x  + y  = 100 into two arcs whose lengths are in the ratio 2 : 1. 10. Find the equation of the circle which passes through the point (1, 1) & which touches the circle x  + y  + 4x − 6y − 3 = 0 at the point (2, 3) on it.



11. Find the values of a for which the point (2a, a + 1) is an interior point of the larger segment of the circle x  + y  − 2x − 2y − 8 = 0 made by the chord whose equation is x – y + 1 = 0.



12. If 4ℓ − 5m + 6ℓ + 1 = 0. Prove that ℓx + my + 1 = 0 touches a definite circle. Find the centre & radius of the circle. 13. A circle touches the line y = x at a point P such that OP = 4√2 where O is the origin. The circle contains the point (−10, 2) in its interior and the length of its chord on the line x + y = 0 is 6√2. Find the equation of the circle.



14. Show that the equation of a straight line meeting the circle x  + y  = a in two points at equal distances ‘d’ from a point (x , y ) on its circumference is xx + yy − a +



I0 



= 0.



Circles (IIT)



Complex Numbers (IIT)



Objective Questions CHECK YOUR BASICS    1. The value of the sum ∑ , where i = √−1, equals  i + i (a) i (b) i – 1 (c) – i



(d) 0



2. The sequence S = i + 2i + 3i + ……… upto 100 terms simplifies to where i = √−1 (a) 50(1 – i) (b) 25i (c) 25(1 + i)



(d) 100(1 – i)



3. Let i = √−1. The product of the real part of the roots of z  − z = 5i is (a) – 25 (b) – 6 (c) – 5



(d) 25











4. If z =    , a ≠ 0 and z =    , b ≠ 0 are such that z = z then (a) a = 1, b = 1 (b) a = 1, b = −1 (c) a = −1, b = 1



(d) a = −1, b = −1



5. The inequality |z − 4| < |z − 2| represents the following region (a) Re(z) > 0 (b) Re(z) < 0 (c) Re(z) > 2



(d) none of these



6. If (1 + i) (1 + 2i) (1 + 3i) ……….. (1 + ni) = α + iβ then 2 . 5 . 10 ……… (1 + n ) = (b) α − β (c) α + β (a) α – iβ



(d) none of these



7. In the quadratic equation x  + p + iqx + 3i = 0, p & q are real. If the sum of the squares of the roots is 8 then (a) p = 3, q = −1 (b) p = −3, q = −1 (c) p = 3, q = 1 or p = −3, q = −1 (d) p = −3, q = 1



8. The curve represented by Re(z  ) = 4 is (a) a parabola (b) an ellipse



(c) a circle



9. Real part of e$ is (a) e'() * [cos (sin θ)]



(c) e) * [sin (cos θ)]



%&



(b) e'() * [cos (cos θ)]



(d) a rectangular hyperbola (d) e) * [sin (sin θ)]



10. Let z and ω are two non-zero complex numbers such that |z| = |ω| and arg z + arg ω = π, then z equal to (a) ω (b) – ω (c) ω . (d) − ω . 11. Number of values of x (real or complex) simultaneously satisfying the system of equations 1 + z + z  + z + ……. + z = 0 is (a) 1 (b) 2 (c) 3 (d) 4 12. If |z | = 1, |z | = 2, |z | = 3 and |9z z + 4z z + z z | = 12 then the value of |z + z + z | is equal to (a) 2 (b) 3 (c) 4 (d) 6 13. A point ‘z’ moves on the curve |z − 4 − 3i| = 2 in an argand plane. The maximum and minimum values of |z| are (a) 2, 1 (b) 6, 5 (c) 4, 3 (d) 7, 3 14. The set of points on the (where z = x + iy, x, y ∈ R) is (a) Complete real axis only



complex



plane



such



that z  + z + 1 is



real



and



positive



(b) Complete real axis or all points on the line 2x + 1 = 0  √ 3 



(c) Complete real axis or a line segment joining points 1−  ,







& 1−  , −



√ 3 



excluding both



Complex Numbers (IIT) (d) Complete real axis or set of points lying inside the rectangle formed by the lines 2x + 1 = 0; 2x – 1 = 0; 2y – √3 = 0 & 2y + √3 = 0.



15. If ω is an imaginary cube root of unity, uni then 1 + ω − ω = equals (a) 128 ω (b) – 128 ω (c) 128 ω 



16. If i = √−1, then 4 + 5 1− + 



(a) 1 – i√3



√ 



3



4







+ 3 1− + 



(b) –11 + i√3 i



√ 



3



:>



(d) – 128 ω



is equal to (c) i√3 5



(d) −i√3



17. The set of points on an Argand diagram which satisfy both |z| ≤ 4 & Arg z = are lying on (a) a circle & a line (b) a radius of a circle (c) a sector of a circle (d) an infinite part line 5 4



18. If Arg(z – 2 – 3i) = , then the locus of z is



19. The origin and the roots of the equation z  + pz + q = 0 form an equilaterall triangle if (a) p = 2q (b) p = q (c) p = 3q (d) q = 3p



20. Points z & z are adjacent vertices of a regular octagon. The vertex z adjacent to z (z ≠ z ) can be represented by    z − z  (b) z + −1 6 iz (a) z + 1 6 iz + z  (c) z +



√  √



8  √ 



21. 7  (a) 1



:



−1 6 iz − z 



9 +7



8 8 √ 



:



8  √ √ 



√



(d) none of these



>



9 +7  9 +7 (b) – 1



8 8 √ 



>



9 is equal to (c) 2



(d) none of these



22. If z and ω are two non-zero zero complex numbers such that |z ω| = 1, and Arg (z) – Arg (ω) = π/2, then z ω is equal to (a) 1 (b) – 1 (c) i (d) – i 23. For two complex numbers z and z : (az + bz)(cz + dz ) = (cz + dz )(az + bz ) if (a, b, c, d ∈ R)  '   (a)  = ; (b) ; = ' (c) |z | = |z | (d) arg(z ) = arg(z ) 24. Which of the following, locii of z on the complex plane represents represents a pair of straight lines ?   (a) Re(z ) = 0 (b) Im(z ) = 0 (c) |z| + z = 0 (d) |z − 1| = |z − i|



25. If the complex numbers z , z , z represents vertices of an equilateral triangle such that |z | = |z | = |< |,, then which of the following is correct ? (a) z + z + z ≠ 0 (b) Re(zz + z + z ) = 0 (c) Im(z + z + z ) = 0 (d) z + z + z = 0 26. If S be the set of real values of x satisfying the inequality 1 − log  (a) [−3, −1)



(b) (−1, 1, 1]



27. If amp (z z ) = 0 and |z | = |z | = 1, then



|G    | 8 



(c) [−2, 2]



√ 8 



≥ 0, then S contains (d) [−3, 1]



(a) z + z = 0



Complex Numbers (IIT)



(b) z z = 1



(c) z = z



(d) none of these



28. If the vertices of an equilateral triangle are situated at z = 0, z = z , z = z , then which of the following is/are true (a) |z | = |z | (b) |z − z | = |z | (c) |z + z | = |z | + |z | (d) |arg z − arg z | = π/3



29. Value(s) of −i/ is/are √ 8 



√  



8 √ 8 



8 √  



(b) (c) (d) (a)    30. If centre of square ABCD is at z = 0. If affix of vertex A is z , centroid of triangle ABC is/are M 5 5 (a) N cos π + i sin π (b) 471cos 3 − i 1sin 39 (c)



MN 



5



5



71cos 3 + i 1sin 39 







(d)



MN 











5







5



71cos 3 − i 1sin 39 



x+1 ω 31. If ω is an imaginary cube root of unity, then a root of equation P ω x + ω  ω 1 (a) x = 1 (b) x = ω (c) x = ω







ω 1 P = 0, can be x+2 (d) x = 0



TEST YOUR SKILLS Level



1



1. On the argand plane, let α = −2 + 3z, β = −2 – 3z & |z| = 1. Then the correct statement is (b) α & β describe the same locus (a) α moves on the circle, centre at (−2, 0) and radius 3 (c) α & β move on different circles (d) α – β moves on a circle concentric with |z| = 1 2. The value of i + i8 , for i = √−1 and n ∈ I is (a) 



Q



8



RQ



+



  RQ Q



(b)



  RQ Q



+



 8 RQ Q



(c)



  RQ Q



− 



Q



8



RQ



(d) 



Q







RQ



+ 



Q



8 RQ



3. The common roots of the equation z + 1 + iz  + 1 + iz + i = 0, (where i = √−1 ) and zSS + zSS4 + 1 = 0 are (where ω denotes the complex cube root of unity) (a) 1 (b) ω (c) ω (d) ωST 5



4. If xU = CiS 1V 3 for 1 ≤ r ≤ n ; r, n ∈ N then (a) lim→Y Re∏U  xU  = −1 (c) lim→Y Im∏U  xU  = 1



(b) lim→Y Re∏U  xU  = 0 (d) lim→Y Im∏U  xU  = 0



5. Let z , z be two complex numbers represented by points on the circle |z | = 1 and |z | = 2 respectively, then  (a) max |2z + z | = 4 (b) min |z − z | = 1 (c) ]z + M ] ≤ 3 (d) none of these ^ 8 _



6. If α, β be any two complex numbers such that ] (a) |α| = 1



(b) |β| = 1



._ 8 ^



N



] = 1, then which of the following may be true (c) α = e* , θ ∈ R



(d) β = e* , θ ∈ R



7. Let z, ωz and z + ωz represent three vertices of ∆ABC, where ω is cube root unity, then   (a) centroid of ∆ABC is z + ωz (b) orthocenter of ∆ABC is z + ωz (c) ABC is an obtuse angled triangle (d) ABC is an acute angled triangle



Complex Numbers (IIT) 8. Which of the following complex numbers lies along the L : z = (1 + 3λ) + i(1 + 4λ), L : z = (1 + 3μ) + i(1 – 4μ)   (a) + i (b) 11 + 5i (c) 1 – >



angle



bisectors



>



of



the



line



(d) 5 – 3i



. | = 2, then z equals 9. Let z and ω are two complex numbers such that |z| ≤ 1, |ω| ≤ 1 and |z + iω| = |z − iω (a) 1 or i (b) i or −i (c) 1 or −1 (d) i or −1



10. If g(x) and h(x) are two polynomials such that the polynomial P(x) = g(x ) + xh(x ) is divisible by x  + x + 1, then (a) g(1) = h(1) = 0 (b) g(1) = h(1) ≠ 0 (c) g(1) = − h(1) (d) g(1) + h(1) = 0



Level



2



1. The set of values of a ∈ R for which x  + ia − 1x + 5 = 0 will have a pair of conjugate imaginary roots is (a) R (b) {1} (c) {a : a − 2a + 21 > 0} (d) none of these 



2. sin8 d  (z − 1e, where z is non real, can be the angle of a triangle if (a) Re(z) = 1, Im(z) = 2 (b) Re(z) = 1, 0 < Im (z) ≤ 1 (c) Re(z) + Im(z) = 0



3. The principal value of the arg(z) and |z| of the complex number z = 1 + cos 1 respectively  5 5 =5 =5 5 =5 (a) T , 2 cos T (b) − T , 2 cos T (c) S , 2 cos T



(d) none of these  5 S



3 + i sin 1



 5



5



S



3 are 5



(d) − S , −2 cos T



4. If z = −3 + 5i; z = − 5 – 3i and z is a complex number lying on the line segment joining z & z , then arg(z) can be 5 5 5 >5 (a) − 4 (b) − 4 (c) : (d) : 



5. In G.P. the first term & common ratio are both  (√3 + i), then the absolute value of its nfg term is (a) 1 (b) 2 (c) 4 (d) none G



h



6. If z = x + iy and z/ = a – ib then  −  = k(a − b  where k = (a) 1 (b) 2 (c) 3



(d) 4



7. Let A, B, C represent the complex numbers z , z , z respectively on the complex plane. If the circumcentre of the triangle ABC lies at the origin, then the orthocentre is represented by the complex number (b) z + z − z (c) z + z − z (d) z + z + z (a) z + z − z    



8. The least value of n (n ∈ N), for which 1 (a) 1 (b) 2



8 



3 is real, is



9. If (a + ib> = α + iβ, then (b + ia> is equal to (a) β + iα (b) α – iβ 10. If |z| = max {|z − 1|, |z + 1|}, then  (a) |z + z| =  (b) z + z = 1



(c) 3



(d) 4



(c) β – iα



(d) – α – iβ



(c) |z + z| = 1



(d) z ∈ ϕ



11. If |z − 1| < 1, |z − 2| < 2, |z − 3| < 3, then |z + z + z |



Complex Numbers (IIT) (a) is less than 6



(b) is more than 3



(c) is less than 12



(d) lies between 6 and 12



12. The vector z = −4 + 5i is turned counter clockwise through an angle of 180( & stretched 1.5 times. The complex number corresponding to the newly obtained vector is > > > (b) −6 +  i (c) 6 +  i (d) none of these (a) 6 −  i



13. Points z & z are adjacent vertices of a regular octagon. The vertex z adjacent to z (z ≠ z ) is represented by    (a) z + (1 ± i(z + z  (b) z + (1 ± i(z − z  (c) z + (1 ± i(z − z  (d) none of these √



√



14. If z & z are two complex numbers & if arg



MN  MR MN 8 MR



by the points represented by 0, z , z & z + z is (a) a parallelogram but not a rectangle or a rhombus (c) a rhombus but not a square    f ^ 



15. The expansion 1 (a) zero



8  f ^



√



5



= but |z + z | ≠ |z − z | then the figure formed 



(b) a rectangle but not a square (d) a square



   f  ^



3 −  8  f  ^ when simplified reduces to (c) 2 cos n α (b) 2 sin n α



(d) none



16. If p = a + bω + cω ; q = b + cω + aω and r = c + aω + bω where a, b, c ≠ 0 and ω is the non-real complex cube root of unity, then (a) p + q + r = a + b + c (b) p + q + r  = a + b + c  (c) p + q + r  = 2(pq + qr + rp) (d) none of these  



 



 



 



17. If x  + x + 1 = 0, then the numerical value of 1x + G3 + 1x  + GR 3 + 1x + Gm 3 + 1x 4 + Gn 3 + … + 







1x = + GRp 3 is equal to (a) 54



(b) 36



(c) 27



18. If α is non real and α = √1 then the value of 2r  (a) 4 (b) 2 q



19. The value of ∑:t  1sin (a) – 1 M 8 MR ] MN MR



20. If ] N8 (a) 1



5t =



− i cos (b) 0



5t =



3 is



(d) 18



^  ^R  ^s R 8 ^s N r



is equal to



(c) 1



(d) none of these



(c) – i



(d) i



< 1, then z , z both lie inside or both lie outside the circle |z| = R, then find value of R (b) 2



(c) 3



21. Number of roots of the equation zu − z > − 992 = 0 with real part negative is (a) 3 (b) 4 (c) 5



(d) 4



(d) 6



22. The points z = 3 + √3 i and z = 2√3 + 6 i are given on a complex plane. The complex number lying on the bisector of the angle formed by the vectors z and z is (a) z =



(  √  



+



√   



i (b) z = 5 + 5 i



(c) z = − 1 – i



(d) none



23. The points of intersection of the two curves |z − 3| = 2 and |z| = 2 in an argand plane are 



(a)  (7 ± i√3)







(b)  (3 ± i√7)







=



(c)  ± iw



=







(d)  ± iw



24. The equation of the radical axis of the two circles represented by the equations, |z − 2| = 3 and |z − 2 − 3i| = 4 on the complex plane is (a) 3iz − 3iz − 2 = 0 (b) 3iz − 3iz + 2 = 0 (c) iz − i z + 1 = 0 (d) 2iz − 2iz + 3 = 0



Complex Numbers (IIT) 



25. If A , A , … … , A be the vertices of n-sided regular polygon such that value of n (a) 5



26. If log/ 1



(b) 7 |M 8 |  4



=







yN ym



+



(c) 8







yN yn



then find the



(d) 9



3 > 1, then find locus of z



|M 8 | 8 



(a) Exterior to circle with centre 1 + i0 and radius 10 (b) Interior to circle with centre 1 + i0 and radius 10 (c) Circle with centre 1 + i0 and radius 10



(d) None of these



27. If (1 + i)z = (1 – i)z then z is (a) t(1 – i), t ∈ R (b) t (1 + i), t ∈ R



(c)



f



  



, t ∈ R



28. Consider the following statements: S: If z =



yN yR



√>    √> 8  √>   8 √> 8



(d) none of these



5



, then principal value of argument z is 1−  3. 



S : If (2 + i)(2 + 2i)(2 + 3i) … (2 + ni) = x + iy, then 5.8.13. … (4 + n ) = (x  + y  . S : Locus of z such that Arg(z + i) – Arg(z – i) = π/2 is semicircle x  + y  = 1 in first and fourth quadrants. U5 U5 S4 : If zU = cos > + i sin > , r = 0, 1, 2, 3, 4, …. then the value of z . z . z . z4 . z> is 1. State, in order, whether S , S , S , S4 are true or false (a) FTFT (b) TTTT



(c) FFTT



(d) TFTF



29. If z is a complex number then the equation z  + z|z| + |z  | = 0, is satisfied by (ω and ω are imaginary cube roots of unity) (a) z = k ω where k ∈ R (b) z = k ω where k is non negative real (c) z = k ω where k is positive real (d) z = k ω where k ∈ R 







30. If 2 cos θ = x + G and 2 co φ = y + h , then 



(a) x  + GQ = 2 cos (nθ)



G



h



31. The value of i + i8 , for i = √−1 and n ∈ I is (a) (



Q



8



RQ



+



(  RQ Q







(b) h + G = 2 cos (θ – φ) (b)



(  RQ Q



+



( 8 RQ Q



(c) xy + Gh = 2 cos (θ + φ) (c)



(  RQ Q



+ (



Q



8



RQ



(d) (



(d) none of these Q







RQ



+ (



Q



8 RQ



Complex Numbers (IIT)



Subjective Questions CHECK YOUR BASICS Level



1



1. Given that, |z − 1| = 1, where ‘z’ is a point on the argand plane. Show that p q 2. If Pq r r p that, arg



~ �



M 8  M



= i tan (arg z).



r pP = 0; where p, q, r are the modulus of non-zero complex numbers u, v, q respectively, prove q = arg 1



~ 8 €  � 8 €



3 .



5



3. If z & z both satisfy the relation, z + z = 2 |z − 1| and arg (z − z ) = , then find the imaginary part of 4 (z + z ).



4. Prove that, with regard to the quadratic equation z  + (p + ip� z + q + iq� = 0; where p, p� , q, q� are all real.



(a) if the equation has one real root then q� − pp� q� + qp� = 0.



(b) if the equation has two equal roots then p − p�  = 4q & pp� = 2q� . State whether these equal roots are real or complex.



5. If a and b are positive integer such that N = (a + ib − 107i is a positive integer. Find the value of N.



6. If the biquadratic x 4 + ax + bx  + cx + d = 0 (a, b, c, d ∈ R) has 4 non real roots, two with sum 3 + 4i and the other two with product 13 + i. Find the value of ‘b’.



7. Let z , z , z be three distinct complex numbers satisfying, |z − 1| = |z − 1| = |z − 1|. Let A, B & C



be the points represented in the Argand plane corresponding to z , z and z respectively. Prove that



z + z + z = 3 if and only if ∆ ABC is an equilateral triangle.



8. If



yRN



a , a , a … a , A , A , A … A



G 8 N



+G



yRR



8 R



+ …+



yRQ



G 8 Q



,



k



are



all



real



numbers,



U 5 







prove



that



= k has no imaginary roots.



 U 9. If α is imaginary nfg (n ≥ 3) root of unity then show that ∑8 U  (n − rα =   ∑8 U  (n − r sin



then



5



=  cot  .



^



8 ^ G



. Hence deduce that



10. Prove that : (a) cos x + nƒN cos 2x + nƒR cos3x + … + nƒQ cos (n + 1) x = 2 . cos  . cos 1 G



sin x + nƒN sin 2x + nƒR sin 3x + … + nƒQ sin (n + 1) x = 2 . cos  . sin 1



   



3 x.



   



3 x.



(b)



11. Find the locus of mid-point of line segment intercepted between real and imaginary axes, by the line



az + az + b = 0, where ‘b’ is real parameter and ‘a’ is a fixed complex number such that Re(a) ≠ 0, Im(a) ≠ 0.



12. Find the real values of the parameter ‘a’ for which at least one complex number z = x + iy satisfies both the equality |z − a| = a + 4 and the inequality |z − 2| < 1.



Complex Numbers (IIT) M



M



13. Let z & z be any two arbitrary complex numbers then prove that (i) |z + z | = „|MN | |z | + |MR | |z |„. (ii) 



MN |MN |



|z + z | ≥ (|z | + |z | ] 



M



+ |MR |]. R



N



R



14. The points A, B, C represent the complex numbers z , z , z respectively on a complex plane & the angle 



B & C of the triangle ABC are each equal to (π − α. Show that



(z − z  = 4(z − z  − (z − z sin



^ 







.
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Objective Questions CHECK YOUR BASICS 1. If distance between the directrices be thrice the distance between the foci, then eccentricity of ellipse is     (a) (b) (c) (d) 











√



2. If the eccentricity of an ellipse be 5/8 and the distance between its foci be 10, then its latus rectum is   (a)  (b) 12 (c) 15 (d)  3. The curve represented by x = 3(cos t + sin t), y = (cos t – sin t), is (a) ellipse (b) parabola (c) hyperbola 4. If the distance of a point on the ellipse (a) π/3 (b) π/4











+ 







(d) circle



= 1 from the centre is 2, then the eccentric angle is (c) π/6 (d) π/2



5. An ellipse having foci at (3, 3) and (−4, 4) and passing through the origin has eccentricity equal to     (a)  (b)  (c)  (d)  



 







6. A tangent having slope of −  to the ellipse  +  = 1 intersects the major & minor axes in points A & B respectively. If C is the centre of the ellipse then the area of the triangle ABC is (a) 12 sq. units (b) 24 sq. units (c) 36 sq. units (d) 48 sq. units 7. The equation to the locus of the middle point of the portion of the tangent to the ellipse included between the co-ordinate axes is the curve (a) 9x  + 16y  = 4x  y  (b) 16x  + 9y  = 4x  y      (d) 9x  + 16y  = x  y  (c) 3x + 4y = 4x y







+  







=1



8. An ellipse is drawn with major and minor axes of lengths 10 and 8 respectively. Using one focus as centre, a circle is drawn that is tangent to the ellipse, with no part of the circle being outside the ellipse. The radius of the circle is (a) √3 (b) 2 (c) 2√2 (d) √5 9. Which of the following is the common tangent to the ellipse 



(a) ay = bx + √a − a b  + b  (c) ay = bx – √a + a b  + b 











 











+  = 1 &  +  







!



(b)



 



b



(b) by = ax – √a + a b  + (d) by = ax – √a − a b  + b 



! 



=1? 







10. Angle between the tangents drawn from point (4, 5) to the ellipse  +  = 1 is (a)  







!



(c) 







!



(d)  







11. The point of intersection of the tangents at the point P on the ellipse  +  = 1, and its corresponding point Q on the auxiliary circle meet on the line (a) x = a/e (b) x = 0 (c) y = 0 (d) none 12. An ellipse is such that the length of the latus rectum is equal to the sum of the lengths of its semi principal axes. Then



Ellipse (IIT) (a) Ellipse become a circle (c) Ellipse becomes a parabola



(b) Ellipse becomes a line segment between the two foci (d) none of these 







13. The equation of the normal to the ellipse + = 1 at the positive end of latus rectum is   (a) x + ey + e a = 0 (b) x – ey – e a = 0 (c) x – ey – e a = 0 (d) None 14. The eccentricity angle of point where the line, 5x – 3y = 8√2 is a normal to the ellipse (a)



!



(b)







!



(c)







!











+ 







= 1 is



(d) tan% 2







15. PQ is a double ordinate of the ellipse x  + 9y  = 9, the normal at P meets the diameter through Q at R, then the locus of the mid point of PR is (a) a circle (b) a parabola (c) an ellipse (d) a hyperbola 16. The equation of the chord of the ellipse 2x  + 5y  = 20 which is bisected at the point (2, 1) is (a) 4x + 5y + 13 = 0 (b) 4x + 5y = 13 (c) 5x + 4y + 13 = 0 (d) 4x + 5y = 13 17. If F & F are the feet of the perpendiculars from the foci S & S of an ellipse tangent at any point P on the ellipse, then (S F) = (S F ) is equal to (a) 2 (b) 3 (c) 4  











+ 







= 1 on the







(d) 5 







18. If tan θ . tan θ = −  then the chord joining two points θ & θ on the ellipse  +  = 1 will subtend a right angle at (a) focus (b) centre (c) end of major axis (d)end of minor axis 19. The number of values of c such that the straight line y = 4x + c touches the curve (x  /4) + y  = 1 is (a) 0 (b) 1 (c) 2 (d) infinite 







20. If x – 2y + k = 0 is a common tangent to y  = 4x &  +  = 1 (a > √3), then the value of a, k and other common tangent are given by (a) a = 2 (b) a = −2 (c) x + 2y + 4 = 0 (d) k = 4 







21. All ellipse  +  = 1 (0 < b < a) has fixed major axis. Tangent at any end point of latus rectum meet at a fixed point which can be (a) (a, a) (b) (0, a) (c) (0, −a) (d) (0, 0) 22. Eccentricity angle of a point on the ellipse x  + 3y  = 6 at a distance √3 units from the centre of the ellipse is ! ! ! ! (a)  (b)  (c)  (d)  23. For the ellipse 9x  + 16y  − 18x + 32y − 119 = 0, which of the following is/are true (a) centre is (1, −1) (b) length of major and minor axis are 8 and 6 respectively (c) e =



√ 



(d) foci are (1 ± √7, −1)



24. With respect to the ellipse 4x  + 7y  = 8, the correct statement(s) is/are (a) length of latus rectum 



√ 



(c) tangent at 0 , 11 is 2x + 7y = 8



/







(b) the distance between the directrix .



(d) Area of ∆ formed by foci and one end of minor axis is
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√ 



25. On the ellipse, 4x  + 9y  = 1, the points at which the tangents are parallel to the line 8x = 9y are         (a) 0 , 1 (b) 0− , 1 (c) 0− , − 1 (d) 0 , − 1  



 



















TEST YOUR SKILLS 1. x – 2y + 4 = 0 is a common tangent to y  = 4x & tangent are given by (a) b = √3 ; x + 2y + 4 = 0 (c) b = √3 ; x + 2y – 4 = 0











+ 







 



= 1. Then the value of b and the other common (b) b = 3 ; x + 2y + 4 = 0 (d) b = √3 ; x – 2y – 4 = 0



2. The tangent at any point P on a standard ellipse with foci as S & S 3 meets the tangent at the vertices A & A3 in the points V & V 3 , then (b) l(AV) . l(A3 V 3 ) = a (a) l(AV) . l(A3 V 3 ) = b 3 8 (c) ∠V SV = 90 (d) VS 3 VS is a cyclic quadrilateral 3. The area of the rectangle formed by the perpendicular from the centre of the standard ellipse to the tangent and normal at its point whose eccentric angle is π/4 is (a)



9 %  :    



(b)



9   :



( %  )



(c)  ( 



 %  



(   ) %  )



(d) ( 



  )



4. Q is a point on the auxiliary circle of an ellipse. P is the corresponding point on ellipse. N is the foot of perpendicular from focus S, to the tangent of auxiliary circle at Q. Then (a) SP = SN (b) SP = PQ (c) PN = SP (d) NQ = SP 







5. The line, lx + my + n = 0 will cut the ellipse  +  = 1 in points whose eccentric angles differ by π/2 if (a) x  =  + b n = 2m (b) a m + b = = 2n      (c) a = + b m = 2n (d) a n + b m = 2= 6. A circle has the same centre as an ellipse & passes through the foci F & F of the ellipse, such that the two curves intersect in 4 points. Let ‘P’ be any one of their point of intersection. If one major axis of the ellipse is 17 & the area of the triangle PF F is 30, then the distance between the foci (a) 11 (b) 12 (c) 13 (d) none 







7. The normal at a variable point P on an ellipse  +  = 1 of eccentricity e meets the axes of the ellipse in Q and R then the locus of the mid point of QR is a conic with an eccentricity e3 such that (a) e3 is independent of e (b) e3 = 1 (c) e3 = e (d) e3 = 1/e 







8. The length of the normal (terminated by the major axis) at a point of the ellipse  +  = 1 is 







(a)  (r + r ) (b)  |r − r | Where r and r are the focal distance of the point.







(c)  √rr



(d) independent of r, r



9. Point ‘O’ is the centre of the ellipse with major axis AB and minor axis CD. Point F is one focus of the ellipse. If OF = 6 and the diameter of the inscribed circle of triangle OCF is 2, then the product (AB)(CD) is equal to (a) 65 (b) 52 (c) 78 (d) none
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10. If P is a point of the ellipse  +  = 1, whose foci are S and S 3 . Let ∠PSS ′ = α and ∠PS ′ S = β, then (a) PS + PS 3 = 2a, if a > b (b) PS + PS 3 = 2b, if a < b B



C



(c) tan tan = 







 % D



B



C



(d) tan tan =



  D











√ % 



 



[a − √a − b  ] when a > b



11. If the chord through the points whose eccentric angles are θ & ϕ on the ellipse, through the focus, then the value of tan (θ/2) tan (ϕ/2) is D   D %   (a) (b) (c) D % 



D  



 D



 % D











+ 







 



(d)



= 1 passes



 % D   D



12. If point P(α + 1, α) lies between the ellipse 16x  + 9y  − 16x = 0 and its auxiliary circle, then (a) [α] = 0 (b) [α] = −1 (c) no such real α exist (d) [α]= 1 Where [.] denotes greatest integer function. 13. If latus rectum of an ellipse cosec θ = √5, then  (a) e =  (c) b = 2√3











+ 



 



= 1 {0 < b < 4}, subtend angle 2θ at farthest vertex such that (b) no such ellipse exist



(d) area of ∆ formed by LR and nearest vertex is 6 sq. units



14. If x , x , x as well as y , y , y are in G.P. with the same common ratio, then the points (x , y ), (x , y ) & (x , y ) (a) lie on a straight line (b) lie on an ellipse (c) lie on a circle (d) are vertices of a triangle
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Objective Questions CHECK YOUR BASICS 1. Latus rectum of the parabola whose focus is (3, 4) and whose tangent at vertex has the equation x + y = 7 + 5√2 is (a) 5 (b) 10 (c) 20 (d) 15 2. Directrix of a parabola is x + y = 2. If it’s focus is origin, then latus rectum of the parabola is equal to (a) √2 units (b) 2 units (c) 2√2 units (d) 4 units 3. Which one of the following equations represents parametrically, parabolic profile ? (a) x = 3 cos t ; y = 4 sin t (b) x  − 2 = −cos t ; y = 4 cos 







 







(d) x = √1 − sin t ; y = sin  + cos 



(c) √x = tan t ; y = sec t



4. Let C be a circle and L a line on the same plane such that C and L do not intersect. Let P be a moving point such that the circle drawn with centre at P to touch L also touches C. Then the locus of P is (a) a straight line parallel to L not intersecting C (b) a circle concentric with C (c) a parabola whose focus is centre of C and whose directrix is L (d) a parabola whose focus is the centre of C and whose directrix is a straight line parallel to L 5. If (t  , 2t) is one end of a focal chord of the parabola y  = 4x then the length of the focal chord will be  



(a) t + 











(b) t +  t  +   















(c) t −  t  +   







(d) none



6. From the focus of the parabola y  = 8x as centre, a circle is described so that a common chord of the curves is equidistant from the vertex and focus of the parabola. The equation of the circle is (a) (x − 2) + y  = 3 (b) (x − 2) + y  = 9 (c) (x + 2) + y  = 9 (d) x  + y  − 4x = 0 7. The point of intersection of the curves whose parametric equations are x = t  + 1, y = 2t and x = 2s, y = 2/s is given by (a) (4, 1) (b) (2, 2) (c) (−2, 4) (d) (1, 2) 8. If M is the foot of the perpendicular from a point P of a parabola y  = 4ax to its directrix and SPM is an equilateral triangle, where S is the focus, then SP is equal to (a) a (b) 2a (c) 3a (d) 4a 9. Through the vertex ‘O’ of the parabola y  = 4ax, variable chords OP and OQ are drawn at right angles. If the variable chord PQ intersects the axis of x at R, then distance OR (a) varies with different positions of P and Q (b) equals the semi latus rectum of the parabola (c) equals latus rectum of the parabola (d) equals double the latus rectum of the parabola 10. The triangle PQR of area ‘A’ is inscribed in the parabola y  = 4ax such that the vertex P lies at the vertex of the parabola and the base QR is a focal chord. The modulus of the difference of the ordinates of the points Q and R is     (a) (b)  (c)  (d)  
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11. Point P lies on y = 4ax & N is foot of perpendicular from P on its axis. A straight line is drawn parallel to the axis to bisect NP and meets the curve in Q. NQ meets the tangent at the vertex in a point T such that AT = k NP, then the value of k is (where A is the vertex) (a) 3/2 (b) 2/3 (c) 1 (d) none 



12. The tangents to the parabola x = y  + c from origin are perpendicular then c is equal to   (a) (b) 1 (c) 2 (d)   13. The locus of a point such that two tangents drawn from it to the parabola y  = 4ax are such that the slope of one is double the other is   (a) y  = ax (b) y  = ax (c) y  = 9ax (d) x  = 4ay 







14. T is a point on the tangent to a parabola y  = 4ax at its point P. TL and TN are the perpendiculars on the focal radius SP and the directrix of the parabola respectively. Then (a) SL = 2(TN) (b) 3(SL) = 2(TN) (c) SL = TN (d)2(SL) = 3(TN) 15. The equation of the circle drawn with the focal of the parabola (x − 1) − 8y = 0 as its centre and touching the parabola at its vertex is (b) x  + y  − 4y + 1 = 0 (a) x  + y  − 4y = 0 (c) x  + y  − 2x − 4y = 0 (d) x  + y  − 2x − 4y + 1 = 0 !



16. Length of the normal chord of the parabola, y  = 4x, which makes an angle of  with the axis of x is (a) 8



(b) 8√2



(c) 4



(d) 4√2



17. Tangents are drawn from the point (−1, 2) on the parabola y  = 4x. The length, these tangents will intercept on the line x = 2 (a) 6 (b) 6√2 (c) 2√6 (d) None 18. Locus of the point of intersection of the perpendiculars tangent of the curve y  + 4y − 6x − 2 = 0 is (a) 2x – 1 = 0 (b) 2x + 3 = 0 (c) 2y + 3 = 0 (d) 2x + 5 = 0 19. Tangents are drawn from the points on the line x – y + 3 = 0 to parabola y  = 8x. Then the variable chords of contact pass through a fixed point whose coordinates are (a) (3, 2) (b) (2, 4) (c) (3, 4) (d) (4, 1) 20. The line 4x – 7y + 10 = 0 intersects the parabola, y  = 4x at the points A & B. The co-ordinates of the point of intersection of the tangents drawn at the points A & B are # % % # % # # % (a)  ,  (b) −  ,  (c)  ,  (d) −  ,  21. From the point (4, 6) a pair of tangent lines are drawn to the parabola, y  = 8x. The area of the triangle formed by these pair of tangent lines & the chord of contact of the point (4, 6) is (a) 2 (b) 4 (c) 8 (d) none 22. TP & TQ are tangents to the parabola, y  = 4ax at P & Q. If the chord PQ passes through the fixed point (−a, b) then the locus of T is (a) ay = 2b(x – b) (b) bx = 2a(y – a) (c) by = 2a(x – a) (d)ax = 2b(y – b) 23. If the tangent at the point P(x , y ) to the parabola y  = 4ax meets the parabola y  = 4a(x + b) at Q & R, then the mid point of QR is (a) (x + b, y + b) (b) (x − b, y − b) (c) (x , y ) (d) (x + b, y )



24. Let PSQ be the focal chord of the parabola, y  = 8x. If the length of SP = 6 then l(SQ) is equal to (where S is the focus) (a) 3 (b) 4 (c) 6 (d) none



Parabola (IIT) 25. Two parabolas y  = 4a(x – ') and x  = 4ay(y − ' ) always touch one another, the quantities ' and ' are both variable. Locus of their point of contact has the equation (b) xy = 2a (c) xy = 4a (d) none (a) xy = a



26. Equation x  − 2x − 2y + 5 = 0 represents (a) a parabola with vertex (1, 2) (b) a parabola with vertex (2, 1) )  (c) a parabola with directrix y = (d) a parabola with directrix y =  % 27. The normals to the parabola y  = 4ax from the point (5a, 2a) are (a) y = −3x + 33a (b) x = −3y + 3a (c) y = x – 3a (d) y = −2x + 12a 28. The equation of the lines joining the vertex of the parabola y  = 6x to the points on it whose abscissa is 24, is (a) 2y + x + 1 = 0 (b) 2y – x + 1 = 0 (c) x + 2y = 0 (d) x – 2y = 0 29. The equation of the tangent to the parabola y  = 9x which passes through the point (4, 10) is (a) x + 4y + 1 = 0 (b) x – 4y + 36 = 0 (c) 9x – 4y + 4 = 0 (d) 9x + 4y + 4 = 0 30. Consider the equation of a parabola y  = 4ax, (a < 0) which of the following is false (a) tangent at the vertex is x = 0 (b) directrix of the parabola is x = 0 (c) vertex of the parabola is at the origin (d) focus of the parabola is at (−a, 0)



TEST YOUR SKILLS 1. The straight line joining any point P on the parabola y  = 4ax to the vertex and perpendicular from the focus to the tangent at P, intersect at R, then the equation of the locus of R is (a) x  + 2y  − ax = 0 (b) 2x  + y  − 2ax = 0   (c) 2x + 2y − ay = 0 (d) 2x  + y  − 2ay = 0 2. Let A be the vertex and L the length of the latus rectum of parabola, y  − 2y − 4x − 7 = 0. The equation of the parabola with point A as vertex, 2L as the length of the latus rectum and the axis at right angles to that of the given curve is (a) x  + 4x + 8y − 4 = 0 (b) x  + 4x − 8y + 12 = 0  (c) x + 4x + 8y + 12 = 0 (d) x  + 8x − 4y + 8 = 0 3. The parametric coordinates of any point on the parabola y  = 4ax can be (a) (at  , 2at) (b) (at  , −2at) (c) (a sin t, 2a sin t)



(d) (a sin t, 2a cos t)



4. PQ is a normal chord of the parabola y  = 4ax at P, A being the vertex of the parabola. Through P a line is drawn parallel to AQ meeting the x-axis in R. Then the length of AR is (a) equal to the length of the latus rectum (b) equal to the focal distance of the point P (c) equal to twice the focal distance of the point P (d) equal to the distance of the point P from the directrix 5. The length of the chord of the parabola y  = x which is bisected at the point (2, 1) is (a) 5√2 (b) 4√5 (c) 4√50



(d) 2√5



6. If the tangents and normals at the extremities of a focal chord of a parabola intersect at (x , y ) and (x , y ) respectively, then (a) x = x (b) x = y (c) y = y (d) x = y 7. Locus of the intersection of the tangents at the ends of the normal chords of the parabola y  = 4ax is



(a) (2a + x) y + 4a = 0 



)



(b) (x + 2a) y + 4a = 0 
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(c) (y + 2a) x + 4a) = 0 



(d) none



8. The locus of the mid point of the focal radii of a variable point moving on the parabola, y  = 4ax is a parabola whose (a) latus rectum is half the latus rectum of the original parabola (b) vertex is (a/2, 0) (c) directrix is y-axis (d) focus has the co-ordinates (a, 0) 9. The equation of a straight line passing through the point (3, 6) and cutting the curve y = √x orthogonally is (a) 4x + y – 18 = 0 (b) x + y – 9 = 0 (c) 4x – y – 6 = 0 (d) none  10. The tangent and normal at P(t), for all real positive t, to the parabola y = 4ax meet the axis of the parabola in T and G respectively, then the angle at which the tangent at P to the parabola is inclined to the tangent at P to the circle through the points P, T and G is (a) cot , t



(b) cot , t 



(c) tan, t



(d) sin, √ 







 - 



11. A variable circle is described to passes through the point (1, 0) and tangent to the curve y = tan (tan, x). The locus of the centre of the circle is a parabola whose (a) length of the latus rectum is 2√2 (b) axis of symmetric has the equation x + y = 1 (c) vertex has the co-ordinates (3/4, 1/4) (d) none of these 12. AB, AC are tangents to a parabola y  = 4ax. p , p and p) are the lengths of the perpendiculars from A, B and C respectively on any tangent to the curve, then p , p , p) are in (a) A.P. (b) G.P. (c) H.P. (d) none of these 13. Through the vertex O of the parabola, y  = 4ax two chords OP and OQ are drawn and the circles on OP and OQ as diameter intersect in R. If θ , θ and ϕ are the angles made with the axis by the tangent at P and Q on the parabola and by OR then the value of cot θ + cot θ = (b) – 2 tan (π – ϕ) (c) 0 (d) 2 cot ϕ (a) – 2 tan ϕ 14. Two parabolas have the same focus. If their directrices are the x-axis & the y-axis respectively, then the slope of their common chord is (a) 1 (b) – 1 (c) 4/3 (d) 3/4 15. Tangent to the parabola y  = 4ax at point P meets the tangent at vertex A, at point B and the axis of parabola at T. Q is any point on this tangent and N is the foot of perpendicular from Q on SP, where S is focus. M is the foot of perpendicular from Q on the directrix then (a) B bisects PT (b) B trisects PT (c) QM = SN (d) QM = 2SN 16. If the distance between a tangent to the parabola y  = 4x and a parallel normal to the same parabola is 2√2, then possible values of gradient of either of them are (a) – 1 (b) + 1 (c) − √5 − 2 (d) + √5 − 2 17. If two distinct chords of a parabola x  = 4ay passing through (2a, a) are bisected on the line x + y = 1, then length of latus rectum can be (a) 2 (b) 1 (c) 4 (d) 5 18. If PQ is a chord of parabola x  = 4y which subtends right angle at vertex. Then locus of centroid of triangle PSQ (S is focus) is a parabola whose (a) vertex is (0, 3) (b) length of LR is 4/3 (c) axis is x = 0 (d) tangent at the vertex is x = 3



Parabola (IIT) 19. Identify the correct statement(s) (a) In a parabola vertex is the mid point of focus and foot of directrix (b) P(at , 2at ) & Q(a , 2at  ) are two points on y  = 4ax such that t t  = −1, then normals at P and Q are perpendicular (c) There doesn’t exist any tangent of y  = 4ax which is parallel to x-axis (d) At most two normals can be drawn to a parabola from any point on its plane 20. For parabola y  = 4ax consider three points A, B, C lying on it. If the centroid of ∆ABC is (h , k ) & centroid of triangle formed by the point of intersection of tangents at A, B, C has coordinates (h , k  ), then which of the following is always true   (a) 2k = k  (b) k = k  (c) k = (h + 2h ) (d) k = (2h + h ) )



)



Permutations and Combinations (IIT)



Objective Questions CHECK YOUR BASICS 1. The total number of words which can be formed using all the letters of the word “AKSHI” if each word begins with vowel of terminates with vowel (a) 84 (b) 12 (c) 48 (d) 60 2. The number of different seven digit numbers that can be written using three digit 1, 2 & 3 under the condition that the digit 2 occurs exactly twice in each number is (a) 672 (b) 640 (c) 512 (d) none of these 3. Out of seven constants and four vowels, the number of words of six letters, formed by taking four constants and two vowels is (Assume that each ordered group of letter is a word) (a) 210 (b) 462 (c) 151200 (d) 332640 4. A 5 digit number divisible by 3 is to be formed using the numerals 0, 1, 2, 3, 4 & 5 without repetition. The total number of ways this can be done is (a) 3125 (b) 600 (c) 240 (d) 216 5. The number of ways in which 5 different books can be distributed among 10 people if each person can get at most one book is (c) 5 (d) 10 . 5! (a) 252 (b) 10 6. Number of ways in which 9 different prizes can be given to 5 students, if one particular student receives 4 prizes and the rest of the student can get any number of prizes is (b) 9 . 5 (c) 4 . 4 (d) none of these (a) 9 . 2 7. Boxes numbered 1, 2, 3, 4 and 5 are kept in a row and they are necessarily to be filled with either a red or a blue ball such that no two adjacent boxes can be filled with blue balls. How many different arrangements are possible, given that the balls of a given colour are exactly identical in all respect ? (a) 8 (b) 10 (c) 13 (d) 22 8. Ten different letters of alphabet are given. Words with four letters are formed from these letters, then the number of words which have at least one letter repeated is (a) 10 (b) 10 (c) 10 (d) 4960 9. If all the letters of the word “QUEUE” are arranged in all possible manner as they are in a dictionary, then the rank of word QUEUE is (a) 15th (b) 16th (c) 17th (d) 18th 10. Number of ways in which 9 different toys can be distributed among 4 children belonging to different age groups in such way that distribution among the 3 elder children is even and the youngest one is to receive one toy more is (a)



( !) 



(b)



! 



!



(c)  ! ( !)



(d) none of these



11. The number of ways of arranging the letters AAAAA, BBB, CCC, D, EE & F in a row if no two ‘C’s are together  !  !  !  ! (a) 13 . (b)  !! ! ! (c)  ! ! ! (d) 11.  !  ! ! !



Permutations and Combinations (IIT) 12. Number of numbers greater than a million and divisible by 5 which can be formed by using only the digits 1, 2, 1, 2, 0, 5 & 2 is (a) 120 (b) 110 (c) 90 (d) none of these 13. A set contains (2n + 1) elements. The number of subset of the set which contain at most n elements is (b) 2 (c) 2 (d) 2 (a) 2 14. The maximum number of different permutations of 4 letters of the word “EARTHQUAKE” is (a) 2910 (b) 2550 (c) 2190 (d) 2091 15. The number of ways in which we can arrange n ladies and n gentlemen at a round table so that 2 ladies or 2 gentlemen may not sit next to one another is (a) (n – 1)! (n – 2)! (b) (n)! (n – 1)! (c) (n + 1)! (n)! (d) none of these 16. The number of proper divisors of a! b # c % d' where a, b, c, d are primes & p, q, r, s ∈ N is (a) pqrs (b) (p + 1)(q + 1)(r + 1)(s + 1) – 4 (c) pqrs – 2 (d) (p + 1)(q + 1)(r + 1)(s + 1) – 2 17. The sum of all numbers greater than 1000 formed by using the digits 1, 3, 5, 7 such that no digit is being repeated in any number is (a) 72215 (b) 83911 (c) 106656 (d) 114712 18. The number of way in which 10 identical apples can be distributed among 6 children so that each child receives atleast one apple is (a) 126 (b) 252 (c) 378 (d) none of these 19. Number of ways in which 25 identical pens can be distributed among Keshav, Madhav, Mukund and Radhika such that at least 1, 2, 3 and 4 pens are given to Keshav, Madhav, Mukund and Radhika respectively, is (a) 18 (b) 28 (c) 24 (d) 18 20. There are (p + q) different books on different topics in Mathematics. (p ≠ q). If L = the number of ways in which these books are distributed between two students X and Y such that X get p books and Y gets q books. M = The number of ways in which these books are distributed between two students X and Y such that one of them gets p books and another gets q books. N = The number of ways in which these books are divided into two groups of p books and q books then (a) L = N (b) L = 2M = 2N (c) 2L = M (d) L = M 21. Number of dissimilar terms in the expansion of (x + x + … … + x ) is (a)



 (  ) 



(b)



 (  ) (  ) 



(c) n + 1 + n + 1



(d)



   



22. A persons wants to invite one or more of his friend for a dinner party. In how many ways can he do so if he has eight friends (a) 2 (b) 2 − 1 (c) 8 (d) 8 + 8 + … … + 80 23. If P(n, n) denotes the number of permutations of n different things taken all at a time then P(n, n) is also identical to (a) n . P(n – 1, n – 1) (b) P(n, n – 1) (c) r! . P(n, n – r) (d) (n – r) . P(n, r) 24. Which of the following statement(s) is/are true (a) 1001 is not divisible by 10 (b) n(n – 1)(n – 2) …….. (n – r + 1) is always divisible by r! (n ∈ N and 0 ≤ r ≤ n) (c) Morse telegraph has 5 arms and each arm moves on 6 different positions including the position of rest. Number of different signals that can be transmitted is 5 − 1.



Permutations and Combinations (IIT)



(d) There are 5 different books each having 5 copies. Number of different selections is 6 − 1.



TEST YOUR SKILLS Level



1



1. 5 Indians & 5 American couples meet at a party & shake hands. If no wife shakes hands with her own husband & no Indian wife shakes hands with a male, then the number of hand shakes that take place in the party in (a) 95 (b) 110 (c) 135 (d) 150 2. The number of ways in which a mixed double tennis game can be arranged from amongst 9 married couple if no husband & wife plays in the same game is (a) 756 (b) 3024 (c) 1512 (d) 6048 3. There are n identical red balls & m identical green balls. The number of different linear arrangements consisting of “n red balls but not necessarily all the green balls” is x4 then (a) x = m + n, y = m (b) x = m + n + 1, y = m (c) x = m + n + 1, y = m + 1 (d) x = m + n, y = n 4. Number of different words that can be formed using all the letters of the word “DEEPMALA” if two vowels are together and the other two are also together but separated from the first two is (a) 960 (b) 1200 (c) 2160 (d) 1440 5. In a unique hockey series between India & Pakistan, they decide to play on till a team wins 5 matches. The number of ways in which the series can be won by India, if no match ends in a draw is (a) 126 (b) 252 (c) 225 (d) none of these 6. IMAGE GRAPH 7. The number of ways of choosing a committee of 2 women & 3 men from 5 women & 6 men, if Mr. A refuses to serve on the committee if Mr. B is a member & Mr. B can only serve, if Miss C is the member of the committee, is (a) 60 (b) 84 (c) 124 (d) none of these 8. Six persons A, B, C, D, E and F are to be seated at a circular table. The number of ways this can be done if A must have either B or C on his right and B must have either C or D on his right is (a) 36 (b) 12 (c) 24 (d) 18 9. Sum of all the numbers that can be formed using all the digits 2, 3, 3, 4, 4, 4 is (a) 22222200 (b) 11111100 (c) 55555500



(d) 20333280



10. N = 2 . 3 . 5 . 7, then (a) Number of proper divisors of N (excluding 1 & N) is 118 (b) Number of proper divisors of N (excluding 1 & N) is 120 (c) Number of positive integral solutions of xy = N is 60 (d) Number of positive integral solutions of xy = N is 120 11. Sameer has to make a telephone call to his friend Harish, Unfortunately he does not remember the 7 digit phone number. But he remembers that the first three digits are 635 or 674, the number is odd and there is exactly one 9 in the number. The maximum number of trials that Sameer has to make to be successful is (a) 10,000 (b) 3402 (c) 3200 (d) 5000



Permutations and Combinations (IIT) 12. Let P denotes the number of ways in which three people can be selected out of ‘n’ people sitting in a row, if no two of them are consecutive. If P − P = 15 then the value of ‘n’ is (a) 7 (b) 8 (c) 9 (d) 10 13. The number of solutions of x + x + x = 51 (x , x , x being odd natural numbers) is (a) 300 (b) 325 (c) 330 (d) 350 14. The number of positive integral solutions of the equation x x x = 60 is (a) 54 (b) 27 (c) 81



(d) none of these



15. Total number of even divisors of 2079000 which are divisible by 15 are (a) 54 (b) 128 (c) 108



(d) 72



16. The number of five digit numbers that can be formed using all the digits 0, 1, 3, 6, 8 which are (a) divisible by 4 is 30 (b) greater than 30,000 and divisible by 11 is 12 (c) smaller than 60,000 when digit 8 always appears at ten’s place is 6 (d) between 30,000 and 60,000 and divisible by 6 is 18 17. All the 7 digit number containing each of the digits 1, 2, 3, 4, 5, 6, 7 exactly once and not divisible by 5 are arranged in the increasing order. Then (a) 1800th number in the list is 3124567 (b) 1897th number in the list is 4213567 (d) 200189 number in the list is 4315726 (c) 1994th number in the list is 4312567



Level



2



1. A train is going from London to Cambridge stops at 12 intermediate stations. 75 persons enter the train during the journey with 75 different tickets of the same class. Number of different sets of tickets they may be holding is: (a)78C3 (b) 91C75 (c) 84C75 (d) none 2. In a unique hockey series between India & Pakistan, they decide to play on till a team wins 5 matches. The number of ways in which the series can be won by India, if no match ends in a draw is (a)126 (b) 252 (c) 225 (d) none 3. Six persons A, B, C, D, E and F are to be seated at a circular table. The number of ways this can be done if A must have either B or C on his right and B must have either C or D on his right is (a)36 (b) 12 (c) 24 (d) 18 4. Out of 16 players of a cricket team, 4 are bowlers and 9 are wicket keepers. A team of 11 players is to be chosen so as to contain at least 3 bowlers and at least I wicketkeeper. The number of ways in which the team be selected, is (a)2400 (b) 2472 (c) 2500 (d) 960 5. The number of ways in which 15 identical apples & 10 identical oranges can be distributed among three persons, each receiving none, one or more is: (a) 5670 (b) 7200 (c) 8976 (d) none of these 6. The number of permutations which can be formed out of the letters of the word “SERIES” taken three letters together, is: (a) 120 (b) 60 (c) 42 (d) none



Permutations and Combinations (IIT) 7. Seven different coins are to be divided amongst three persons. If no two of the persons receive same number of coins but each receives atleast one coin & none is left over, then the number of ways in which the division may be made is: (a) 420 (b) 630 (c) 710 (d) none 8. The streets of a city are arranged like the lines of a chess board. There are m streets running North to South & ‘n’ streets running East to West. The number of ways in which a man can travel from NW to SE corner going the shortest possible distance is: (a) √m + n (b) n if n > 7. (v) Find r if 15K = 15K M  .



Permutations and Combinations (IIT) 26. In a certain town the streets are arranged like the lines of a chess board. There are 6 streets running north & south and 10 running east & west. Find the number of ways in which a man can go from the north-west corner to the south-east corner covering the shortest possible distance in each case. 27. A train going from Cambridge to London stops at nine intermediate stations. 6 persons enter the train during the journey with 6 different tickets of the same class. How many different sets of ticket may they have had? 28. How many arrangements each consisting of 2 vowels & 2 consonants can be made out of the letters of the word ‘DEVASTATION’? 29. (i) If ‘n’ things are arranged in circular order, then show that the number of ways of selecting four of the things no two of which are consecutive is



 (  )(  )(  P) !



.



(ii) If the ‘n’ things are arranged in a row, then the number of such sets of four is (  )(  )(  )(  ) !



.



30. There are 20 books on Algebra & Calculus in our library. Prove that the greatest number of selections each of which consisting of 5 books on each topics is possible only when there are 10 books on each topic in the library.



Permutations and Combinations (IIT)



BRAIN GRINDERS 1. There are 5 balls of different colours & 5 boxes of colours same as those of the balls. The number of ways in which the balls, 1 in each box could be placed such that a ball does not go to the box of its own colour. 2. How many integral solutions are there for the equation ; x + y + z + w = 29 when x > 0, y > 1, z > 2, w ≥ 0. 3. There are counters available in 7 different colours. Counters are all alike except for the colour and they are atleast ten of each colour. Find the number of ways in which an arrangement of 10 counters can be made. How many of these will have counters of each colour. 4. A man has 7 relatives, 4 of them are ladies & 3 gentlemen; his wife has also 7 relatives, 3 of them are ladies & 4 gentlemen. In how many ways can they invite a dinner party of 3 ladies & 3 gentlemen so that there are 3 of the man’s relative & 3 of the wife’s relative? 5. Find the number of 7 lettered words each consisting of 3 vowels and 4 consonants which can be formed using the letters of the word “DIFFERENTIATION”. 6. A shop sells 6 different flavours of ice-cream. In how many ways can a customer choose 4 ice-cream cones if (i) they are all of different flavours. (ii) they are non necessarily of different flavours. (iii) they contain only 3 different flavours. (iv) they contain only 2 or 3 different flavours? 7. 6 white & 6 black balls of the same size are distributed among 10 different urns. Balls are alike except for the colour & each urn can hold any number of balls. Find the number of different distribution of the balls so that there is atleast 1 ball in each urn. 8. There are 2n guests at a dinner party. Suppose that the master and mistress of the house have fixed seats opposite one another, and that there are two specified guests who must not be placed next to one another. Show that the number of ways in which the company can be placed is (2n – 2)! . (4n − 6n + 4). 9. Each of 3 committees has 1 vacancy which is to be filled from a group of 6 people. Find the number of ways the 3 vacancies can be filled if ; (i) Each person can serve on atmost 1 committee. (ii) There is no restriction on the number of committees on which a person can serve. (iii) Each person can serve on atmost 2 committees. 10. A party of 10 consists of 2 Americans, 2 Britishmen, 2 Chinese & 4 men of other nationalities (all different). Find the number of ways in which they can stand in a row so that no two men of the same nationality are next to one another. Find also the number of ways in which they can sit at a round table. 11. 5 balls are to be placed in 3 boxes. Each box can hold all 5 balls. In how many different ways can we placed the balls so that no box remains empty if, (i) balls & boxes are different. (ii) balls are identical but boxes are different. (iii) balls are different but boxes are identical. (iv) balls as well as boxes are identical. (v) balls as well as boxes are identical but boxes are kept in a row.



Permutations and Combinations (IIT) 12. In how many other ways can the letters of the word MULTIPLE be arranged; (i) without changing the order of the vowels. (ii) keeping the position of each vowel fixed & (iii) without changing the relative order/position of vowels & consonants. 13. Find the number of ways in which the number 30 can be partitioned into three unequal parts, each part being a natural number. What this number would be if equal parts are also included. 14. In an election for the managing committee of a reputed club, the number of candidates contesting elections exceeds the number of members to be elected by r (r > 0). If a voter can vote in 967 different ways to elect the managing committee by voting atleast 1 of them & can vote in 55 different ways to elect (r – 1) candidates by voting in the same manner. Find the number of candidates contesting the elections & the number of candidates losing the elections. 15. Find the number of three digits numbers from 100 to 999 inclusive which have any one digit that is the average of the other two. 16. Prove by combinatorial argument that : (a) n + 1K = nK + nKL . (b) n + mK = n1 . mK + n . mKL + n . mKL + … … … + nK . m1 . 17. A man has 3 friends. In how many ways he can invite one friend everyday for dinner on 6 successive nights so that no friend is invited more than 3 times. 18. 12 persons are to be seated at a square table, three on each side. 2 persons wish to sit on the north side and two wish to sit on the east side. One another person insists on occupying the middle seat (which may be on any side). Find the number of ways they can be seated. 19. There are 15 rowing clubs; two of the clubs have each 3 boats on the river; five others have each 2 and the remaining eight have each 1; find the number of ways in which a list can be formed of the order of the 24 boats, observing that the second boat of a club cannot be above the first and the third above the second. How many ways are there in which a boat of the club having single boat on the river is at the third place in the list formed above? 20. 25 passengers arrive at a railway station & proceed to the neighboring village. At the station there are 2 coaches accommodating 4 each & 3 carts accommodating 3 each. Find the number of ways in which they can proceed to the village assuming that the conveyances are always fully occupied & that the conveyances are all distinguishable from each other. 21. An 8 oared boat is to be manned by a crew chosen from 14 men of which 4 can only steer but can not row & the rest can row but cannot steer. Of those who can row, 2 can row on the bow side. In how many ways can the crew be arranged. 22. How many 6 digits odd numbers greater than 60,0000 can be formed from the digits 5, 6, 7, 8, 9, 0 if (i) repetitions are not allowed. (ii) repetition are allowed. 23. Find the sum of all numbers greater than 10000 formed by using the digits 0, 1, 2, 4, 5 no digit being repeated in any number.



Permutations and Combinations (IIT) 24. The members if a chess club took part in a round robin competition in which each plays every one else once. All members scored the same number of points, except four juniors whose total score were 17.5. How many members were there in the club? Assume that for each win a player scores 1 point, for draw 1/2 point and zero for losing. 25. In Indo-Pak one day international cricket match at Sharjah, India needs 14 runs to win just before the start of the final over. Find the number of ways in which India just manages to win the match (i.e. scores exactly 14 runs), assuming that all the runs are made off the bat & the batsman can not score more than 4 runs off any ball. 26. A man goes in for examination in which there are 4 papers with a maximum of m marks for each paper; show that the number of ways of getting 2m marks on the whole is



 



(m + 1)(2m + 4m + 3).



27. The number of ways in which 2n things of 1 sort, 2n of another sort & 2n of a 3rd sort can be divided between 2 persons so that each may have 3n things is 3n + 3n + 1. 28. Six faces of an ordinary cubical die marked with alphabets A, B, C, D, E and F is thrown n times and the list of n alphabets showing up are noted. Find the total number of ways in which among the alphabets A, B, C, D, E and F only three of them appear in the list. 29. Find the number of integer between 1 and 10000 with at least one 8 and at least one 9 as digits. 30. The number of combinations n together of 3n letters of which n are ‘a’ and n are ‘b’ and the rest unlike is (n + 2) . 2  .



Point and Straight line (IIT)



Objective Questions CHECK YOUR BASICS



1. If (3, −4) and (−6, 5) are the extremities of a diagonal of a parallelogram and (2, 1) is its third vertex, then its fourth vertex is (b) (−1, 1) (c) (0, −1) (d) (−5, 0) (a) (−1, 0) 2. The ratio in which the line joining the points (3, −4) and (−5, 6) is divided by x-axis (a) 2 : 3 (b) 6 : 4 (c) 3 : 2



(d) none of these



3. The circumcentre of the triangle with vertices (0, 0), (3, 0) and (0, 4) is (a) (1, 1) (b) (2, 3/2) (c) (3/2, 2)



(d) none of these



4. The mid point of the sides of a triangle are (5, 0), (5, 12) and (0, 12), then orthocenter of this triangle is  (a) (0, 0) (b) (0, 24) (c) (10, 0) (d)  , 8 



5. Area of a triangle whose vertices are (a cos θ, b sin θ), (−a sin θ, b cos θ) and (−a cos θ, −b sin θ) is  (b) a cos θ sin θ (c) ab (d) ab (a) a b sin θ cos θ



6. The point A divides the join of the points (−5, 1) and (3, 5) in the ratio k : 1 and coordinates of points B and C are (1, 5) and (7, −2) respectively. If the area of ∆ABC be 2 units, then k equals (a) 7, 9 (b) 6, 7 (c) 7, 31/9 (d) 9, 31/9 7. If A(cos α, sin α), B(sin α, −cos α), C(1, 2) are the vertices of a ∆ABC, then as α vertices, the locus of its centroid is (a) x + y − 2x − 4y + 3 = 0 (b) x + y − 2x − 4y + 1 = 0 (c) 3(x + y ) − 2x − 4y + 1 = 0 (d) none of these 8. The points with the co-ordinates (2a, 3a), (3b, 2b) & (c, c) are collinear (a) for no value of a, b, c (b) for all values of a, b, c  (c) if a,  , b are in H.P. (d) if a,  c, b are in H.P. 9. A stick of length 10 units rests against the floor and a wall of a room. If the stick begins to slide on the floor then the locus of its middle point is (b) x + y = 25 (c) x + y = 100 (d) none (a) x + y = 2.5 



10. The equation of the line cutting an intercept of 3 units on negative y-axis and inclined at an angle tan  to the x-axis is (a) 5y – 3x + 15 = 0 (b) 5y – 3x = 15 (c) 3y – 5x + 15 = 0 (d) none of these



11. The equation of a straight line which passes through the point (−3, 5) such that the portion of it between the axes is divided by the point in the ratio 5 : 3, internally (reckoning from x-axis) will be (a) x + y – 2 = 0 (b) 2x + y + 1 = 0 (c) x + 2y – 7 = 0 (d) x – y + 8 = 0 



12. The points 0, , (1, 3) and (82, 30) are vertices of (a) an obtuse angled triangle (b) an acute angled triangle (c) a right angled triangle (d) an isosceles triangle 13. The straight lines x + y = 0, 3x + y – 4 = 0, x + 3y – 4 = 0 form a triangle which is



Point and Straight line (IIT) (a) isosceles



(b) equilateral



(c) right angled



(d) none of these



14. The coordinates of the vertices P, Q, R & S of square PQRS inscribed in the triangle ABC with vertices A ≡ (0, 0), B(3, 0) & C ≡ (2, 1) given that two of its vertices P, Q are on the side AB are respectively             (a)  , 0 ,  , 0 ,  ,  &  ,  (b)  , 0 ,  , 0 ,  ,  &  ,  











   



  



(c) (1, 0)  , 0 ,  ,  & 1,  



















  



  



(d)  , 0 ,  , 0 ,  ,  &  ,  







 







15. The equation of perpendicular bisector of the line segment joining the points (1, 2) and (−2, 0) is (a) 5x + 2y = 1 (b) 4x + 6y = 1 (c) 6x + 4y = 1 (d) none of these 16. The number of possible straight lines, passing through (2, 3) and forming a triangle with coordinate axes, whose area is 12 sq. units, is (a) one (b) two (c) three (d) four 17. Points A & B are in the first quadrant: point ‘O’ is the origin. If the slope of OA is 1, slope of OB is 7 and OA = OB, then the slope of AB is (a) – 1/5 (b) – 1/4 (c) – 1/3 (d) – 1/2 18. A line is perpendicular to 3x + y = 3 and passes through a point (2, 2). Its y intercept is (a) 2/3 (b) 1/3 (c) 1 (d) 4/3 19. The equation of the line passes through the point (c, d) and parallel to the line ax + by + c = 0 is (a) a(x + c) + b(y + d) = 0 (b) a(x + c) – b(y + d) = 0 (c) a(x – c) + b(y – d) = 0 (d) none of these 20. The position of the point (8, −9) with respect to the lines 2x + 3y – 4 = 0 and 6x + 9y + 8 = 0 is (a) point lies on the same side of the liens (b) point lies on one of the lines (c) point lies on the different sides of the line (d) point lies between the lines 21. If origin and (3, 2) are contained in the same angle of the lines 2x + y – a = 0, x – 3y + a = 0, then ‘a’ must lie in the interval (a) (−∞, 0) ∪ (8, ∞) (b) (−∞, 0) ∪ (3, ∞) (c) (0, 3) (d) (3, 8) 22. The line 3x + 2y = 6 will divide the quadrilateral formed by the lines x + y = 5, y – 2x = 8, 3y + 2x = 0 & 4y – x = 0 in (a) two quadrilaterals (b) one pentagon and one triangle (c) two triangles (d) one triangle and one quadrilateral 23. If the point (a, 2) lies between the lines x – y – 1 = 0 and 2(x – y) – 5 = 0, then the set of the values of a is (a) (−∞, 3) ∪ (9/2, ∞) (b) (3, 9/2) (c) (−∞, 3) (d) (9/2, ∞)



24. A(x , y ), B(x , y ) and C(x , y ) are three non-collinear points in Cartesian plane. Number of parallelogram that can be drawn with these three points as vertices is (a) one (b) two (c) three (d) four



25. If P = (1, 0); Q = (−1, 0) & R = (2, 0) are thee given points, then the locus of the points S satisfying the relation SQ + SR = 2 SP is (a) A straight line parallel to x-axis (b) A circle passing through the origin (c) A circle with the centre at the origin (d) A straight line parallel to y-axis 26. The area of triangle formed by the lines x + y – 3 = 0, x – 3y + 9 = 0 and 3x – 2y + 1 = 0 is ) + (a) sq. units (b) sq. units (c) 4 sq. units (d) 9 sq. units * *



Point and Straight line (IIT) 27. The co-ordinates of foot of the perpendicular drawn on line 3x – 4y – 5 = 0 from the point (0, 5) is (a) (1, 3) (b) (2, 3) (c) (3, 2) (d) (3, 1) 28. If the sum of the distances of a point from two perpendicular lines in a plane is 1, then its locus is (a) square (b) circle (c) straight line (d) two intersecting lines 29. Distance of the point (2, 5) from the line 3x + y + 4 = 0 measured parallel to the line 3x – 4y + 8 = 0 is (a) 15/2 (b) 9/2 (c) 5 (d) none 30. Three vertices of triangle ABC are A(−1, 11), B(−9, −8) and C(15, −2). The equation of angle bisector of angle A is (a) 4x – y = 7 (b) 4x + y = 7 (c) x + 4y = 7 (d) x – 4y = 7 31. Given the four lines with the equations x + 2y – 3 = 0, 3x + 4y – 7 = 0, 2x + 3y – 4 = 0 & 4x + 5y – 6 = 0 then (a) they are all concurrent (b) they are the sides of a quadrilateral (c) only three lines are concurrent (d) none of the above 32. The co-ordinates of the point of reflection of the origin (0, 0) in the line 4x – 2y – 5 = 0 is (a) (1, −2)



(b) (2, −1)











(c)  , − 



(d) (2, 5)



33. If the axes are rotated through an angle of 30, in the anti-clockwise direction, the coordinates of point (4, −2√3) with respect to new axes are (a) (2, √3) (b) (√3, −5) (c) (2, 3) (d) (√3, 2) 34. If one diagonal of a square is along the line x = 2y and one of its vertex is (3, 0), then its sides through this vertex are given by the equations (a) y – 3x + 9 = 0, x – 3y – 3 = 0 (b) y – 3x + 9 = 0, x – 3y – 3 = 0 (c) y + 3x – 9 = 0, x + 3y – 3 = 0 (d) y – 3x + 9 = 0, x + 3y – 3 = 0 35. The line (p + 2q)x + (p – 3q)y = p – q for different values of p and q passes through a fixed point whose co-ordinates are      (b)  ,  (c)  ,  (d)  ,  (a)  ,  



 



 



 



36. The equation 2x + 4xy − py + 4x + qy + 1 = 0 will represent two mutually perpendicular straight lines, if (a) p = 1 and q = 2 or 6 (b) p = −2 and q = −2 or 8 (c) p = 2 and q = 0 or 8 (d) p = 2 and q = 0 or 6



37. Equation of the pair of straight lines through origin and perpendicular to the pair of straight lines 5x − 7xy − 3y = 0 is (a) 3x − 7xy − 3y = 0 (b) 3x + 7xy + 5y = 0 (c) 3x − 7xy + 5y = 0 (d) 3x + 7xy − 5y = 0 38. If the straight lines joining the origin and the points of intersection of the curve 5x + 12xy − 6y + 4x − 2y + 3 = 0 and x + ky – 1 = 0 are equally inclined to the co-ordinate axis, then the value of k (a) is equal to 1 (b) is equal to −1 (c) is equal to 2 (d) does not exist in the set of real numbers 39. Coordinates of a point which is at 3 units distance from the point (1, −3) on the line 2x + 3y + 7 = 0 is/are (a) 1 +



√



,3 −



)







√



(b) 1 −



√



,− 3 +



)







√



Point and Straight line (IIT) (c) 1 +



√



, −3 −



)







(d) 1 −



√



√



40. The angle between the lines y – x + 5 = 0 and √3 x – y + 7 = 0 is/are (a) 15, (b) 60, (c) 165,



,3 −



)







√



(d) 75,



41. If line y – x + 2 = 0 is shifted parallel to itself towards the x-axis by a perpendicular distance of 3√2 units, then the equation of the new line is may be (a) y = x + 4 (b) y = x + 1 (c) y = x – (2 + 3√2) (d) y = x – 8 42. Three lines px + qy + r = 0, qx + ry + p = 0 and rx + py + q = 0 are concurrent it (c) p + q + r  = 3pqr (d) none of these (a) p + q + r = 0 (b) p + q + r = pr + qr + pq



43. All points lying inside the triangle formed by the points (1, 3), (5, 0) and (−1, 2) satisfy (a) 3x + 2y ≥ 0 (b) 2x + y – 13 ≥ 0 (c) 2x – 3y – 12 ≤ 0 (d) –2x + y ≥ 0



44. The diagonals of a square are along the pair of lines whose equation is 2x − 3xy − 2y = 0. If (2, 1) is a vertex of the square, then the vertex of the square adjacent to it may be (c) (−1, 2) (d) (1, −2) (a) (1, 4) (b) (−1, −4) 45. Equation of two equal sides of a triangle are the lines 7x + 3y – 20 = 0 and 3x + 7y – 20 = 0 and the third side passes through the point (−3, 3), then the equation of the third side can be (a) x + y = 0 (b) x – y + 6 = 0 (c) x + 3 = 0 (d) y = 3
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1. The co-ordinate of a point P on the line 2x – y + 5 = 0 such that |PA − PB| is maximum where A is (4, −2) and B is (2, −4) will be (a) (11, 27) (b) (−11, −17) (c) (−11, 17) (d) (0, 5) 2. The line x + y = p meets the axis of x and y at A and B respectively. A triangle APQ is inscribed in the triangle OAB, O being the origin, with right angle at Q. P and Q lie respectively on OB and AB. If the 9: area of the triangle APQ is 3/8th of the area of the triangle OAB, then ;: is equal to (a) 2



(b) 2/3



(c) 1/3



(d) 3



3. Lines, L : x + √3y = 2 and L : ax + by = 1, meet at P and enclose an angle of 45, between them. Line L : y = √3x, also passes through P then (a) a + b = 1 (b) a + b = 2 (c) a + b = 3 (d) a + b = 4 4. A triangle is formed by the lines 2x – 3y – 6 = 0 ; 3x – y + 3 = 0 and 3x + 4y – 12 = 0. If the points P(α, 0) and Q (0, β) always lie on or inside the ∆ABC, then range of α & β (a) α ∈ [−1, 2] & β ∈ [−2, 3] (b) α ∈ [−1, 3] & β ∈ [−2, 4] (c) α ∈ [−2, 4] & β ∈ [−3, 4] (d) α ∈ [−1, 3] & β ∈ [−2, 3] 5. The line x + 3y – 2 = 0 bisects the angle between a pair of straight lines of which one has equation x – 7y + 5 = 0. The equation of the other line is (a) 3x + 3y – 1 = 0 (b) x – 3y + 2 = 0 (c) 5x + 5y – 3 = 0 (d) none 6. A ray of light passing through the point A(1, 2) is reflected at a point B on the x-axis line mirror and then passes through (5, 3). Then the equation of AB is



Point and Straight line (IIT) (a) 5x + 4y = 13



(b) 5x – 4y = – 3



(c) 4x + 5y = 14



(d) 4x – 5y = – 6



7. Let the algebraic sum of the perpendicular distances from the points (3, 0), (0, 3) and (2, 2) to a variable straight line be zero, then the line passes through a fixed point whose co-ordinates are (a) (3, 2)



 



 



(c)  , 



(b) (2, 3)



(d)  , 



8. The image of the pair of lines represented by ax + 2hxy + by = 0 by the line mirror y = 0 is (b) bx − 2hxy + ay = 0 (a) ax − 2hxy + by = 0 (c) bx + 2hxy + ay = 0 (d) ax − 2hxy − by = 0 9. The pair of straight lines x − 4xy + y = 0 together with the line x + y + 4√6 = 0 form a triangle which is (a) right angled but not isosceles (b) right isosceles (c) scalene (d) equilateral 10. Let A ≡ (3, 2) and B ≡ (5, 1). ABP is an equilateral triangle is constructed on the side of AB remote from the origin then the orthocenter of triangle ABP is 











(a) 4 − √3 , − √3 











(b) 4 + √3 , + √3











(c) 4 − ) √3 , −  √3











(d) 4 + √3 , + √3 ) 



11. The line PQ whose equation is x – y = 2 cuts the x axis at P and Q is (4, 2). The line PQ is rotated about P through 45, in the anticlockwise direction. The equation of the line PQ in the new position is (a) y = − √2 (b) y = 2 (c) x = 2 (d) x = – 2



12. Distance between two lines represented by the line pair, x − 4xy + 4y + x − 2y − 6 = 0 is  (b) √5 (c) 2√5 (d) none (a) √



13. The circumcentre of the triangle formed by the lines, xy + 2x + 2y + 4 = 0 and x + y + 2 = 0 is (a) (−1, −1) (b) (−2, −2) (c) (0, 0) (d) (−1, −2) 14. Area of the rhombus bounded by the four lines, ax ± by ± c = 0 is B



(a) CD



(b)



B CD



(c)



B CD



CD



(d) B



15. If the lines ax + y + 1 = 0, x + by + 1 = 0 & x + y + c = 0 where a, b & c are distinct real numbers different    from 1 are concurrent, then the value of   C +   D +    = (a) 4 (b) 3 (c) 2 (d) 1 16. If one vertex of an equilateral triangle of side ‘a’ lies at the origin and the other lies on the line x – √3 y = 0, then the co-ordinates of the third vertex are (b) 



(a) (0, a)



C √ C , −  



17. The area enclosed by 2|x| + 3|y| ≤ 6 is (a) 3 sq. units (b) 4 sq. units



(c) (0, −a)



(c) 12 sq. units



(d) −



√ C C ,  



(d) 24 sq. units



18. The point (4, 1) undergoes the following three transformations successively, (i) Reflection about the line y = x. (ii) Translation through a distance 2 units along the positive directions of x-axis. (iii) Rotation through an angle point π/4 about the origin. The final position of the point is given by the coordinates *  *   * (a)  , −  (b)  ,  (c) − ,  (d) none of these √ 



√ 



√ √ 



√ √ 



19. If the equation ax − 6xy + y + bx + cx + d = 0 represents a pair of lines whose slopes are m and m , then value(s) of a is/are



Point and Straight line (IIT) (a) a = −8



(b) a = 8



(c) a = 27



(d) a = −27



20. Given the family of lines, a(3x + 4y + 6) + b(x + y + 2) = 0. The line of the family situated at the greatest distance from the point P(2, 3) has equation (a) 4x + 3y + 8 = 0 (b) 5x + 3y + 10 = 0 (c) 15x + 8y + 30 = 0 (d) none 21. If the vertices P, Q, R of a triangle PQR are rational points, which of the following points of the triangle PQR is/are always rational point(s) ? (a) centroid (b) incentre (c) circumcentre (d) orthocentre



22. Let PQR be a right angled isosceles triangle, right angled at P(2, 1). If the equation of the line QR is 2x + y = 3, then the equation representing the pair of lines PQ and PR is (a) 3x − 3y + 8xy + 20x + 10y + 25 = 0 (b) 3x − 3y + 8xy − 20x − 10y + 25 = 0 (d) 3x − 3y − 8xy − 10x − 15y − 20 = 0 (c) 3x − 3y + 8xy + 10x + 15y + 20 = 0
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1. Equation of a straight line passing through the origin and making with x-axis an angle twice the size of the angle made by the line y = (0.2)x with the x-axis, is (a) y = (0.4) x (b) y = (5/12) x (c) 6y – 5x = 0 (d) none of these 2. Area of the quadrilateral formed by the lines |x| + |y| = 2 is (a) 8 (b) 6 (c) 4



(d) none



3. The point (a , a + 1) is a point in the angle between the lines 3x – y + 1 = 0 and x + 2y – 5 = 0 containing the origin if (a) a ≥ 1 or a ≤ −3 (b) a ∈ (−3, 0) ∪ (1/3, 1) (c) a ∈ (0, 1) (d) none of these 4. Drawn from the origin are two mutually perpendicular straight lines forming an isosceles triangle together with the straight line 2x + y = a. Then the area of the triangle is (a)



CB 



(b)



CB 



(c)



CB 



(d) none



5. The image of the point A(1, 2) by the line mirror y = x is the point B and the image of B by the line mirror y = 0 is the point (α, β), then (a) α = 1, β = –2 (b) α = 0, β = 0 (c) α = 2, β = –1 (d) none of these 6. The line x + 3y – 2 = 0 bisects the angle between a pair of straight lines of which one has equation x – 7y + 5 = 0. The equation of the other line is (a) 3x + 3y – 1 = 0 (b) x – 3y + 2 = 0 (c) 5x + 5y – 3 = 0 (d) none 7. On the portion of the straight line x + 2y = 4 intercepted between the axes, a square is constructed on the side of the line away from the origin. Then the point of intersection of its diagonals has co-ordinates (a) (2, 3) (b) (3, 2) (c) (3, 3) (d) none 8. A light beam emanating from the point A(3, 10) reflects from the straight line 2x + y – 6 = 0 and then passes through the point B(4, 3). The equation of the reflected beam is (a) 3x – y + 1 = 0 (b) x + 3y – 13 = 0 (c) 3x + y – 15 = 0 (d) x – 3y + 5 = 0



Point and Straight line (IIT) 9. The equation of the bisector of the angle between two lines 3x – 4y + 12 = 0 and 12x – 5y + 7 = 0 which contains the point (−1, 4) is (a) 21x + 27y – 121 = 0 (b) 21x – 27y + 121 = 0 I J K    I  K J * (c) 21x + 27y + 191 = 0 (d) = 







10. AB is a variable line sliding between the co-ordinate axes in such a way that A lies on X-axis and B lies on Y-axis. If P is a variable point on AB such that PA = b, PB = a and AB = a + b, then equation of locus of P is (a)



IB



K



B +



KB



D



B = 1



(b)



IB



B −



C



KB



DB



=1



11. Equation of the line pair through the xy − 3y + y − 2x + 10 = 0 is (a) xy − 3y = 0 (b) xy + 3x = 0



(c) x + y = a + b 



origin



and



perpendicular



(c) xy + 3y = 0



(d) none of these to



the



line



pair



(d) x − y = 0



12. If pairs of straight lines, x − 2p xy − y = 0 & x − 2q xy − y = 0 be such that each pair bisects the angles between the other pair, then (a) pq = −1/2 (b) pq = −2 (c) pq = −1 (d) p/q = −1



13. If the straight lines joining the origin and the points of intersection of the curve 5x + 12xy − 6y + 4x − 2y + 3 = 0 and x + ky – 1 = 0 are equally inclined to the x-axis, then the value of k is equal to (a) 1 (b) – 1 (c) 2 (d) 3 14. A ∆ABC is formed by the lines 2x – 3y – 6 = 0, 3x – y + 3 = 0 and 3x + 4y – 12 = 0. If the point P(α, 0) and Q(0, β) always lie on or inside the ∆ABC, then (a) α ∈ [−1, 2] & β ∈ [−2, 3] (b) α ∈ [−1, 3] & β ∈ [−2, 4] (c) α ∈ [−2, 4] & β ∈ [−3, 4] (d) α ∈ [−1, 3] & β ∈ [−2, 3] L



L



15. If P1 + , 2 +  be any point on a line, then the range of values of t for which the point P lie between √ √ the parallel lines x + 2y = 1 and 2x + 4y = 15 is (a) −



√ 



0, b < 0 and c < 0, then (a) 0 < β < |α| (b) 0 < |α| < β (c) α + β < 0 (d) |α|  |β| ( ) )   cx  b  c   = 0 are equal then a, b, c are in 7. If the roots of a  b x   2ba (a) A.P. (b) G.P. (c) H.P.



(d) none of these



8. If a (b – c) x  + b (c – a) x + c (a – b) = 0 has equal root, then a, b, c are in (a) A.P. (b) G.P. (c) H.P.



(d) none of these



9. Let p, q ∈ {1, 2, 3, 4}. Then number of equation of the form px   qx  1 = 0, having real roots, is (a) 15 (b) 9 (c) 7 (d) 8 10. If the roots of the quadratic equation ax  + bx + c = 0 are imaginary then for all values of a, b, c and x ∈ R, the expression a x   abx  ac is (a) positive (b) non-negative negative (c) negative (d) may be positive, zero or negative 11. If x, y are rational number such that x + y + (x – 2y) √2 = 2x – y + (x – y – 1) √6 6, then (a) x and y cannot be determined (b) x = 2, y = 1 (c) x = 5, y = 1 (d) none of these 12. Graph of the function f(x) = Ax2 – Bx + C, where A = (sec θ – cos θ)(cosec θ- sin θ)(tan θ + cot θ) where A = (sec θ – cos θ)(cosec θ – sin θ)(tan θ + cot θ) B = (sin θ + cosec θ)2 + (cos θ + sec θ) θ 2 – (tan2θ + cot2θ)2 ; C = 12, is represented by



Quadratic Equation (IIT)



13. The equation whose roots are the squares of the roots of the equation ax  + bx + c = 0 is (a) a x  + b x + c  = 0 (b) a x  − b − 4acx + c  = 0 (c) a x  − b − 2acx + c  = 0 (d) a x  + b − acx + c  = 0 14. If α ≠ β, α = 5α − 3, β = 5β − 3, then the equation whose roots are α/β & β/α, is (a) x  + 5x − 3 = 0 (b) 3x  + 12x + 3 = 0 (c) 3x  − 19x + 3 = 0 15. If α, β are the roots of the equation x  − 3x + 1 = 0, then the equation with roots 







(a) x − x − 1 = 0



(b) x + x − 1 = 0







(c) x + x + 2 = 0



(d) none of these



$



.  



,



$



/  



will be



(d) none of these



16. If x  − 11x + a and x  − 14x + 2a have a common factor then ‘a’ is equal to (a) 24 (b) 1 (c) 2 (d) 12 0   17. The smallest integer x for which the inequality 01  0  $2 > 0 is satisfied is given by (a) – 7 (b) – 5 (c) – 4 (d) – 6 18. The number of positive integral solutions of the inequation (a) 2



(b) 0



01 30  24 0  5 0  6 0  '7



≤ 0 is



(c) 3



(d) 4



19. The value of ‘a’ for which the sum of the squares of the roots of 2x  − 2a − 2x − a − 1 = 0 is least is (a) 1 (b) 3/2 (c) 2 (d) – 1 20. If the roots of the quadratic equation x  + 6x + b = 0 are real and distinct and they differ by atmost 4 then the least value of b is (a) 5 (b) 6 (c) 7 (d) 8 01  0  $



21. The expression 01 (a) [0, −1]



 0  '



lies in the interval ; (x ∈ R) (b) (−∞, 0] ∪ [1, ∞)



(c) [0, 1)



(d) none of these



22. If the roots of the equation x  − 2ax + a + a − 3 = 0 are real & less than 3 then (c) 3 < a ≤ 4 (a) a < 2 (b) 2 ≤ a ≤ 3



(d) a > 4



23. The number of integral values of m, for which the roots of x  − 2mx + m − 1 = 0 will lie between – 2 and 4 is (a) 2 (b) 0 (c) 3 (d) 1 24. If the roots of the equation, x 3 + Px  + Qx − 19 = 0 are each one more than the roots of the equation, x 3 − Ax  + Bx − C = 0, where A, B, C, P & Q are constant then the value of A + B + C = (a) 18 (b) 19 (c) 20 (d) none $



$



$



$



25. If α, β, γ, δ are roots of x 2 − 100x 3 + 2x  + 4x + 10 = 0, then . + / + D + E is equal to 



$



(a) 



(b) $F



(c) 4







(d) − 



26. Number of real solutions of the equation x 2 + 8x  + 16 = 4x  − 12x + 9 is equal to (a) 1 (b) 2 (c) 3



(d) 4



27. The complete solution set of the inequation √x + 18 < 2 – x is (a) [−18, −2] (b) (−∞, −2) ∪ (7, ∞) (c) (−18, 2) ∪ (7, ∞)



(d) [−18, −2)



30  $



28. If log$/3 is less than unity then x must lie in the interval 0   (a) (−∞, −2) ∪ (5/8, ∞) (b) (−2, 5/8) (c) (−∞, −2) ∪ (1/3, 5/8)



(d) (−2, 1/3)



Quadratic Equation (IIT)







29. Exhaustive set of value of x satisfying log |0| x + x + 1 ≥ 0 is (a) (−1, 0) (b) (−∞, 1) ∪ (1, ∞) ∞ (c) (−∞, ∞) – {−1, 0, 1}



(d) (−∞ −∞, −1) ∪ (−1, 0) ∪ (1, ∞)



30. Solution set of the inequality, 2 – log  x  + 3x ≥ 0 is (a) [−4, 1] (b) [−4, −3) ∪ (0, 1] (c) (−∞, −3) ∪ (1, ∞)



(d) (−∞, −4) ∪ [1, ∞)



31. If α is a root of the equation 2x (2x + 1) = 1, then the other root is (a) 3α3 − 4α (b) – 2α α (α + 1) (c) 4α3 − 3α



(d) none of these



32. If b ≥ 4ac for the equation ax 2 + bx b  + c = 0, then all roots ots of the equation will be real if (a) b > 0, a < 0, c > 0 (b) b < 0, a > 0, c > 0 (c) b > 0, a > 0, c > 0 (d) b > 0, a < 0, c < 0 33. Let α, β be the roots of x  − ax + b = 0, where a & b ∈ R. If α + 3β = 0, then (a) 3a + 4b = 0 (b) 3b + 4a = 0 (c) b < 0 34. For x ∈ [1, 5], y = x  − 5x + 3 has (a) least value = −1.5 1.5



(b) greatest value = 3



(c) least value = −3.25 3.25



(d) a < 0



(d) greatest value =



35. Integral real values of x satisfying log$/ x  − 6x + 12 ≥ −2 is (a) 2 (b) 3 (c) 4



  √$3 



(d) 5



$



36. If  ≤ log F.$ x ≤ 2, then



(a) the maximum value of x is



(c) x does not lie between



$



$FF



$



$



√$F



and



(b) x lies between $FF and



$



$



√$F



(d) the minimum value of x is



√ √$F



$



$FF
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1. The equation whose roots are sec  α & cosec  α can be (a) 2x  − x − 1 = 0 (b) x  − 3x + 3 = 0



(c) x  − 9x + 9 = 0



(d) x  + 3x + 3 = 0



2. If cos α is a root of the equation 25xx  + 5x − 12 = 0, −1 < x < 0,, then the value of sin 2α 2 is (a) 12/25 (b) – 12/25 (c) – 24/25 (d) 24/25 3. If the roots of the equation 0 (a) p + q = r



$







+0 O



(b) p + q = 2r



$







$



= Q are equal in magnitude and opposite in sign, then P $



(c) product of roots = −  p + q  (d) sum of roots = 1



4. Graph of ax2 + bx + c =0 is given below. What conclusions can be drawn from this graph



5. If a, b, c are real distinct numbers satisfying the condition a + b + c = 0 then the roots of the quadratic equation 3ax  + 5bx + 7c = 0 are (a) positive (b) negative (c) real and distinct (d) imaginary



Quadratic Equation (IIT) 6. The adjoining figure shows the graph of y = ax2 + bx + c. Then



(a) a > 0



(b) b < 0



(d) b2 − 4ac > 0



(c) c < 0



7. If x  + Px + 1 is a factor of the expression ax 3 + bx + c then (a) a + c  = −ab (b) a − c  = −ab (c) a − c  = ab



(d) none of these



8. The set of values of ‘a’ for which the inequality (x – 3a) (x – a – 3) < 0 is satisfied for all x in the interval 1≤x≤3 (a) (1/3, 3) (b) (0, 1/3) (c) (−2, 0) (d) (−2, 3) 9. Let p(x) be the cubic polynomial 7x 3 − 4x  + K.. Suppose the three roots of p( p(x) form an arithmetic progression. Then the value of K, is 2 $R $R $ (a) $ (b) $2' (c) 22$ (d) $33 10. If the quadratic equation ax  + bx + 6 = 0 does not have two distinct real roots, then the least value of 2a + b is (a) 2 (b) – 3 (c) – 6 (d) 1 11. If p & q are distinct reals, then 2{(x – p) (x – q) + (p – x) (p – q) + (q – x) (q – p)} = p − q + x − p + x − q is satisfied by (a) no value of x (b) exactly one value of x (c) exactly two values of x (d) infinite values of x 12. The value of ‘a’ for which the expression y = x  + 2a √a − 3 x + 4 is a perfect square, is (a) 4 (b) ± √3 (c) ± 2 (d) a ∈ (−∞, − √3] ∪ [√3, ∞) √ 13. Set of values of ‘K’ for which roots of the quadratic x  − 2K − 1x + KK − 1 = 0 are (a) both less than 2 is K ∈ (2, ∞) (b) of opposite sign is K ∈ (−∞, 0) ∪ (1, ∞) (c) of same sign is K ∈ (−∞, 0) ∪ (1, ∞) (d) both greater than 2 is K ∈ (2, ∞) 14. The correct statement is / are 0 0 (a) If x$ & x are roots of the equation 2x  − 6x − b = 0 (b > 0), then 0V + 01 T −2 − 1



V



(b) Equation ax  + bx + c = 0 has real roots if a < 0, c > 0 and b ∈ R (c) If P(x) = ax  + bx + c and Q(x) = −ax  + bx + c, where ac ≠ 0 and a, b, c ∈ R, then P(x).Q(x) has at least two real roots (d) If both the roots of the equation 3a  + 1x  − 2a + 3bx + 3 = 0 are infinite then a = 0 & b ∈ R



15. If α$ T α T α3 T α2 T α T αR , then the equation ((x − α$ )(x − α3 )(x − α ) + 3(x 3( − α )(x − α2 )(x − α6) = 0 has (a) three real roots (b) no real root in (−∞ −∞, α$ ) (c) one real root in (α$ , α ) (d) no real root in (α , αR ) 16. Equation 2x  − 22a + 1x + aa + 1 = 0 has one root less than ‘a’ and other root greater than ‘a’, if (a) 0 < a < 1 (b) – 1 < a < 0 (c) a > 0 (d) a < – 1



Quadratic Equation (IIT)



17. The value(s) of ‘b’ for which the equation, 2 log$/ bx + 28 = − log  12 − 4x − x   has coincide roots is/are (b) b = 4 (c) b = 4 or b = − 12 (d) b = − 4 or b = 12 (a) b = − 12 18. For every x ∈ R, the polynomial x  − x  + x  − x + 1 is (a) positive (b) never positive (c) positive as well as negative



(d) negative



19. If α, β are the roots of the quadratic equation p + p + 1x  + p − 1x + p = 0 such that unity lies between the roots then the set of values of p is (a) ϕ (b) p ∈ (−∞, −1) ∪ (0, ∞) (c) p ∈ (−1, 0) (d) (−1, 1) 20. Three roots of the equation, x 2 − px 3 + qx  + s = 0 are tan A, tan B & tan C where A, B, C are the angles of a triangle. The fourth root of the biquadratic is O  Q O  Q O  Q O  Q (a) (b) (c) (d) $  P  X



21. If log



$  P  X



Z1 [ V1Z \ 4] ^ V]



Y







(a) ( , 6 + √6) 



Level



"log 



0 



$  P  X



$  P  X



% > 0 then x belongs to interval 



(b) ( , 6 – √6) 



(c) (6, 6 + √6)



(d) (10, ∞)
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1. If the quadratic equation 3x  + ax + 1 = 0 & 2x  + bx + 1 = 0 have a common root, then the value of the expression 5ab – 2a − 3b is: (a) 0 (b) 1 (c) – 1 (d) none 2. If both roots of the quadratic equation (2 – x)(x + 1) = p are distinct & positive, then p must lie in the interval: (a) (2, ∞) (b) (2, 9/4) (c) (−∞, −2) (d) (−∞, ∞) 3. The equation, π0 = − 2x  + 6x − 9 has: (a) no solution (b) one solution



(c) two solutions



(d) infinite solutions



4. Let a > 0, b > 0 & c > 0. Then both the roots of the equation ax  + bx + c = 0: (a) are real & negative (b) have negative real parts (c) are rational numbers (d) have positive real parts 5. Consider y = $ (a) [−1, 1]



0



 01



, where x is real, then the range of expression y  + y − 2 is: (b) [0, 1] (c) [−9/4, 0]



6. The least value of expression x  + 2xy + 2y  + 4y + 7 is: (a) – 1 (b) 1 (c) 3



(d) [−9/4, 1]



(d) 7



7. The value of k, for which the equation x  + 2k − 1x + k + 5 = 0 possess at least one positive root are: (a) [4, ∞) (b) (−∞, −1] ∪ [4, ∞) (c) [−1, 4] (d) (−∞, −1] 8. If roots of the equation x  + ax + b = 0 are ‘c’ and ‘d’, then one of the roots of the equation x  + 2c + ax + c  + ac + b = 0 is: (a) c (b) d – c (c) d (d) 2c 9. If x – y and y – 2x are two factors of the expression x 3 − 3x  y + λxy  + μy 3 , then find the value of λ and μ



(a) λ =



$$ 2



,μ=−



3 2



(b) λ =



$$ 2



,μ=



3 2
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(c) λ = −



$$ 2



,μ=−



3 2



(d) λ = −



$$ 2



,μ=−



3 2



10. If a, b, c, d ∈ R and the roots of the quadratic equation a2 + b2 x  + 4abcdx + c 2 + d2 = 0 is real, then (a) Roots are equal (b) Roots are Unequal (c) Roots are positive (d) Roots are negative R01  0  3



11. If 1 0  0  (a) 0 & 81



R



≤ 4, then least and the highest values of 4 x  are: (b) 9 & 81 (c) 36 & 81



(d) none of these



12. If α, β, γ, δ are the roots of the equation x 2 − Kx 3 + Kx  + Lx + M = 0, where K, L & M are real numbers, then the minimum values of α + β + γ + δ is: (a) 0 (b) – 1 (c) 1 (d) 2 13. If the roots of the equation x 3 + Px  + Qx − 19 = 0 are each one more than the roots of the equation x 3 − Ax  + Bx − C = 0, where A, B, C, P & Q are constant, then the value of A + B + C is equal to: (a) 18 (b) 19 (c) 20 (d) none 14. The equations x 3 + 5x  + px + q = 0 and x 3 + 7x  + px + r = 0 have two roots in common. If the third root of each equation is represented by x$ and x respectively, then the ordered pair (x$ , x ) is: (b) (1, −1) (c) (−1, 1) (d) (5, 7) (a) (−5, −7) 15. If coefficients of the equation ax  + bx + c = 0, a ≠ 0 are real and roots of the equation are non-real complex and a + c < b, then (a) 4a + c > 2b (b) 4a + c < 2b (c) 4a + c = 2b (d) none of these 16. If λ + λ − 2x  + λ + 2x T 1 for all x ∈ R, then λ belongs to the interval   (a) (−2, 1) (b) hi−2, %i (c) " , 1%



(d) none of these



17. The set of possible values of λ for which x  − λ − 5λ + 5x + 2λ − 3λ − 4 = 0 has roots, whose sum and product are both less than 1, is    (a) "−1, % (b) (1, 4) (c) h1, j (d) "1, % 18. Let conditions C$ and C be defined as follows : C$ : b − 4ac ≥ 0, C : a, −b, c are of the same sign. The roots of ax  + bx + c = 0 are real and positive, if (b) only C is satisfied (c) only C$ is satisfied (d) none of these (a) both C$ and C are satisfied 19. If the roots of the equation x  + 2ax + b = 0 are real and distinct and they differ by at most 2m, then b lies in the interval (a) (a − m , a ) (b) [a − m , a ) (c) (a , a − m ) (d) none of these 20. Consider the following statements: S$ : The equation 2x 3 + 3x + 1 = 0 has irrational roots. S : If a < b < c < d, then the roots of the equation (x – a) (x – c) + 2 (x – b) (x – d) = 0 are real and distinct. S3 : If x  + 3x + 5 = 0 and ax  + bx + c = 0 have a common root and a, b, c ∈ N, then the minimum value of (a + b + c) is 10. S2 : The value of the biquadratic expression x 2 − 8x 3 + 18x  − 8x + 2, when x = 2 + √3, is 1. State, in order, whether S$ , S , S3 , S2 are true or false (a) FTFT (b) TTTF



(c) FFTT



(d) TFTF



21. If the quadratic equations x  + abx + c = 0 and x  + acx + b = 0 have a common root, then the equation containing their other roots is/are: (a) x  + ab + cx − a bc = 0 (b) x  − ab + cx + a bc = 0
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(c) a(b + c)x − b + cx + abc = 0



(d) ab + cx  + b + cx − abc = 0







22. Let roots of the equation bx  + 2ax + a = 0 be α, β and roots of the equation ax  + 2bx + b = 0 ; be . / , , then (a, b ∈ R – {0}, a ≠ b) /  $



.  $



(a) Both the equation will have real roots (c) a + ab − b = 0



(b) Exactly one equation will have real roots (d) 2a + ab − 3b = 0



23. If the quadratic equations ax  + bx + c = 0 (a, b, c ∈ R, a ≠ 0) and x  + 4x + 5 = 0 have a common root, then a, b, c must satisfy the relations: (a) a > b > c (b) a < b < c (c) a = k; b = 4k; c = 5k (k ∈ R, k ≠ 0) (d) b − 4ac is negative 24. If α, β are the real and distinct roots of x  + px + q = 0 and α2 , β2 are the roots of x  − rx + s = 0, then the equation x  − 4qx + 2q − r = 0 has always (a) two real roots (b) two negative roots (c) two positive roots (d) one positive root and one negative root



Subjective Questions CHECK YOUR BASICS Level



1



1. Find all values of the parameter ‘a’ such that the roots α, β of the equation 2x  + 6x + a = 0 satisfy the .



/



inequality / + . < 2.



2. If one root of the equation 4x  + 2x − 1 = 0 be ‘α’, then prove that its second root is 4α3 − 3α.



3. If one root of the equation ax  + bx + c = 0 is equal to nmn power of the other root, show that ac o $/o 



$



+ ao c$/o 



$



+ b = 0.



4. If p, q, r, s ∈ R and pr = 2 (q + s), then show that atleast one of the equations x  + px + q = 0, x  + rx + s = 0 has real roots. 5. If a, b, c are non-zero, unequal rational numbers then prove that the roots of the equation (abc  )x  + 3a cx + b cx − 6a − ab + 2b = 0 are rational.



6. If a, b, c represents sides of a ∆ then prove that equation x  − (a + b + c  )x + a b + b c  + c  a = 0 has imaginary roots. 7. Solve for real values of ‘x’:(i) (5 + 2√6)0



1



3



+ (5 − 2√6)0



1



3



= 10, (ii) x  − 2a|x − a| − 3a = 0, a ≤ 0



0



8. Solve the following equations : (i) 2



0 



+2



Quadratic Equation (IIT)



− 32 = 0, (ii) x (x + 1) (x + 2) (x + 3) = 120, (x ∈ R).



9. If a, b are the roots of x  + px + 1 = 0 and c, d are the roots of x  + qx + 1 = 0. Show that q − p = (a − c)(b − c)(a + d)(b + d).



10. The equations x  − ax + b = 0, x 3 − px  + qx = 0 where b ≠ 0, q ≠ 0 have one common root & the second equation has two equal roots. Prove that 2 (q + b) = ap. 11. If the equations x  + ax + 12 = 0, x  + bx + 15 = 0 & x  + (a + b)x + 36 = 0 have a common positive root, then find a, b and the roots of the equations. 12. If α & β are the two distinct roots of x  + 2(K − 3)x + 9 = 0, then find the values of K such that α, β ∈ (−6, 1). 13. Find all values of a for which atleast one of the roots of the equation x  − (a − 3)x + a = 0 is greater than 2. 14. If x$ is a root of ax  + bx + c = 0, x is a root of − ax  + bx + c = 0 where 0 < x$ < x , show that the equation ax  + 2 bx + 2c = 0 has a root x3 satisfying 0 < x$ < x3 < x .



15. Let α + iβ ; α, β ∈ R, be a root of the equation x 3 + qx + r = 0; q, r ∈ R. Find a real cubic equation, independent of α and β, whose one root is 2α.



16. Obtain real solutions of the simultaneous equations xy + 3y  − 4 + 4y − 7 = 0, 2xy + y  − 2x − 2y + 1 = 0.



Level



2



1. If the roots of the equation [1/(x + p)] + [1/(x + q)] = 1/r are equal in magnitude but opposite in sign, show that p + q = 2r & that the product of the roots is equal to (−1/2)( p + q ).



2. If x  − x cos(A + B) + 1 is a factor of the expression, 2x 2 + 4x 3 sin A sin B − x  (cos 2A + cos 2B) + 4xcosAcosB−2. Then find the other factor.



3. α, β are the roots of the equation K(x  − x) + x + 5 = 0. If K$ & K  are the two values of K for which the roots α, β are connected by the relation (α/β) + (β/α) = 4/5. Find the value of (K$ /K  ) + (K  /K$ ).



4. If the quadratic equations, x  + bx + c = 0 and bx  + cx + 1 = 0 have a common root then prove that either b + c + 1 = 0 or b + c  + 1 = bc + b + c.



5. If the roots of the equation "1 − q + p = 4q.



r1



% x  + p(1 + q)x + q(q − 1) + 



r1 



= 0 are equal then show that



6. If one root of the equation ax  + bx + c = 0 be the square of the other, prove that b3 + a x + ac  = 3abc. 7. Find the range of values of a, such that f(x) = 



01   (  $)0  s  2 01  0  3



is always negative.



8. Let a, b, c be real. If ax  + bx + c = 0 has two real roots α & β, where α < −1 & β > 1 then show that 1 + c/a + |b/a| < 0.



9. Find the least value of



R01  0  $



01  $0  $'



Quadratic Equation (IIT) for all real values of x, using the theory of quadratic equations.



10. Find the least value of (2p + 1)x  + 2(4p − 1)x + 4(2p + 1) for real values of p and x. 11. If α be a root of the equation 4x  + 2x − 1 = 0 then prove that 4α3 − 3α is the other root.



12. If the equations x  + px + q = 0 & x  + pt x + qt = 0 have a common root, show that it must be equal to (pqt − pt q)/(q − qt ) or (q − qt )/(pt − p).



13. If α, β are the roots of ax  + bx + c = 0 & αt , −β are the roots of at x  + bt x + c t = 0, show that α, αt are 



u



the roots of h + u j 



$ 



u







$



x  + x + h + u j = 0. v



v



14. If α, β are the roots of x  − px + 1 = 0 & γ, δ are the roots of x  + qx + 1 = 0, show that (α – γ) (β – γ) (α + δ)(β + δ) = q − p .



15. Show that if p, q, r & s are real numbers & pr = 2(q + s), then at least one of the equations x  + px + q = 0, x  + rx + s = 0 has real roots.



$



16. If a & b are positive numbers, prove that the equation 0 + 0 a/3 & 2a/3 and the other between – 2b/3 & −b/3.



$



 



+0



$



 



= 0 has two real roots, one between



17. If the roots of x  − ax + b = 0 are real & differ by a quantity which is less than c (c > 0), prove that b lies between (1/4) (a − c  ) & (1/4) a .



18. At what values of ‘a’ do all the zeroes of the function, f(x) = (a – 2) x  + 2ax + a + 3 lie on the interval (−2, 1) ? 19. Repeated (Exercise 02 Part 1Resonence Q. No. 3) 20. If p, q, r and s are distinct and different from 2, show that the points with co-ordinates "O



O5 



, 



O4   O 



% , "P 



P5 



, 



P4   P 



% , "Q 



Q5 



, 



Q4   Q 



% and "X 



X5 



, 



X4   X  



% are collinear if pqrs = 5 (p + q + r + s) +



2 (pqr + qrs + rsp + spq). 21. The quadratic equation x  + px + q = 0 where p and q are integers has rational roots. Prove that the roots are all integral. 22. If the quadratic equation x  + bx + ca = 0 & x  + cx + ab = 0 have a common root, prove that the equation containing their other root is x  + ax + bc = 0.



23. If α, β are the roots of x  + px + q = 0 & x o + po x o + qo = 0 where n is an even integer, show that α/β, β/α are the roots of x o + 1 + (x + 1)o = 0.



24. If α, β are the roots of the equation x  − 2x + 3 = 0 obtain the equation whose roots are α3 − 3α + 5α − 2, β3 − β + β + 5.



25. If each pair of the following three equation x  + p$ x + q$ = 0, x  + p x + w = 0 & (p$ + p + p3 ) = 4[p$ p + p p3 + p3 p$ − q$ − q  − q 3 ].



26. Show that the function z = 2x  + 2xy + y  − 2x + 2y + 2 is not smaller than −3.



27. If (1/a) + (1/b) + (1/c) = 1/(a + b + c) & n is odd integer, show that; (1/ao ) + (1/bo ) + (1/c o ) = 1/(ao + bo + c o ).
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28. Find the values of ‘a’ for which −3 < [(x + ax – 2)/( x + x + 1)] < 2 is valid for all real x. V 7



29. Find the minimum value of



V



"0  %  "07  7 %   Z Z V 4 V "0  %  04  4 Z



for x > 0.



Z



O



30. Let f(x) = ax  + bx + c = 0 has an irrational root r. If u = P be any rational number, where a, b, c, p and q $



are integer. Prove that P1 ≤ |f(u)|.



BRAIN GRINDERS 1. Solve the following, where x ∈ R.



(a) (x – 1) |x  − 4x + 3| + 2x  + 3x − 5



(b) 3|x  − 4x + 2| = 5x − 4



(d) |x  + 4x + 3| + 2x + 5 = 0



(e) (x + 3).|x + 2| + |2x + 3| + 1 = 0



(c) for a ≤ 0, determine all real roots of the equation x  − 2a|x − a| − 3a = 0. (f) |(x + 3)|. (x + 1) + |2x + 5| = 0



(g) |x 3 + 1| + x  − x − 2 = 0



(h) 2|0| − |20$ − 1| = 20$ + 1.



2. Let a, b, c, d be distinct real numbers and a and b are the roots of quadratic equation x  − 2cx − 5d = 0. If c and d are the roots of the quadratic equation x  − 2ax − 5b = 0 then find the numerical value of a + b + c



+ d. 3. Find the true set of values of p for which the equation p . 2v|X



1



0



+ p . 2 v|X



1



0



− 2 = 0 has real roots.



4. Prove that the minimum value of [(a + x) (b + x)]/(c + x), x < − c is (√a − c + √b − c) .



5. If x$ , x be the roots of the equation x  − 3x + A = 0 & x3 , x2 be those of the equation x  − 12x + B = 0 & x$ , x , x3 , x2 are in GP. Find A & B.



6. If ax  + 2bx + c = 0 & a$ x  + 2b$ x + c$ = 0 have a common root & a/a$ , b/b$ , c/c$ are in AP, show that a$ , b$ & c$ are in GP.



7. If by eliminating x between the equation x  + ax + b = 0 & xy + l(x + y) + m = 0, a quadratic in y is formed whose roots are the same as those of the original quadratic in x. Then prove either a = 2l & b = m or b + m = al. 01  0 v|X .  $



8. If x be real, prove that 01



 0 v|X /  $



lies between



� 1 € X~o1 1



X~o1



and



9. Solve the equations, ax  + bxy + cy  = bx  + cxy + ay  = d.



� 1 € v|X1 1



v|X1



.



10. Find the values of K so that the quadratic equation x  + 2(K – 1)x + K + 5 = 0 has atleast one positive root. 11. Find the values of ‘b’ for which the equation 2 log V (bx + 28) = −log  (12 − 4x − x  ) has only one 16



solution. 12. Find all the values of the parameter ‘a’ for which both roots of the quadratic equation x  − ax + 2 = 0 belong to the interval (0, 3).



Quadratic Equation (IIT) 13. Find all the values of the parameter c for which the inequality has at least one solution 1 + log  "2x  + 2x+72>log2(cx2+c). 14. Find the values of K for which the equation x 2 + (1 − 2K)x  + K  − 1 = 0; (a) has no real solution, (b) has one real solution 15. Find the values of p for which the equation 1 + p sin x = p − sin x has a solution.



16. Solve the equation 9|0 



|



− 4. 3 |0 



|



− a = 0 for every real number a.



$



17. Find the integral values of x & y satisfying the system of inequalities ; y − |x  − 2x| + " % > 0 & � + 



|x − 1| < 2.



18. Find all numbers p for each of which the least value of the quadratic trinomial 4x  − 4px + p − 2p + 2 on the interval 0 < x < 2 is equal to 3. 19. If the coefficients of the quadratic equation ax  + bx + c = 0 are odd integers then prove that the roots of the equation cannot be rational number. 20. The equation x o + px  + qx + r = 0, where n > 5 & r ≠ 0 has roots α$ , α , α3 , … … … , αo . Denoting ∑o~…$ α„~ by S„ . (i) Calculating S & deduce that the roots cannot all be real. (ii) Prove that So + pS + qS$ + nr = 0 & hence find the value of So .



Exercise – 03 Solve the inequality. Where ever base is not given take it as 10. 1. (log  x)2 − Ylog V 1



V



06







^ − 20 log  x + 148 < 0. 2



2. x †‡ˆ Z . log x < 1.



3. (log 100 x) + (log 10 x) + log x ≤ 14.



4. log$/ (x + 1) > log  (2 − x). 5. log 0 2. log 0 2. log  4x > 1.



6. log$/ (2x  + 5x + 1) < 0. 7. log$/ x + log 3 x > 1. 8. log 01 (2 + x) < 1. 20  



9. log 0 R



 0



10. (log |0  11. log 3



R|



< −1. 2). log  (x  − x − 2) > 1.



‰01  20‰  3 01  |0  |



≥ 0.



12. log [(0R)/3] [log  {(x − 1)/(2 + x)}] > 0.



Quadratic Equation (IIT) 13. Find out the values of ‘a’ for which any solution of the inequality, the inequality, x  + (5 – 2a) x < 10a.



14. Solve the inequality log Œ|�



Z 1 "1 %



Œ|�4 (01  30  ') Œ|�4 (30  )



< 1 is also a solution of



(x  − 10x + 22) > 0.



15. Find the set of values of ‘y’ for which the inequality, 2 log F. y  − 3 + 2x log F. y  − x  > 0 is valid for atleast one real value of ‘x’.
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Objective Questions CHECK YOUR BASICS 1. The maximum value of the sum of the A.P. 50, 48, 46, 44, ………… is (a) 325 (b) 648 (c) 650



(d) 652 



2. Let T be the r  terms of A.P. for r = 1, 2, 3, ……….. . If for some positive integers m, n we have T = & T = (a)







 











, then T equals











(b)  + 



(c) 1



(d) 0



3. The interior angles of a convex polygon are in AP. The smallest angle is 120 & the common difference is 5 . Find the number of sides of the polygon (a) 9 (b) 16 (c) 12 (d) none of these 4. The first term of an infinitely decreasing G.P. is unity and its sum is S. The sum of the square of the terms of the progression is (a)







  







(b) 



 



(c) 







(d) S 



 



5. A particle begins at the origin and moves successively in the following manner: 1 unit to the right, ½ unit up, ¼ unit to the right, 1/8 unit down, 1/16 unit to the right etc. The length of each move is half the length of the previous move and movement continues in the ‘zigzag’ manner indefinitely. The co-ordinates of the point to which the ‘zigzag’ converges is(a) (4/3, 2/3) (b)(4/3, 2/5) (c) (3/2, 2/3) (d) (2, 2/5)  6. Let a be the n term of a G.P. of positive. Let ∑  a  = α & ∑  a   the common ratio of the G.P. is



(a)



 



(b)











(c)







 



= β such that α ≠ β. Then (d)











7. If p, q, r in harmonic progression and p & r be different having same sign then the roots of the equation px  + qx + r = 0 are (a) real and equal (b) real and distinct (c) irrational (d) imaginary 8. If x > 1, y > 1, z > 1 are in G.P., then  (a) A.P.



(b) H.P.







$ ℓ &



,







$ ℓ (



9. If ln(a + c), ln(c – a), ln(a – 2b + c) are in A.P., then (a) a, b, c are in A.P. (b) a , b , c  are in A.P.



,







$ ℓ )



are in



(c) G.P.



(c) a, b, c are in G.P.



(d) none of above



(d) a, b, c are in H.P.



10. If the (m + 1) , (n + 1) & (r + 1) terms of an AP are in GP & m, n, r are in HP, then the ratio of the common difference to the first term of the AP is    (a) (b) (c) − (d) none of these



11. The sum of roots of the equation ax  + bx + c = 0 is equal to the sum of square of their reciprocals. Then bc  , ca and ab are in (a) AP (b) GP (c) HP (d) none of these 12. The quadratic equation whose roots are the A.M and H.M. between the roots of the equation 2x  − 3x + 5 = 0 is



Sequence and Series (IIT) (a) 4x  − 25x + 10 = 0



(b) 12x  − 49x + 30 = 0



(c) 14x  − 12x + 35 = 0



(d) 2x  + 3x + 5 = 0



13. If the sum of the first n natural numbers is 1/5 times the sum of the their squares, then the value of n is (a) 5 (b) 6 (c) 7 (d) 8 14. Suppose p is the first of n(n > 1) AM’s between two positive numbers a and b, then value of p is 5 $ 6 5  6 6 $ 5 6  5 (a) $  (b) $  (c) $  (d) $  



15. If + 5











+ +



5  6



7







7  6



(a) a, b, c are in G.P.



= 0 and a, b, c are not in A.P., then 6



16. The sum to n terms of the series (a) 



8 



$ 















8



+



 < 



(b) 



$ 



9



 $ 



@>



+



(c) a, , c are in H.P. :



 $  $ 8







6 



(b) a, , c are in A.P.











(d) a, 2b, c are in H.P.



+ … … … is



(c) 



= 



 



$ 



17. If > + > + 8> + … … … … + to ∞ = = , then > + 8> + 9> + … … + to ∞ is equal to (a)



@>



=



(b)



@>



A9



(c)



B=@> =



18. If ∑ DC∑D rE = an8 + bn + cn, then find the value of a + b + c (a) 1 (b) 0 (c) 2 97



(d) 



$ 



(d) none of these



(d) 3



86



5



19. If a, b, c are positive numbers in G.P. and log I 5 J , log I 97 J and log I86J are in A.P., then a, b, c forms the sides of a triangle which is (a) equilateral (b) right angled (c) isosceles (d) none of these 20. If sum of n terms of a sequence is given by S = 3n − 5n + 7 & t  represents its r  term, then (b) t  = 7 (c) t = 34 (d) t B = 40 (a) t : = 34 



21. If 10 harmonic means H , H , H8 , … … … … . H are inserted between 7 and − 8 , then (a) H = −7



8







(b) H = 



(c) H = − :



22. If t be the n term of the series 1 + 3 + 7 + 15 + ……………, then (a) t 9 + 1 = 32 (b) t : = 2: + 1 (c) t = 2 − 1



23. Indicate the correct alternative(s), for 0 < ϕ <  ∑Q ϕ sin ϕ, then  cos (a) xyz = xz + y (b) xyz = xy + z



@ 



:



(d) H = − = (d) t = 29 + 1



  , if x = ∑Q ϕ , y = ∑Q ϕ and z =  cos  sin



(c) xyz = x + y + z



(d) xyz = yz + x



TEST YOUR SKILLS Level



1



1. Consider an A.P. with first term ‘a’ and the common difference d. Let SS denote the sum of the first K  terms. Let TU is independent of x, then (a) a = d/2



U



(b) a = d



(c) a = 2d



(d) none of these



2. Let α, β, γ be the roots of the equation x 8 + 3ax  + 3bx + c = 0. If α, β, γ are in H.P. then β is equal to



Sequence and Series (IIT) (a) – c / b



(b) c / b



(c) – a



(d) a



= 



3. ∑Q (2r − 1) IJ is equal to (a) 45 (b) 65 (c) sum of first nine natural numbers



(d) sum of first ten natural numbers



4. For the A.P. given by a , a , … … , a , … … …, with non-zero common difference, the equations satisfied are (a) a + 2a + a8 = 0 (b) a − 2a + a8 = 0 (c) a + 3a − 3a8 − aA = 0 (d) a − 4a + 6a8 − 4aA + a9 = 0



5. If a, a , a , … … , a, b are in A.P. and a, g , g  , … … , g , b are in G.P. and h is the H.M. between a and b, 5 $ 5 $ ……….$ 5XY 5 $ 5[ $ …….$ 5\ 5 $ 5^ then X +  + ……+ ] is (a)



ZX ZXY



 



(b)



Z Z\ 9



Z] Z^







(c)



8



9







(d) 



6. The sum of the first n terms of the series 1 + 2. 2 + 3 + 2. 4 + 5 + 2. 6 + … … … is n is even. When n is odd, the sum is (a)



 ( $ ) 



(b)



( $ ) ( $ ) 



(c)



( $ ) 



( $ )



(d)







, when



 ( $ ) 



7. If (1 + 3 + 5 + …… + a) + (1 + 3 + 5 + …… + b) = (1 + 3 + 5 + ……. + c), where each set of parentheses contains the sum of consecutive odd integers as shown such that (i) a + b + c = 21, (ii) a > 6. If G = max {a, b, c} and L = Min {a, b, c}, then (a) G – L = 4 (b) b – a = 2 (c) G – L = 7 (d) a – b = 2 8. If a, b and c are distinct positive real numbers and a + b + c  = 1, then ab + bc + ca is (a) equal to 1 (b) less than 1 (c) greater than 1 (d) any real number 9. Let p, q, r ∈ R$ and 27 pqr ≥ (p + q + r)8 and 3p + 4q + 5r = 12 then p8 + qA + r 9 is equal to (a) 2 (b) 6 (c) 3 (d) none of these 10. The sum of the first 100 terms common to the series 17, 21, 25, ……… and 16, 21, 26, …….. is (a) 101100 (b) 111000 (c) 110010 (d) 100101 







8



11. If a, b, c are positive such that ab c 8 = 64 then least value of I5 + 6 + 7J is (a) 6 (b) 2 (c) 3



(d) 32



12. If a , a , … … … … , a ∈ R$ and a , a , … … … a = 1 then the least value of (1 + a + a )(1 + a + a ).….(1 +a + a ) is (a) 3 (b) n3 (c) 38 (d) data inadequate



13. Let a , a , a8 , … … … and b , b , b8 , … … … be arithmetic progression such that a = 25, b = 75 and a + b = 100, then (a) The common difference in progression ‘ab ’ is equal but opposite in sign to the common difference in progression ‘bc ’. (b) a + b = 100 for any n. (c) (a + b), (a + b ), (a8 + b8 ), …… are in A.P. A (d) ∑ (a  + b ) = 10 14. If the AM of two positive numbers be three times their geometric mean then the ratio of the numbers is (a) 3 ± 2√2 (b) √2 ± 1 (c) 17 + 12√2 (d) (3 − 2√2)



Sequence and Series (IIT) 15. If first and (2n − 1) terms of an A.P., G.P. and H.P. are equal and their n terms are a, b, c respectively, then (a) a + c = 2b (b) a ≥ b ≥ c (c) a + c = b (d) b = ac 16. Let a, x, b, be in A.P. ; a, y, b be in G.P. and a, z, b be in H.P. If x = y + 2 and a = 5z then =  (a) y  = xz (b) x > y > z (c) a = 9, b = 1 (d) a = , b = A



A



17. The p term Tg of H.P. is q(q + p) and q term Th is p(p + q) when p > 1, q > 1, then (a) Tg $ h = pq (b) Tgh = p + q (c) Tg $ h > Tgh (d) Tgh > Tg $ 18. a, b, c are three distinct real numbers, which are in G.P. and a + b + c = xb, then (b) – 1 < x < 2 (c) 2 < x < 3 (a) x < − 1



h



(d) x > 3



19. Let a , a , … … … , a be in A.P. & h , h , … … … h be in H.P. . If a = h = 2 & a = h = 3 then aA h: is (a) 2 (b) 3 (c) 5 (d) 6



Level



2 











1. If xb > 0, i = 1, 2, …….., 50 and x + x + … … + x9 = 50, then the minimum value of + + … + & & & equals to (a) 50



(b) (50)



X







(c) (50)8



(d) (50)A



(c) nh



(d) 



]Y



2. If a, a , a , a8 , … … , a , b are in A.P. and b, g , g  , g 8 , … … , g  , b are in G.P. and h is the harmonic mean 5 $ 5 5 $ 5 5 $ 5 and b, then XZ Z k + Z Z k l X + … + kZ Z k m X , is equal to (a)



X



 



k







k l X



(b) 2nh



k



km X







3. One side of an equilateral triangle is 24 cm. The mid-points of its are joined to form another triangle whose mid-points are in turn joined to form still another triangle. This process continuously indefinitely. Then the sum of the perimeters of all the triangles is (a) 144 cm (b) 212 cm (c) 288 cm (d) none of these 4. If the sum of n terms of a G.P. (with common ratio r) beginning with the p term is k times the sum of equal number of terms of the same series beginning with the q terms, then the value of k is (a) r g/h (b) r h/g (c) r g  h (d) r g $ h 5. If P, Q be the A.M., G.M. respectively between any two rational numbers a and b, then P – Q is equal to (a)



5  6 5



(b)



5$ 6



56



(c) 5







$ 6



(d) I



√5  √6 √



J







6. In a G.P. of positive terms, any term is equal to the sum of the next two terms. The common ratio of G.P. is (a) 2 cos 18 (b) sin 18 (c) cos 18 (d) 2 sin 18 











@















7. If  +  + 8 + … … … upto ∞ = < , then  + 8 + 9 + … … … = (a) π /12 (b) π /24 (c) π /8



(d) none of these



8. If a , a , … … a are in A.P. with common difference d ≠ 0, then the sum of the series (sin d) [cosec a cosec a + cosec a cosec a8 + ….. + cosec a   cosec a ] (a) sec a − sec a (b) cosec a − cosec a (c) cot a − cot a (d) tan a − tan a 



Sequence and Series (IIT) 9. Sum of the series S = 1 − 2 + 3 − 4 + … … − 2002 + 2003 is (a) 2007006 (b) 1005004 (c) 2000506 











8



9



(d) none of these



  



10. If H = 1 + + + … … … + , then value of 1 + + + … … … +  8  8 (a) 2n − H (b) 2n + H (c) H − 2n







is



(d) H + n



11. If S , S , S8 are the sums of first n natural numbers, their squares, their cubes respectively, then is equal to (a) 1



(b) 3



(c) 9



[ ( $ BX ) 



(d) 10



12. Consider the following statements : S: Equal numbers are always in A.P., G.P., and H.P.,  5



 6



 7



S : If x > 1 and I&J , I&J , I&J are in G.P., then a, b, c are in A.P., 6 6



6



S8 : If a, b, c be in H.P., then q −  ,  , c −  will be in A.P., SA : If G and G are two geometric means and A is the arithmetic mean inserted between two positive s



s



numbers, then the value of sX + s is 2A. 



X



State, in order, whether S , S , S8 , SA are true or false (a) FTFT (b) TTTT



(c) FFFF



(d) TFTF



13. The sides of a right triangle form a G.P. The tangent of the smallest angle is (a)



√9 $  



(b)



√9   



(c)







√9 $ 



(d)







√9  



14. If b , b , b8 (b > 0) are three successive terms of a G.P. with common ratio r, the value of r for which the inequality b8 > 4b − 3b holds is given by (a) r > 3 (b) 0 < r < 1 (c) r = 3.5 (d) r = 5.2



Sequence and Series (IIT)



Subjective Questions CHECK YOUR BASICS



1



Level



1. Find the sum in the n group of sequence:



(i) (1), (2, 3); (4, 5, 6, 7); (8, 9, …….., 15); ….., (ii) (1), (2, 3, 4), (5, 6, 7, 8, 9), …………



2. Show that √2, √3, √5 cannot be the terms of a single A.P.



3. If the sum of the first m terms of an A.P. is equal to the sum of either the next n terms or the next p terms, 















then prove that (m + n) I − gJ = (m + p) I − J. 4. Find the sum of the series



9



8



99



999



9999



+ (8) + (8)[ + (8)> + … … … upto ∞.



5. If 0 < x < π and the expression exp {(1 + |cos x| + cos x + |cos8 x| + cosA x + ….. upto ∞) log u 4} satisfies the quadratic equation y  − 20y + 64 = 0, then find the value of x.



6. In a circle of radius R a square is inscribed, then a circle is inscribed in the square, a new square in the circle and so on for n times. Find the limit of the sum of areas of all the circles and the limit of the sum of areas of all the squares as n → ∞.



7. Given that α, γ are roots of the equation Ax  − 4x + 1 = 0 and β, δ the roots of the equation Bx  − 6x + 1 = 0, find values of A and B, such that α, β, γ & δ are in H.P. 5 $ 6uz



8. (i) If 5 (ii) If







6uz 



6 $ 7uz



=6



√6 $ √7



,







7uz







√7 $ √5



7 $ {uz



=7 ,



 {uz 



√5 $ √6



, then show that a, b, c, d are in G.P. are in A.P., then show that 95& $  , 96& $ , 97& $ , x ≠ 0 are in G.P.



9. If a, b, c are positive real numbers, then prove that b c  + c  a + a b ≥ abc (a + b + c).



10. If a, b, c are positive real numbers and sides of the triangle, then prove that (a + b + c)8 ≥ 27 (a + b − c)(c + a − b)(b + c − a).







 







11. Sum the following series to n terms. (i) ∑  r (r + 1)(r + 2)(r + 3). (ii)  . .8 +  .8 .A + … + ( $)( $) 12. Sum of the following series: (i) 1 − (ii) 



 9







8



A



9



− 9] + … … ∞.



$  $ >



+







$  $ >



+



8



$ 8 $ 8>



+ ……… ∞.



13. The sum of the first ten terms of an A.P. is 155 & the sum of first two terms of a G.P. is 9. The first term of the AP is equal to the common ratio of the GP & the first term of the GP is equal to the common difference of the AP. Find the two progressions.



Sequence and Series (IIT) 14. Let a , a , … … … …., be positive real numbers in geometric progression. For each n, let A , G , H 



respectively the arithmetic mean, geometric mean & harmonic mean of a , a , … … a . Find an expression



for the geometric mean of G , G , … … , G in terms of A , A , … … , A , H , H , … … , H .



15. Let a, b be positive real numbers. If a, A , A , b are in arithmetic progression, a G , G , b are geometric progression and a, H , H , b are in harmonic progression, show that



Level



sX s



|X |



=



}X $ }



|X $ |



=



(5 $ 6)(5 $ 6) =56



.



2



1. If the 10th term of an HP is 21 & 21st term of the same HP is 10, then find the 210th term. log x + log x/ + log x/A + … … = y



2. Solve the following equation for x & y, ~ 



$ 8 $ 9 $ ………..$ ((  







− : �Z



A $ : $  $ ……… $ (8( $ )



XY



&



€.



3. There are n AM’s between 1 & 31 such that 7th mean : (n − 1) mean = 5 : 9, then find the value of n. 4. Find the sum of series 7 + 77 + 777 + ………. To n terms.



����� as a rational number using concept of infinite geometric series. 5. Express the recurring decimal 0.1576 6. Find the sum of the n terms of the sequence 







$  $ >



+







$  $ >



+



8



$ 8 $ 8>



+ ……… .



7. The first term of an arithmetic progression is 1 and the sum of the first nine terms equal to 369. The first and the ninth term of a geometric progression coincide with the first and the ninth term of the arithmetic progression. Find the seventh term of the geometric progression.



h  



8. If the p, q & r  terms of an AP are in GP. Show that the common ratio of the GP is g



 h



.



9. If one AM ‘a’ & two GM’s p & q be inserted between any two given number then show that p8 + q8 = 2apq.



10. The sum of n terms of two arithmetic series are in the ratio of (7n + 1) : (4n + 27). Find the ratio of their n term.



ƒ 



11. If S be the sum, P the product & R the sum of the reciprocals of a GP, find the value of P  I  J . 12. The first and last terms of an A.P. are a and b. There are altogether (2n + 1) terms. A new series is formed by multiplying each of the first 2n terms by the next term. Show that the sum of the new series is „A   … „5 $ 6 … $ „A  $ …56 < 



.



13. In an AP of which ‘a’ is the 1st term, if the sum of the 1st p terms is equal to zero, show that the sum of the next q terms is – a (p + q)q‡(p − 1).



14. The interior angles of a polygon are in AP. The smallest angles is 120 & the common difference is 5 . Find the number of sides of the polygon.



15. An AP & an HP have the same first term, the same last term & the same number of terms ; prove that the product of the r  term from the beginning in one series & the r  term from the end in the other is independent of r.



Sequence and Series (IIT) 16. Find three numbers a, b, c between 2 & 18 such that ; (i) their sum is 25, (ii) the numbers 2, a, b are consecutive terms of an AP &, (iii) the numbers b, c, 18 are consecutive terms of a GP.



17. Given that a& = b ( = c ) = dˆ & the a, b, c, d are in GP, show that x, y, z, u are in HP.



18. In a set of four numbers, the first three are in GP & the last three are in AP, with common difference 6. If the first number is the same as the fourth find the four numbers.



 







 8



19. Find the sum of the first n terms of the sequence : 1 + 2 I1 + J + 3 I1 + J + 4 I1 + J + …….. . 











20. Find the nth term and the sum to n terms of the sequence : (i) 1 + 5 + 13 + 29 + 61 + ……., (ii) 6 + 13 + 22 + 33 + ……….. . 21. The AM of two numbers exceeds their GM by 15 & HM by 27. Find the numbers. 22. The harmonic mean of two numbers is 4. The arithmetic mean A & the geometric man G satisfy the relation 2A + G = 27. Find the two numbers.



23. Sum of the following series to n terms and to infinity: 











(i)  .A .: + A .: . + : . .8 + …..



(ii) ∑  r(r + 1)(r + 2)(r + 3)



(iii) ∑  A 



.8







 



 .8 .9



(iv) A + A.< + A .< .B + ….. .



24. Find the value of the sum:



(a) ∑  ∑ D δD 2 3D where δD is zero if r ≠ s & δD is one if r = s.,



(b) ∑ b ∑bc ∑‰ 1. c



   25. For or 0 < ϕ < π/2, if : x = ∑Q ϕ , y = ∑Q ϕ, z = ∑Q ϕ sin ϕ then : Prove that  cos  sin  cos



(i) xyz = xy + z, (ii) xyz = x + y + z.



LinkedLinked-Comprehensive Type Passage 1 Suppose p is the first of (n > 1) AM’s between two positive numbers a and b; q the first of n HM’s between the same two numbers. On the basis of above information, answer the following questions: 1. The value of p is 5$6 56 6$5 (a) $ (b) $ (c) $ 2. The value of q is 56 ( $) (a) 6$5 g



3. The value of I − 1J is h (a)



Š ( )



5 − 6



6 ‹ 5







(b)



56 ( $) (5$6 )



(c)



(b)



56 ( ) 6$5 



Š ( )



5 + 6



6 ‹ 5







(d)



65



(d)



56 ( )



$



5$6 



Sequence and Series (IIT) (c)



Š ( $)



5 − 6



6 ‹ 5







(d)



4. If p = 8 and n = 3, then (a) q lies between 8 and 32 (c) q does not lies between 8 and 32 5. Final conclusion is



$



(a) q lies between p and I J p



(c) q does not lies between p and I



Š ( $)



5 + 6



6 ‹ 5







(b) q lies between 8 and 16 (d) q does not lies between 8 and 16 $ 



(b) q lies between p and I J p



$ 



$



Jp 



(d) q does not lies between p and I J p



Passage 2 If A, G and H are respectively arithmetic, geometric and harmonic means between a and b both Œ$� ŽŒ� being unequal and positive, then A = ⇒ a + b = 2A, G = √Œ� ⇒ �Ž and H = ⇒ Ž



�Ž = AH



Œ$�



From above discussion we can say that a, b are the roots of the equation x2 – 2A x + G = 0. Now, quadratic equation x2 – Px + Q = 0 and quadratic equation a (b - c)x2 + b (c – a)x + c (a - b) = 0 have a 57 root common and satisfy the relation b = , where a, b, c are real numbers. (5$7)



On the basis of above information, answer the following questions : 5(67) 1. The value of is (a) – 2



6(75)



(b) 2



(c) – 1/2



(d) 1/2



2. The value of [P] is (where [.] denotes the integer function) (a) – 2 (b) – 1 (c) 2



(d) 1



3. The value of [2P – Q] is (where [.] denotes the greatest integer function) (a) 2 (b) 3 (c) 5



(d) 6



A



4. If the geometric and harmonic means of two numbers are 16 and 12 , then the ratio of one numbers to 9 the other is (a) 1 : 4 (b) 2 : 3 (c) 1 : 2 (d) 2 : 1 5. The sum of the AM and GM of two positive numbers is equal to the difference between the numbers. The numbers are in the ratio (a) 1 : 3 (b) 1 : 6 (c) 9 : 1 (d) 1 : 12 6. The ratio of the AM, GM and HM of the roots of the given quadratic equation is (a) 1 : 2 : 3 (b) 1 : 1 : 2 (c) 2 : 2 : 3 (d) 1 : 1 : 1



Passage 3 If a sequence or series is not a direct form of an AP, GP, etc. Then its nth term can not be determined. In such cases, we use the following steps to find the nth term (‘’ ) of the given sequence. Step – I : Find the difference between the successive term of the given sequence. If these difference are in AP, then take T = an2 + bn + c, where a, b, c are constants. Step – II : If the successive difference finding in step I are in GP with common ratio r, then take T = a + bn + cr , where a, b, c are constants.



Sequence and Series (IIT) Step – III : If the second successive difference (Differences of the differences) in step I are in AP, then take T = an3 + bn2 + cn + d, where a, b, c are constants. Step – IV : If the second successive differences (Differences of the differences) in step I are in GP, then take T = an2 + bn + c + dr , where a, b, c, d are constants. Now let sequences: A : 1, 6, 18, 40, 75, 126, ……



B : 1, 1, 6, 26, 91, 291, ………



C : ln 2 ln 4, ln 132, ln 1024, …...



On the basis of above information, answer the following questions : 1. Second successive differences of the sequence A and B are : (a) Both AP (b) Both GP (c) AP and GP respectively



(d) GP & AP respectively



2. If the nth term (T ) of the sequence A is an3 + bn2 + cn + d, then 6a + 2b – d is (a) ln 2 (b) 2 (c) ln 8 (d) 4 3. The format of nth term (T ) of the sequence C is (a) an2 + bn + c (b) an3 + bn2 + cn + d (c) an + b + cr 



(d) an2 + bn + c + dr 



4. (a) (b) (c) (d)



The correct statement for sequence B is second successive differences makes AP with common difference 3 second successive differences makes AP with common difference ln 4 second successive differences makes a GP with common ratio 3 second successive differences makes a GP with common ratio 4



5. (a) (b) (c) (d)



The correct statement for sequence C is First successive differences from a AP with common difference ln 4 First successive differences from a AP with common ratio ln 4 Second successive differences from an AP with common difference ln 2 Second successive differences from a GP with common ratio 2



Passage 4



The sum of the squares of three distinct real numbers which are in strictly increasing GP is “ Ž . If their sum is ” S. On the basis of above information, answer the following questions:



1. α lies in    (a) I8 , 1J (b) (1, 2) (c) I8 , 3J (d) I8 , 1J ∪ (1, 3) 2. If α = 2, then the value of [r] is (where [.] denotes the greatest integer function and r is common ratio of GP) (a) 0 (b) 1 (c) 2 (d) 3 3. If r = 2, then the value of (α ) is (where (.) denotes the least integer function and r is common ratio of GP) (a) 0 (b) 1 (c) 2 (d) 3 4. If S = 10√3, then the greatest value of the middle term is (a) 5 (b) 5√3 (c) 10



(d) 10√3



5. If we drop the condition that the GP is strictly increasing and take r2 = 1, (where r is common ratio of GP) then the value of α is (a) 0 (b) ± 1 (c) ± 2 (d) ± √3



Sequence and Series (IIT) Passage 5



We are giving the concept of arithmetic mean of mth power. Let a, b > 0 and a ≠ b and let m be a real number. Then



I



Œ$� – Ž



Œ– $�– Ž



>I



Œ$� – Ž



J , if m ∈ R~ ~ [0, 1]. However if m ∈ (0, 1), then



J , Obviously if m ∈ {0, 1}, then



Œ– $�– Ž



=I



Œ$� – Ž



J



Œ– $�– Ž







On the basis of above information , answer the following questions : 1. If a, b be positive and a + b = 1 (a ≠ b) and if A = √a + √b then the correct statement is (a) A > 2/8



(b) A =



/[ 8



[



[



(c) A < 2/8



(d) A = 2/8



2. If x, y be positive real numbers such that x2 + y2 = 8, then the maximum value of x + y is (a) 2 (b) 4 (c) 6 (d) 8 3. If a, b, c are positive real numbers but not all equal such that a + b + c = 1, then best option of values 6 $7 6$7 8



+



(a) I , ∞J



7 $5 7$5



+



5 $6 5$6



lie between (b) (1, ∞)



(c) (0, ∞)



(d) none of these



 



 



4. If a and b are positive (a ≠ b) and a + b = 1 and if A = Ia + 5J + Ib + 6J , then the correct statement is 9 9 (a) A > 8 (b) a < 8 (c) A >  (d) A <  5k $7k



5. If a, b, c be positive and in Harmonic progression and if λ = k , ∀ n ∈ (0, 1), then the correct 6 statement is (b) λ > 2 (c) λ = 2 (d) none of these (a) λ < 2



Passage 6



We are giving the concept of arithmetic mean of m th power. Let Œš , ŒŽ , Œ› , ….., Œ’ be n positive real numbers (not all equal) and let m be real number. Then



I I



Œš $ŒŽ $ Œ› $ …..$ Œ’



–



J ; if m ∈ R ~ [0, 1]. However if m ∈ (0, 1), then



’ Œš $ŒŽ $ Œ› $ …..$ Œ’ – ’



– – – Œ– š $ŒŽ $Œ› $⋯$Œ’



J . Obviously if



m ∈ {0, 1}, then



’



>



– – – Œ– š $ŒŽ $Œ› $⋯$Œ’



– – – Œ– š $ŒŽ $Œ› $⋯$Œ’



’



=I



’ Œš $ŒŽ $ Œ› $ …..$ Œ’ –







J .



’



On the basis of above information, answer the following questions : 1. If sum of the mth powers of first n odd numbers is λ, ∀ m > 1 then (a) λ < n (b) λ > n (c) λ < n$ 2. If a, b, c be positive real numbers, then the possible best option of values 8 (a) (1, ∞) (b) (0, ∞) (c) �€ , ∞J€ 



3. If x > 0, y > 0, z > 0 and x + y + z = 1, then the minimum value of (a)



=



9



B



(b) 9



8



(c) 9



&



5



6$7 (



6



(d) λ > n$ 7



+ 7$5 + 5$6 lie between )



(d) [2, ∞)



+ + is & ( )







(d) 9



4. If a , a , a8 , ….., a are all positive such that a + a + a8 + ……. + a = A and if greatest and least values of (a + a + a8 + … . . + a ) are G and L respectively, then



Sequence and Series (IIT) (a) G – L = 2A



(b) G – L = n A



(c) G – L = (n – 1)A



(d) G – L = (n – 2) A



5. If a, b, c, d be positive and not all equal to one another such that a + b + c + d = 4/3, then the minimum value of











I6$7${J + I7${$5J +



(a) 2











I{$5$6J + I5$6$7J is



(b) 4



(c) 6



(d)



Passage 7



If Œž > 0, i = 1, 2, 3, …… , n and –š , –Ž , –› ….. , –’ be positive rational numbers, then I



–š Œš $–Ž ŒŽ $ …. $–’ Œ’ –š $–Ž $ ……$ –’



J ≥ „Œš š ŒŽ Ž … … Œ’ ’ … –



mean theorem where Ÿ∗ =



�∗ = „Œš š ŒŽ Ž … … –



–



–



–



š/(–š $–Ž $ …. $–’ )



–š Œš $–Ž ŒŽ $ …. $–’ Œ’



–š $–Ž $ ……$ –’ –’ š/(–š $–Ž $ …. $–’ ) Œ’ … = Weighted



≥



(–š $–Ž $ …. $–’ ) –š –Ž – $ $ …….$ ’ Œ’ Œš ŒŽ



is called weighted



= Weighted arithmetic mean.



geometric mean. And ¡ ∗ =



(–š $–Ž $ …. $–’ ) –š –Ž – $ $ …….$ ’ Œš ŒŽ Œ’



= Weighted harmonic mean. ie., Ÿ∗ ≥ �∗ ≥ ¡ ∗ . Now, let a + b + c = 5 (a, b, c > 0) and x2y3 = 6(x > 0,y > 0)



On the basis of above information, answer the following questions : 1. The greatest value of ab3c is (a) 3 (b) 9 2. Which statement is correct    (a) 9 ≥ X [ X (b) 9 ≥ X



(c) 27











(c) 9 ≥ X



\ X ¢ £ ¤



$ $



¢ £ ¤



$ $



3. The least value of 3x + 4y is (a) 5 (b) 7



&$8( 9



≥ (6)/9 ≥



(a)



[



$



8&$A(



(d)



&$8(



U z



9& (



√8



{X { {[



§



{X



¨



©



+ { + { = 1 is 



8√8



[



(c)







^ X ¢ £ ¤



$ $



(d) 17



&$8(



(b)







(d) 9 ≥ X



\ X ¢ £ ¤



(b)



5. The maximum value of λ, μ, ν when {X { {[







$ $



(c) 10



4. Which statement is correct &$8( 9 (a) 9 ≥ (6)/9 ≥ [  (c)



(d) 81



9& (



9



≥ (6)/9 ≥ 8&$(



9



&$8(



≥ (6)/9 ≥



{X { {[ 8



9& (



(d)



{X { {[ √8



Matrix Match Questions 1. Observe the following columns : Column I (A) If a, b, c are non-zero real numbers such that 3 (a + b + c  + 1) = 2 x (a + b + c + ab + bc + ca), then a, b, c are in



Column II (P)



AP



(Q)



GP



Sequence and Series (IIT) (B) (C)



If the square of difference of three numbers be in AP, then their differences are in If a – b, ax – by, ax2 – by2 (a, b ≠ 0) are in GP, then x, y, are in



(R) (S)



5&6(



HP Equal



56



2. Observe the following columns : Column I (A) If a, b, c, d are in AP, then (B) If a, b, c, d are in GP, then (C) If a, b, c, d are in HP, then



Column II (P)



a+d>b+c



(Q)



ad > bc



(R)







(S)



bc > ad



(T)



c  d + a b > 2(b d + a c  0 a d )



5















+{>6+7



3. Observe the following columns : Column I (A) Three numbers a, b, c between 2 and 18 such that (i) a + b + c = 25 (ii) 2, a, b are consecutive terms of an AP. (iii) b, c, 18 are consecutive terms of a GP. If G = Max {a, b, c} and L = Min {a, b, c} then (B)



(C)



Three numbers a, b, c are in GP such that (i) a + b + c = 70 (ii) 4a, 5b, 4c are in AP. If G = Max {a, b, c} and L = Min (a, b, c), then If (1 + 3 + 5 + …… + a) + (1 + 3 + 5 + …….. + b) = (1 + 3 + 5 + ….. + c), where each set of parentheses contain the sum of consecutive odd integers as shown such that



Column II (P)



G–L=4



(Q)



�ª« = 4 Where [.] denotes the greatest integer function



(R)



G–L=7



(S)



IªJ = 3 Where (.) denotes the least integer function



(T)



�ª« + IªJ = 3 Where [.] and (.) denotes the greatest and least integer functions respectively.



(i) a + b + c = 21 (ii) a>6 If G = Max {a, b, c} and L = Min {a, b, c}, then



4. Observe the following column : Column I (A) The AM of two positive numbers a and b exceed their GM by 3/2 and the GM exceed their HM by 6/5, such that a + b = α, |a − b| = β, then (B)



The AM of two positive numbers a and b exceeds their GM by 2 and HM is one fifth of the greater of



s



s



s



s



(P)



Column II α + β = 96



(Q)



α + β = 96







Sequence and Series (IIT) | 0 b| = β, then a and b, such that a + b = α, |a (C)



(R)



The HM of two positive numbers a and b is 4, their (S) AM is A and Geometric mean G satisfy the relation (T) 2 A + G2 = 27. If a + b = α, |a 0 b| = β, then



5. Observe the following columns : Column I (A) If sum of n terms of an AP is given by S = a + bn + cn2 where a, b, c are independent of n, then (B)



If sum of n terms of an AP is given by S = (a – 1]n + (b - 2) n2 + (c - 3)n, where a, b, c are independent of n, then



(C)



The sum of n terms of an AP is given by S = bn + cn where b and c independent of n, then



α + β = 234 α + β = 84 



 9











(P)



Column II T = a + b + (2n - 1) c



(Q)



T = b + (2n - 1) c



(R)



T = c - a – 4n + b (2n - a) c



(S)



Common difference (D) = 2c



(T)



Common difference (D) = (2b - 4)



2



2



 







1 + I J + I J + ……. + I J = 364



Assertion – Reason Questions Codes: (A) Both A and R are individually true and R is the correct explanation of A (B) Both A and R are individually true but R is not the correct explanation of A (C) A is true but R is false (D) A is false but R is true 5$6



7$6



1. Assertion (A) : If a, b, c are three distinct number in HP, then I56J I76J > 4 Reason (R) : AM > GM (a) A (b) B (c) C (d) D 2. Assertion (A) : The sums of n terms of two arithmetic progression are in the ratio (7n + 1) : (4n + 17), then the ratio of their nth terms is 7 : 4 Reason (R) : If S = a x2 + bx + c, then T = S 0 S  (a) A (b) B (c) C (d) D 3. Assertion (A) : a + b + c = 12 (a, b, c > 0), then maximum max value of abc is 64. Reason (R) : Maximum value occurs when a = b = c. (a) A (b) B (c) C (d) D 4. Assertion (A) : If x2 + y2 = 1, then | x + y | ≤ √2 Reason (R) : AM ≥ GM (a) A (b) B



(c) C



(d) D



5. Assertion (A) : If x2y3 = 6(x, y > 0), then the least value of 3x + 4y is 10 Reason (R) : Least value occurs when 9x = 8y (a) A (b) B (c) C



(d) D



6. Assertion (A) : The minimum value of bcx + cay + abz is 3abc Reason (R) : Minimum value when xyz = abc (a) A (b) B (c) C



(d) D



Sequence and Series (IIT) 7. Assertion (A) : If a2 + b2 + c2 = x2 + y2 + z2 = 1, then ax + by + cz = 2 Reason (R) : AM > GM (a) A (b) B (c) C



(d) D



8. Assertion (A) : For n ∈ N, 2 > 1 + n (2  ) Reason (R) : GM > HM and (AM) (HM) = (GM) (a) A (b) B



(c) C



(d) D



(c) C



(d) D



9. Assertion (A) : For n ∈ N ( ∖n )3 < n I



$  



 







J



Reason (R) : For n > 6, I J < ∖n < I J 8  (a) A (b) B



10. Assertion (A) : 3, 6, 12 are in GP, then 9, 12, 18 are in HP Reason (R) : If middle term is added in three consecutive terms of a GP, resultant will be in HP. (a) A (b) B (c) C (d) D 11. Assertion (A) : If sum of n terms of a series is 6n2 + 3n + 1, then the series is in AP. Reason (R) : Sum of n terms of an AP is always of the form an2 + bn (a) A (b) B (c) C (d) D 12. Assertion (A) : If |x 0 1|, 3, |x 0 3| are first three terms of an AP, then its sixth term is 7 > third terms. Reason (R) : a, a + d, a + 2d, ….. are in AP (d ≠ 0) then sixth term is (a + 5d) (a) A (b) B (c) C (d) D 13. Assertion (A) : If a, b, c are three positive numbers in GP then I Reason (R) : (AM) (HM) = (GM) is true for positive numbers (a) A (b) B (c) C



5$6$7 8



8567



[



J . I56$67$75J = ( √abc) (d) D



14. Assertion (A) : If positive numbers a, b, c  are in AP, then product of roots of equation x2 – λx + 2b101 – a101 – c101 = 0 (λ ∈ R) has –ve sign. Reason (R) : If a, b, c are in HP, then ⇒ 2b - a - c < 0 ∴ 2b - a - c < 0 (a) A (b) B



5k $7k 



> b (∵ AM > HM)



(c) C



(d) D



15. Assertion (A) : If abc i = 1, 2, 3, 4 be four real numbers of the same sign, then the minimum value of 5 ∑ ² , i, j ∈ {1, 2, 3, 4}, i ≠ j is 12. 5 ³



Reason (R) : AM ≥ GM (a) A (b) B



(c) C 







(d) D







16. Assertion (A) : Let F (n) = 1 +  + 8 + ……. + , then ∑  F (r) = (n + 1) F (n) – n Reason (R) : or I1 



lX $lX $8lX $⋯$ lX



  +  + 8 +



(a) A







 ⋯ + J



>



 ( $)



>I



$$8$⋯$  



J



(b) B



Previous year sJEE Questions 1978



















or I1 +  + 8 + ⋯ + J > ∑ (c) C



(d) D



Sequence and Series (IIT) 1. The value of x + y + z is 15. If a, x, y, z, b are in AP while the value of 1/x + 1/y + 1/z is 5/3. If If a, x, y, z, b are in HP, then find a and b. 1979 2. If the mth, nth, pth terms of an AP and GP are equal and x, y, z, then prove that xy-z.yz-x.zx-y = 1 1980 3. The interior angles of a polygon are in AP. the smallest angle is 120° and the common difference is 5°. Find the number of sides of the polygon 1981 4. Let the angles A, B, C are in AP and let b: c = √3: √2. Find the angle A 1982 5. The third term of a GP is 4. The product of the first five terms is (a)43 (b)45 (c)44  6. If a1, a2,…an are in AP, where ai > 0 for all I show that + 5 $ 5 √ X √ 







(d)None of these  + … … . . 5 $ 5



√5 $ [



√ klX √5k



=







√5X $√5k



7. Does there exist a GP containing 27, 8 and 12 as three of its terms? If it exists how many such progression are possible? 1983 8. Find three numbers a, b, c between 2 and 18 such that (i)their sum is 25 (ii)the numbers 2, a, b are consecutive terms of an AP and (iii)the numbers b, c, 18 are consecutive terms of a GP 1984 9. The sum of integers from 1 to 100 that are divisible by 2 or 5 is _____ 1985 10. If a, b, c are in GP, then the equations ax2 + 2bx + c = 0 and dx2 + 2ex + f = 0 have a common root, if { u ¶ = 6 = 7 are in 5 (a)AP (b)GP (c)HP (d)None of these 11. If three complex numbers are in AP. Then they lie on a circle in the complex plane. (T/F) 1986 12. The sum of the squares of three distinct real numbers, which are in GP, is S2. If their sum is aS then show  that a2 ε I8 , 1J ∪ (1, 3) 1987 13. If a, b, c, d and p are distinct real numbers such that (a2 + b2 + c2)p2-1(ab+ bc + cd)p + (b2 + c2 + d2) ≤ 0 then a, b, c, d (a)are in AP (b)are in GP (c)are in HP (d)satisfy ab= cd 14. In a triangle the lengths of the two larger sides are 10 and 9, respectively. If the angles are in AP, then the length of the third side can be (a)√91 (b)3√3 (c)5 (d)None of these 1988  8 : 9 15. Sum of the first n terms of the series  + A + B + < + … …. is equal to (a)2n - n – 1 (b)1-2-n (c)n + 2-n – 1 (d)2n + 1 16. If the first and the (2n-1)th term of the AP, GP and HP are equal and their nth terms are a, b and c respectively, then



Sequence and Series (IIT) (b)a ≥ b ≥ c



(a) a= b= c



(d)ac- b2



(c) a + c = b



17. The sum of the first n terms of the series 12 +2.22 + 32 + 2.42 + 52 +2.62 +… is When n is odd, the sum is ______



( $) 



, when n is even.



1991 18. The product of n positive numbers is unity, then their sum is (a)a positive integer (b)divisible by n  (c)equal to n + (d)never less than n 



:



19. If log32, log 3(2x- 5) and log3I2& − J are in AP, determine the value of x.  20. Let p be the first of the n arithmetic means between two numbers and q be the first of n harmonic means $ 



between the same numbers. Show that q does not lie between p and I J p  21. If S1, S2, S3, ….Sn are sums of infinite geometric series, whose first terms are 1, 2, 3….n and whose      common ratios are , , ,……. respectively, then find the values of S + S + S8 … … .. S  .  8 A $



1992 22. Let the harmonic mean and GM of two positive numbers be in the ratio 4: 5. Then, the two numbers are in the ratio_______ 1996 23. The real numbers x1, x2, x3 satisfying the equation x3 – x2 + βx + γ = 0 are in AP. Find the intervals in which β and γ lie. 1997 24. Let x be the AM and y, z be the two GMs between any two positive numbers, then



([ $)[ &()



= ____



25. If cos(x- y), cos x and cos (x+ y) are in HP. Then cos x sec (y/2) = _____ 26. Let p and q be the roots of the equation x2 – 2x + A = 0 and let r and s be the roots of the equation x2 – 18x + B = 0. If p < q < r < s are in AP, then A =____and B =_______ 1998  27. Let Tr be the rth term, of an AP for r = 1, 2, 3….. if for some positive integers m, n we have Tm = and Tn 



= , then Tmn equals  



(a)  



(b)1/m + 1/n



(a)AP



(b)HP











(c)1







28. If x > 1, y > 1, z > 1 are in GP, then $� & + $� ( + $� ) are in (c)GP



(d)0 (d)None



1999 29. If x1, x2, x3 as well as y1, y2, y3 are in GP with the same common ratio, then the points (x1, y1), (x2, y2) and (x3, y3) (a)lie on a straight line (b)lie on an ellipse (c)lie on a circle (d)are vertices of a triangle 30. The harmonic mean of the roots of the equation (5+ √2)x2 – (4+ √5)x + 8 + 2√5 = 0 (a)2 (b)4 (c)6 (d)8 31. Let a1, a2,……a10 be in AP and h1, h2…..h10 be in HP. If a1 = h1 = 2 and a10 = h10 = 3 then a4h7 is (a)2 (b)3 (c)5 (d)6   32. For a positive integer n let a(n) = 1 + ½ + + ….. k then A   (a)a(100) ≤ 100 (b)a(100)> 100 (c)a(200) ≤ 100 (d)a(200) > 100



Sequence and Series (IIT) 33. Let S1, S2….be squares such that for each n ≥ 1the lengths of a side of Sn equals the length of a diagonal of Sn + 1. If the length of a side of S1 is 10cm, then for which of the following values of n is the area of Sn less than 1 sq. cm? (a)7 (b)8 (c)9 (d)10 2000 34. If a, b, c are positive real numbers such that a + b + c + d = 2, then M = (a+ b)(c + d) satisfies the relation (a)0 < M ≤ 1 (b)1 ≤ M ≤ 2 (c)2 ≤ M ≤ 3 (d)3 ≤ M≤ 4 35. Consider an infinite geometric series with first term a and common ratio r. if its sum is 4 and the second term is ¾, then (a)a= 4/7, r = 3/7 (b) a= 2, r = 3/8 (c) a= 3/2, r = 1/2 (d)a= 3, r = 1/4 36. The fourth power of the common difference of an AP with integer entries is added to the product of any four consecutive terms of it. prove that resulting sum is the square of an integer. 2001 37. Let α, β be the roots of x2- x + p = 0 and γ, δ be the roots of x2 – 4x + q = 0. If α, β, γ, δ are in GP, then the integer values of p and q respectively are (a) -2, -32 (b)-2, 3 (c)-6, 3 (d)-6, -32 38. If the sum of the first 2n terms of the AP series 2, 5, 8……is equal to the sum of the first n terms of the AP series 57, 59, 61,…. Then n equals (a)10 (b)12 (c)11 (d)13 39. Let the positive numbers a, b, c, d be in AP. Then abc, abd, acd, bcd are (a) not in AP/GP/HP (b)in AP (c)in GP (d)in HP 40. Let a1, a2….be positive real numbers in geometric progression. For each n, Let An, Gn, Hn¸be respectively, the AM, GM and HM of a1, a2, ….an. find an expression of the GM of G1, G2,…..Gn in terms of A1, A2,…….An, H1, H2, …..Hn 2002 41. If a1, a2,….an are positive numbers a, b, c, d real numbers whose product is a fixed number c, then the minimum value of a1 + a2 + ………an-1 + 2an is (a)n (2c)1/n (b)(n + 1)c1/n (c)2nc1/n (d) (n + 1)(2c)1/n 42. Suppose a, b, c are in AP and a2, b2, c2 are in GP. If a < b < c and a + b+ c = 3/2, then the value of a is 







(a) √



(b)√8



(c) ½ -







√8



(d) ½ -







√



43. Let a, b be positive real numbers. If a, A1, A2, b are in AP, a, G1, G2, b are in GP and a, H1, H2, b are in s s



| $|



HP, show that |X| = |X $| = X 



X



2003



(5$6)(5$6)







=56



5  



44. If α ε I0,  J, then √x  + x + √& is always greater than or equal to $& (a) 2tan α (b)1 (c)2 (d)sec2α 45. If a, b, c are in AP, a2, b2, c2 are in HP, then prove that either a = b= c or a, b, -c/2 form a GP @



2004 46. If a, b, c are positive real numbers, then prove that {(1+ a)(1+ b)(1+ c)}7 > 77a4b4c4 2006 8



8 



8 8



8 



47. Let An = A − IAJ +IAJ +…….(−1)  IAJ Bn = 1- An. find a least odd natural number n0, so that Bn > An ∀ n ≥ n0 2007 48. Read the following passage and answer the questions



Sequence and Series (IIT) Let Vr denotes the sum of the first r terms of an AP whose first term is r and common difference is (2r-1). Let Tr = Vr +1 -Vr – 2 & Qr = Tr + 1 - Tr for r = 1, 2, …. i. The sum V1 + V2 + ….. + Vn is   (a) n(n+1)(3n2 + n +1) (b) n(n+1)(3n2 + n +2)  



 



(c) n(2n2 - n +1) (d) (2n3 - 2n +3)  8 ii. Tr is always (a) an odd number (b) an even number (c) a prime number (d) a composite number iii. Which one of the following is a correct statement? (a) Q1, Q2, Q3, …… are in AP with common difference 5 (b) Q1, Q2, Q3, …… are in AP with common difference 6 (c) Q1, Q2, Q3, …… are in AP with common difference 11 (d) Q1 = Q2 = Q3 = ……. 49. Read the following passage and answer the questions Let A1, G1, H1 denote the AM, GM, HM respectively of two distinct positive numbers. For n ≥ 2, let An-1 and Hn-1 has AM, GM, HM as An, Gn, Hn respectively i. Which one of the following statements is correct? (a) G1 > G2 > G3 >…….. (b) G1 < G2 < G3 G6 >…….. ii. Which one of the following statements is correct? (a)A1 > A2 > A3 >…….. (b)A1 < A2 < A3 A3 > A5 >…….. and A2 < A4 < A6 < …….. (d)A1 < A3 < A5 A4 > A6 > …….. iii. Which one of the following statements is correct? (a)H1 > H2 > H3 >…….. (b)H1 < H2 < H3 H3 > H5 >…….. and H2 < H4 < H6 < …….. (d)H1 < H3 < H5 H4 > H6 > …….. 2008 Assertion & Reason Codes: (a) Both A and R are individually true and R is the correct explanation of A (b) Both A and R are individually true but R is not the correct explanation of A (c) A is true but R is false (d) A is false but R is true 50. Suppose four distinct positive numbers a1, a2, a3, a4 are in GP. Let b1 = a1, b2= b1 + a2, b3 = b2 + a3 and b4 = b3+ a4. Statement I: the numbers b1, b2, b3, b4 are neither in AP nor in GP Statement II: the numbers b1, b2, b3, b4 are in HP 2009 51. If the sum of first n terms of an AP is cn2, then the sum of squares of these n terms is (a)



„A  …7 



(b)



„A  $…7 8



·



52. For 0 < θ <  , the solutions of ∑ ….5XX



=90, then the value of



‰ ‰!



and the



 common ratio is . Then the value of + ∑ ‰|k 0 3k + 1| is ! ‰ 54. Let a1, a2, a3…..a11 be real numbers satisfying a1= 15, 27- 2a2 > 0 and ak = 2ak-1 – ak-2 for k= 3, 4…,.



If







5X $5 $ ……..5XX 



is equal to



2011 g 55. Let a1, a2, a3,…..a100 be an arithmetic progression with a1= 3 and ∑b ab , 1 ≤ p ≤ 100. For any integer n with 1 ≤ n ≤ 20, let m= 5n. If



¼ k



does not depend on n, then a2 is



56. The minimum value of the sum of real numbers a-5, a-4, 3a-3, 1, a10 where a > 0 is 2012 57. Let a1, a2, a3.be in harmonic progression with a1 = 5 and a20 = 25. The least positive integer n for which an < 0 is (a) 22 (b)23 (c)24 (d) 25 2013 No question.



Sequence and Series (IIT)



BRAIN GRINDERS 1. The series of natural numbers is divided into groups (1), (2, 3, 4), (5, 6, 7, 8, 9), ….. & so on. Show that the sum of the numbers in the ½¾¿ group is (½ 0 1) + ½8 . 2. The sum of the squares of three distinct real numbers, which are in GP is À  . If their sum is α S, show that Á  ∈ (1/3, 1) ∪ (1, 3).



3. If there be m AP’s beginning with unity whose common, difference is 1, 2, 3 …… m. Show that the sum of their ½¾¿ terms is (m/2) (mn – m + n + 1).



4. If S represents the sum to n terms of a GP whose first term & common ratio are a & r respectively, then prove that S + S8 + S9 + … … + S 







=



5 



5 (  Â Ã )



= ( 



 Â) ( $ Â)



.



5. A geometrical & harmonic progression have the same Ä¾¿ , Å ¾¿ & Æ ¾¿ terms a, b, c respectively. Show that a (b – c) log a + b (c – a) log b + c (a – b) log c = 0.



6. A computer solved several problems in succession. The time it took the computer to solve each successive problem was the same number of times smaller than the time it took to solve the preceding problem. How many problems were suggested to the computer if it spent 63.5 min to solve all the problems except for the first, 127 min to solve all the problems except for the last one, and 31.58 min to solve all the problems except for the first two? 7. If the sum of m terms of an AP is equal to the sum of either the next n terms or the next p terms of the same AP prove that (m + n) [(1/m) – (1/p)] = (m + p) [(1/m) – (1/n)] (n ≠ p).



8. If the roots of 10Ç 8 − ÈÇ  − 54Ç − 27 = 0 are in harmonic progression, then find c & all the roots. 9. (a) Let a , a , a8 , … … … … , a be an AP. Prove that: 
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(b) Show that in any arithmetic progression a , a , a8 , ………..



k



a − a + a8 − aA + … … … + aS   − aS = [K/(2K – 1)] (a − a‰ ).



10. Let a , a , … … … … , a , a $  , … … … be an AP. Let S = a + a + a8 + … … + a , S = a $  +



a $  + … … … + a , S8 = a $  + a $  + … … … + a8 . …………………, ………….., ……… .



Prove that the sequence S , S , S8 , … … … … … is an arithmetic progression whose common difference is n



times the common difference of the given progression.



11. If a, b, c are in HP, b, c, d are in GP & c, d, e are in AP, show that e = ab /(2a − b)8.



12. If a, b, c, d, e be 5 numbers such that a, b, c are in AP ; b, c, d are in GP & c, d, e are in HP then : (i) Prove that a, c, e are in GP.



(ii) Prove that e = (2a − b) /a.



Sequence and Series (IIT) (iii) If a = 2 & e = 18, find all possible values of b, c, d. 











13. If A = 1 + + + … … … … … … + + B=



$  







−É



8







( $ ) 



+











(  )



+ ( 







$ 



and



8



 )(  )



+ ………+



(  ) 8. 



Ê, then show that A = B.



14. If n is a root of the equation x  (1 − ac) − x(a + c  ) − (1 + ac) = 0 & if n HM’s are inserted between a & c, show that the difference between the first & the last mean is equal to ac(a – c).



15. (A) The value of x + y + z is 15 if a, x, y, z, b are in AP while the value of ; (1/x) + (1/y) + (1/z) is 5/3 if a, x, y, z, b are in HP. Find a & b. (B) The values of xyz is 15/2 or 18/2 according as the series a, x, y, z, b is an AP or HP. Find the values of a & b assuming them to be positive integer.



16. An AP, a GP & a HP ‘a’ & ‘b’ for their first two terms. Show that their (n + 2) terms will be in GP if 6k m   5k m  65 (6k  5k )



=



$  



.



17. Prove that the sum of the infinite series



.8 



+



8.9 



+



9.: [



+



:.= >



+ …….. ∞ = 23.



18. If there are n quantities in GP with common ratio r & S denotes the sum of the first m terms, show that the sum of the products of these m terms taken two & two together is [r/(r + 1)] [S ] [S].



19. Consider an A.P., with the first term ‘a’, the common difference ‘d’ and a G.P. with the first term ‘a’, the common ratio ‘r’ such that a, d, r > 0 and both these progressions have same number of terms as well as the equal extreme terms. Show that the sum of all the terms of A.P. > the sum of all the terms of the G.P.



20. If n is even & α + β, α – β, are the middle pair of terms, show that the sum of the cubes of an arithmetical progression is n α {α + (n − 1)β }.



21. If a, b, c be in GP & log 7 a, log 6 c, log 5 b be in AP, then show that the common difference of the AP must be 3/2.



22. If a = 1 & for n > 1, a = a   + 5







kl X



, then show that 12 < a:9 < 15.



23. Sum to n terms : (i) & (ii) 







$



+ (& 



5X



$ 5X
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$ )(& $



+ (
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+ (& )



$ 5X )( $ 5 )



8&



$ )(& $ )(& $ 8)



+



+ ……. .



5[ ( $ 5X )( $ 5 )( $ 5[ )



+ ………. .



24. In a GP the ratio of the sum of the first eleven terms to the sum of the last eleven terms is 1/8 and the ratio of the sum of all the terms without the first nine to the sum of all the terms without the last nine is 2. Find the number of terms in the GP. 25. Given a three digit number whose digits are three successive terms of a G.P. If we subtract 792 from it, we get a number written by the same digit in the reverse order. Now if we subtract four from the hundred’s digit of the initial numbers and leave the other digits unchanged, we get a number whose digits are successive terms of an A.P. Find the number.



Trigonometric Functions (IIT)



Objective Questions CHECK YOUR BASICS 1. The expression



 



(a) (1 + cos x)



 



.         . 



(b) sin x



    



 



  



simplifies to (c) – (1 + cos x)



(d) cos x



2. Exact value of cos 73 + cos  47 − sin 43 + sin 107 is equal to (a) 1/2 (b) 3/4 (c) 1  #  $#   %&$#  '$#



3. The expression  (# (a) 1



 )#   %&)#  ')#



(b) – 1



(d) none



when simplified reduces to (c) 2 (+



(d) none (+



4. The two legs of right triangle are sin θ + sin   − θ and cos θ – cos   − θ . The length of its hypotenuse is (a) 1 (b) √2 (c) 2 (d)some function of θ 



5. If tan θ = ./ where a, b are positive reals then the value of sin θ sec ) θ + cos θ cosec ) θ is (a)



(  /) (2  /2 )



(b)



(/)/ 



(  /) (2  /2 ) (/)/ 



 (4  5)   (4  5)



6. The expression  (6 (a) independent of α



 5)   (6  5)



is



(b) independent of β



(c)



(  /) (/2  2 ) (/)/ 



(c) independent of θ



(d) −



(  /) (2  /2 ) (/)/ 



(d) independent of α and β



7. The tangents of two acute angles are 3 and 2. The sine of twice their difference is (a) 7/24 (b) 7/48 (c) 7/50 (d) 7/25  4   (4   94



8. If  4 (a) 2



  (4   94



= tan kα is an identity then the value of k is equal to (b) 3 (c) 4



9. Exact value of cos 20 + 2 sin 55 – √2 sin 65 is % (a) 1 (b) √



10. If cos (θ + ϕ) = m cos (θ – ϕ), then tan θ is equal to %  = %  = (a) %  = tan ϕ (b) %  = tan ϕ



(c) √2



(d) zero



%  =



(c) %



(d) 6



 =



11. If sin θ + cosec θ = 2, then the value of sin$ θ + cosec $ θ is equal to (a) 2 (b) 2$ (c) 29 



cot ϕ



%  =



(d) % 



cot ϕ



 =



(d) none of these



12. If the expression 4 sin 5α cos 3α cos 2α is expressed as the sum of three sines then two of them are sin 4α and sin 10α. The third one is (a) sin 8α (b) sin 6α (c) sin 5α (d) sin 12α (+



+



13. The expression, 3 >sin9   − α + sin9 (3π + α)@ − 2 >sinA   + α + sinA (5π − α)@ when simplified is equal to



Trigonometric Functions (IIT) (a) 0



(b) 1 %



(c) 3



%



14. If cos θ = a + then cos 3θ in terms of ‘a’ %



(



%



+











%



(a) 9 a +  



15.



 'C# √(



(a)



(d) sin 4α + cos 6α



%



%



(b) 4 a( +  



%



√(  &C#



%



(c)  a( +  



(d) none



(c) √3



(d) none



= (b)



(



9√( (



16. The product cot 123 . cot 133 . cot 137 . cot 147 , when simplified is equal to (a) – 1 (b) tan 37 (c) cot 33 (d) 1 %



17. Given sin B = & sin (2A + B) then, tan (A + B) = k tan A, where k has the value equal to (a) 1 (b) 2 (c) 2/3 (d) 3/2 E



E



F



G



18. If A + B + C = π & sin A +  = k sin  , then tan  tan  = (a)



H  %



H  %



(b) H



H  %



(c) H



 %



%  9  %C#  )C#



19. The value of the expression (a) 1/2 (b) 1



  %C#



H



(d)



 %



H  % H



is (c) 2



(d) none of these



20. Which of the following number(s) is/are rational ? (a) sin 15 (b) cos 15 (c) sin 15 cos 15



(d) sin 15 cos 75



21. If α and β are two positive acute angles satisfying α – β = 15 and sin α = cos 2β then the value of α + β is equal to (a) 35 (b) 55 (c) 65 (d) 85 22. If α + β + γ = 2π, then 4 6 L 4 6 L (a) tan  + tan  + tan  = tan  tan  tan  4



6



L



4



6



4



6



6



L



L



4



4



6



6



L



L



4



(b) tan  tan  + tan  tan  + tan  tan  = 1



L



(c) tan  + tan  + tan  = − tan  tan  tan 



(d) tan  tan  + tan  tan  + tan  tan  = 0



23. The value of sin 10 + sin 20 + sin 30 + …… + sin 360 is (a) 1 (b) 0 (c) – 1 24. If A and C are two angles such that A + C = (a) 1 (b) 2



(+ 9



(d) none of these



, then (1 + cot A)(1 + cot C) equals (c) – 1 (d) – 2



25. log P (4 sin 9 cos 9 ) ; where t% = 4 sin 63 cos 63 , equals (a)



√&  % 9



(b)



  .  



26. l =    (a) 4







√&  % 9







(c) 1



(d) none of these



U 



and m = aR S√T >  @ , at y = 4π, then V  + m is equal to   (b) 16 (c) 17



(d) none of these



 (5)



27. If (a + b) tan (θ – ϕ) = (a – b) tan (θ + ϕ), then  (X) is equal to (a) ab







(b) /



/



(c) 



(d) a b



Trigonometric Functions (IIT) 28. If θ is internal angle of n sided regular polygon, then sin θ is equal to + + + (a) sin (b) sin (c) sin 







(d) sin







29. If sin θ + .sin θ + Zsin θ + √sin θ + … … ∞ = sec 9 α, then sin θ is equal to (a) sec  α tan α



(b) 2



(%   4)



(c) 2



(%   4) 



(%   4)







+



(d) cot  α cosec  α



(%   4) 



5



30. If tan  = cosec θ – sin θ, then 5



(a) sin  = 2 sin 18 (c) sin



5 



(b) cos 2θ + 2 cos θ + 1 = 0



= 4 sin 18



(d) cos 2θ + 2 cos θ – 1 = 0



(



31. If cos (A – B) = & tan A tan B = 2, then &



(a) cos A cos B =



%







(b) sin A sin B = − &



&



%







(c) cos (A + B) = − & (d) sin A sin B = &



32. Factors of cos 4θ – cos 4ϕ are (a) (cos θ + cos ϕ) (b) (cos θ – cos ϕ)



(c) (cos θ + sin ϕ)



33. For the equation sin 3θ + cos 3θ = 1 – sin 2θ (a) tan θ = 1 is possible 5 (c) tan  = −1 is possible



(b) cos θ = 0 is possible 5 (d) cos  = 0 is possible



(d) (cos θ – sin ϕ)



34. If 2 tan 10 + tan 50 = 2x, tan 20 + tan 50 = 2y, 2 tan 10 + tan 70 = 2w and tan 20 + tan 70 = 2z, then which of the following is/are true (a) z > w > y > x (b) w = x + y (c) 2y = z (d) z + x = w + y 35. If (3 − 4 sin 1)(3 − 4 sin 3)( 3 − 4 sin 3) ………….. (3 − 4 sin (3  % )) = sin a/ sin b, where n ∈ N & a, b are integers in radian, then the digit at the unit place of (a + b) may be (a) 4 (b) 0 (c) 8 (d) 2



TEST YOUR SKILLS Level



1



1. Let m = tan 3 and n = sec 6, then which of the following statement(s) do not hold good ? (a) m & n both are positive (b) m & n both are negative (c) m is positive and n is negative (d) m is negative and n is positive %   F



2. If .%



  F



 F



%



+  F =  F , for all permissible values of A, then A belongs to



(a) first quadrant



(b) second quadrant



(c) third quadrant



(d) fourth quadrant



(+



3. If π < 2θ <  , then Z2 + √2 + 2 cos 4θ equals (a) – 2 cos θ (b) – 2 sin θ 4.



 5   5  5   5 +



(a) θ ∈ 0,  



− √%



 5



  5



− 2 tan θ cot θ = −1 if +



(b) θ ∈   , π 



(c) 2 cos θ (c) θ ∈ π,



(d) 2 sin θ (+  







(+



(d) θ ∈   , 2π 



Trigonometric Functions (IIT) 5. If sec A = (a)



$&



%) $



&



and cosec B = then sec (A + B) can have the value equal to 9



(b) −



(A



$&



(c) −



(A



$&



6. Which of the following when simplified reduces to unity ? (a) (c)



%    4



   2



%



 4 



9  4  4



 (+  4)



 4 



(b)



 4   4 



9  4



(d)



( 4   4) 



   2



+



(%   4) 



9



7. It is known that sin β = & 0 < β < π then the value of &



%   4



√( (4  6)  &



(b)



(c)



(d) none



for tan β > 0







`ab



 4



(a) independent of α for all β in (0, π) √( ()  9  4) %&



(d)



$9



√(



$& $9



+ cos(π − α)



_ 



 (4 c



 6)



is



for tan β < 0



8. In a triangle ABC, angle A is greater than angle B. If the measures of angles A and B satisfy the equation 2 tan x – k(1 + tan x) = 0, where k ∈ (0, 1), then the measure of the angle C is + + &+ + (a) A (b) ( (c) % (d)   (5



%%



5



9. If  5 = & then tan  can have the value equal to (a) 2 (b) 1/2  F   G =



10. The expression   F (a) 2 cot = 



(c) 2



F  G



(d) – 1/2



 F   G = 



+   F   G 



, if m is odd



 = F  G cot   ,



(c) – 2 



where m ∈ N, has the value



  G



(b) 0, if m is odd



if m is even



(d) 0, if m is even



11. If cos (A – B) = 3/5, and tan A tan B = 2, then %  (b) sin A sin B = (a) cos A cos B = &



&



(c) cos (A + B) =



%



(d) none of these



&



+



12. If A + B = and cos A + cos B = 1, then ( (a) cos (A – B) = 1/3 %







(b) |cos A − cos B| = .( %



(d) |cos A − cos B| = √(



(c) cos (A – B) = − (



13. If A and B are acute positive angles satisfying the equations 3 sin A + 2sin B = 1 and 3 sin 2A – 2 sin 2B = 0 then A + 2B is + + + (a) (b) (c) (d) none (







(



14. If A + B – C = 3π, then sin A + sin B – sin C is equal to F G E F G E (a) 4sin  sin  sin  (b) –4sin  sin  sin  F



G



E



F



(c) 4cos  cos  cos 



15. 2 sin 11 15f is equal to (a) .2 − Z2 + √2



G



E



(d) –4cos  cos  cos 



(b) .2 − Z2 − √2



(c) .



  Z  √ 



(d) .



  Z  √ 



Trigonometric Functions (IIT) 16. If tan( θ + cot ( θ = 52,, then the value of tan θ + cot  θ is equal to (a) 14 (b) 15 (c) 16



(d) 17



17. If 60 + α & 60 − α are the roots of sin x + b sin x + c = 0, then (a) 4b + 3 = 12c (b) 4b + 3 = 12c (c) 4b − 3 = −12c



(d) 4b − 3 = 12c



18. If ∠B1OA1 = 600 and radius of biggest circle circle is r. According to figure trapezium A1B1D1C1, C1D1D2C2, C2D2D3C3…. And so on are obtained. Sum of areas of all the trapezium isis



g 



'g 



(a) √(



(b) √(



(c)



√( %



'g 



g 



(d) '√(



√(



%



19. If θ & ϕ are acute angles & sin θ =  , cos ϕ = ( , then the value of θ + ϕ belongs to the interval + + + + + &+ &+ (a) h , @h (b) h , @h (c) h , @h (d) h , π@h ( 







(



(



20. The maximum value of log C (3 sin x − 4 cos x + 15) (a) 1 (b) 2



A



A



(c) 3



(d) 4



21. If x  + y  = 9 & 4a + 9b = 16, then maximum value of 4a x  + 9b y  − 12abxy 12 is (a) 81 (b) 100 (c) 121 (d) 144 22. Let A, B, C are 3 angles such that cos A + cos cos A cos B cos C = λ(cos (cos 3A + cos 3B + cos 3C), then λ is equal to % % % (a) ( (b) A (c) ' 23. f(x) = √% +



(a) 0,  



  



 







+ √%



 



  



B



is constant in which of following interval +



(b)   , π 



(c) π,



(+  







+



cos



C



=



0



and



if



%



(d) % (+



(d)   , 2π 



24. Let n be an odd integer. If sin nθ = ∑gmC bg sing θ, for every value of θ, then (a) bC = 1, b% = 3 (b) bC = 0, b% = n (c) bC = −1, b% = n (d) bC = 1, b% = n − 3n + 3 5



25. For a positive integer n, let f (θ)) = tan  (1 + sec θ)(1 + sec 2θ)(1 + sec 4θ)..……..(1 )..……..(1 + sec 2 θ). Then +



(a) f %A = 1



Level



+



(b) f( ( = 1



+



(c) f9 A9 = 1



+



(d) f& %$ = 1



2



1. If a cos( α + 3a cos α sin α = m and a sin( α + 3a cos α sin α = n. Then (m m + n)/( − (m − n)/( is equal to (a) 2 a (b) 2 a%/( (c) 2 a/( (d) 2 a( 2. A regular hexagon & a regular dodecagon are inscribed in the same circle. If the side of the dodecagon is (√3 − 1), ), then the side of the hexagon is



Trigonometric Functions (IIT) (a) √2 + 1



(b)



√(  % 



(d) √2



(c) 2



3. In a right angled triangle the hypotenuse is 2√2 times the perpendicular drawn from the opposite vertex. Then the other acute angles of the triangle are + + + (+ + + + (+ (a) & (b) & (c) & (d) & (



A



$



$



9



9



&



%C



+



4. If α ∈ > , π@ then the value of √1 + sin α − √1 − sin α is equal to 



4



(b) 2 sin



(a) 2 cos 



%



5. The value of  'C# + (a)



√(



%







(c) 2



(d) none of these



(c) √3



(d) none



is



√(  &C# 9√(



(b)



(



4



(



E



E



F



G



6. If A + B + C = π & sin A +  = k sin  , then tan  tan  = H  %



(a) H



H  %



(b) H



 %



(c) H



 %



H



(d)



 %



H  % H



7. The value of cot x + cot (60 + x) + cot (120 + x) is equal to (a) cot 3x 8. If x ∈ π, (a) 1



(b) tan 3x (+



+



(c) 3 tan 3x



(d)



(  '  



(     



 



then 4 cos  9 −  + √4 sin9 x + sin 2x is always equal to  (b) 2 (c) – 2



(d) none of these



9. If three angles A, B, C are such that cos A + cos B + cos C = 0 and if cos A cos B cos C = λ (cos 3A + cos 3B + cos 3C), then value of λ is % % % % (b) $ (c) 9 (d) A (a) % 10. If any triangle ABC, which is not right angled ∑ cos A . cosec B. cosec C is equal to (a) 1 (b) 2 (c) 3



(d) none of these



11. If 3 cos x + 2 cos 3x = cos y, 3 sin x + 2 sin 3x = sin y, then the value of cos 2x is % % (a) – 1 (b) $ (c) − $



(d) $



12. If x = y cos (a) – 1



+ (



= z cos



13. The expression (a) cos 2x



9+ (



, then xy + yz + zx is equal to (b) 0



 A  A  9  %&    %C  &  &  (  %C  



(b) 2 cos x



(c) 1



)



(d) 2



is equal to (c) cos x



(d) 1 + cos x



(



14. If cos (A – B) = & and tan A tan B = 2, %



(a) cos A cos B = − &







(b) sin A sin B = − &



%



(c) cos (A + B) = − &



9



(d) sin A cos B = &



 (5



15. If cos α + cos β = a, sin α + sin β = b and α – β = 2θ, then  5 = (a) a + b − 2 (b) a + b − 3 (c) 3 − a − b 16. If A + B + C =



(+ 



, then cos 2A + cos 2B + cos 2C is equal to



(d) (a + b )/4



Trigonometric Functions (IIT) (a) 1 – 4 cos A cos B cos C (c) 1 + 2 cos A cos B cos C



(b) 4 sin A sin B sin C (d) 1 – 4 sin A sin B sin C



17. If A + B + C = π & cos A = cos B . cos C then tan B . tan C has the value equal to (a) 1 (b) 1/2 (c) 2 +



18. For −  < q < (a) (−∞, ∞)



+ 



,



(d) 3



 5   5



lies in the interval (b) (−2, 2)



%   5   5



(c) (0, ∞)



(d) (−1, 1)



19. If the sides of a right angled triangle are {cos 2α + cos 2β + 2 cos (α + β)} and {sin 2α + sin 2β + 2 sin (α + β)}, then the length of the hypotenuse is 4  6 4  6 (b) 2 [1 – cos (α + β)] (c) 4 cos (d) 4 sin (a) 2 [1 + cos (α – β)] 



20. For 0 < θ < π/2, tan θ + tan 2θ + tan 3θ = 0 if (a) tan θ = 0 (b) tan 2θ = 0



(c) tan 3θ = 0



21. (a + 2) sin α + (2a – 1) cos α = (2a + 1) if tan α = ( 9 (a) 9 (b) ( 22. If tan x =  then (a) y = z



/



 



(a) 2 tan







(d) tan θ tan 2θ = 2 (d)  



 %







 %



,(a ≠ c), y = a cos x + 2b sin x cos x + c sin x and z = a sin x − 2b sin x cos x + c cos x, (b) y + z = a + c



23. The value of 



(c)  







 F   G 



 F   G F  G  



+ (b)



(d) y – z = (a − c) + 4b



(c) y – z = a – c



 F   G  



is



 F   G F  G 2 cot   ∶



n is even



24. The equation sinA x + cos A x = a has real solution if % (a) a ∈ (−1, 1) (b) a ∈ −1, − 







(c) 0 : n is odd % %



(c) a ∈ − , 



 



25. Let f(x) = cos [π ] x, where [x] is the greatest integer function, then + (a) f  = −1 (b) f(π) = 1 (c) f(−π) = 0



(d) none %



(d) a ∈  , 1







+



(d) f 9 = 2



Subjective Questions CHECK YOUR BASICS Level



1



1. Prove that, sin 3x . sin( x + cos 3x . cos ( x = cos ( 2x. u



%



2. If tan α = v where α = 6 β, α being an acute angle, prove that ;  (p cosec 2β − q sec 2β) = Zp + q. 3. If m tan (θ – 30 ) = n tan (θ + 120 ), show that cos 2θ =



4. If tan β = %



 4   L



  4 .  L



, prove that sin 2β = %



=  



 (=  )



 4   L



  4 .  L



.



.



Trigonometric Functions (IIT) 5. Show that : %#



(i) cot 7







%#



or tan 82



(ii) tan 142



%# 







= (√3 + √2)(√2 + 1) or √2 + √3 + √4 + √6 .



= 2 + √2 − √3 − √6 .



6. If sin x + sin y = a & cos x + cos y = b show that, sin (x + y) =  



/ 



/ 



and tan



  y 



= ±.



9    /   / 



.



7. Calculate the following without using trigonometric tables: (i) tan 9 − tan 27 − tan 63 + tan 81 ,



(ii) cosec 10 − √3 sec 10 ,



(iii) 2√2 sin 10 >



{ &# 



+



(iv) cot 70 + 4 cos 70 ,



 9C#  &#



− 2 sin 35 @,



(v) tan 10 − tan 50 + tan 70 .



8. Prove that, tan α + 2 tan 2α + 4 tan 4α + 8 cot 8α = cot α.



9. If cos (β – γ) + cos (γ – α) + cos (α – β) = sin α + sin β + sin γ = 0.



( 



[Ans. 4, 4, 4, √3, √3] , prove that cos α + cos β + cos γ = 0,



10. Let A% , A , … … … , A be the vertices of an n-sided regular polygon such that; F



%



P



F 



=F



%



P



F



+F



the value of n. 



/y



11. If  5 +  5 = a − b ,



  5  



5



−



/y  5  5



= 0. Show that (ax)/( + (by)/( = (a − b )/( .



2



Level



1. Prove that : cos α + cos  (α + β) − 2 cos α cos β cos(α + β) = sin β.



2. Prove that : cos 2α = 2 sin β + 4 cos (α + β) sin α sin β + cos 2(α + β).



3. Prove that, tan α + 2 tan 2α + 4 tan 4α + 8 cot 8α – cot α.



4. Prove that : (a) tan 20 . tan 40 . tan 60 . tan 80 = 3. (b) tan 9 − tan 27 − tan 63 + tan 81 = 4. +



(+



&+



)+



(



(c) sin9 %A + sin9 %A + sin9 %A + sin9 %A =  . 5. Calculate without using trigonometric tables: (a) cosec 10 − √3 sec 10 , (b) 4 cos 20 − √3 cot 20 , (c)



  9C#   C#  C#



(d) 2√2 sin 10 > (e) cos



+ )



+ cos



,



{ &#



9+ )







+



+ cos



 9C#  &#



A+ )



,



− 2 sin 35 @,



%



P



F2



. Find



Trigonometric Functions (IIT) (f) tan 10 − tan 50 + tan 70 .



6. (a) Show that 4 sin 17 . sin 43 . sin 77 = sin 51 .



(b) Prove that sin 12 + sin 21 + sin 39 + sin 48 = 1 + sin 9 + sin 18 .



7. Show that: (a) cot 7 %#



(b) tan 142







%# 



or tan 82



%# 



= (√3 + √2) (√2 + 1) or √2 + √3 + √4 + √6.



= 2 + √2 − √3 − √6.



8. If m tan (θ − 30 ) = n tan (θ + 120 ), show that cos 2θ = 9. If cos θ =



 |  {



%  {  |



5



, prove that, tan = ± .



9







&



%  { %  {



=  



 (=  )



.



|



tan . 



+



10. If cos (α + β) = & ; sin (α – β) = %( & α, β lie between 0 & 9 , then find the value of tan 2α.  6



11. Prove that if the angles α & β satisfy the relation (4







= (|m| > |n|) then 6) =







% 



~T� € ~T� _



=  



=



%   4  6 =  



12. (a) If y = 10 cos x − 6 sin x cos x + 2 sin x , then find the greatest & least value of y.



(b) If y = 1 + 2 sin x + 3 cos x, find the maximum & minimum values of y ∀ x ∈ R. (c) If y = 9 sec  x + 16 cosec  x, find the minimum value of y ∀ x ∈ R. +



13. (a) Prove that 3 cos θ + + 5 cos θ + 3 lies from −4 & 10. (b) Prove that (2√3 + 4) sin θ + 4 cos θ (



lies between −2(2 + √5) & 2(2 + √5).



14. If α + β = c where α, β > 0 each lying between 0 & π/2 and c is a constant, find the maximum or minimum value of (a) sin α + sin β , (b) sin α sin β , (c) tan α + tan β , (d) cosec α + cosec β.



15. Let A% , A , … , A be the vertices of an n-sided regular polygon such that ;



%



FP F 



=



%



FP F



+



%



FP F2



. Find the



value of n. 16. Prove that : cosec θ + cosec 2θ + cosec 2 θ + …….. + cosec 2  %θ = cot (θ/2) – cot 2  %θ.



17. For all values of α, β, γ prove that ;



4 6



cos α + cos β + cos γ + cos (α + β + γ) = 4 cos



18. Show that



%   F



19. If tan β = %



 G



  F    G



 F



+%



  4



, prove that sin 2β = % .  L



 4   L



  G







=  (F



. cos



 G)   F   G



6L 



. cos



L 4 



.



.



 4   L



  4 .  L



.



20. If α + β = γ, prove that cos α + cos  β + cos  γ = 1 + 2 cos α cos β cos γ. +



21. If α + β + γ =  , show that 22. If



A



+



B



+



C



=



_ _



% 



%  



π



and



 



cot



sin (A – θ).sin(B – θ) . sin (C – θ) = sin( θ. 23. If P = cos



+



%'



(+



€ €



% 



&+



θ



+ cos %' + cos %' + … … + cos



then find P – Q.



‚ ‚ 







%   %   %   



 



=



%)+ %'



cot



=



 4   6   L  %



.



A



cot



 4   6   L



+



and Q = cos



+ %



cot



B 9+



+



A+



C,



show



+ cos % + cos % + … … + cos



that, C+ %



,



Trigonometric Functions (IIT) 24. Without using the surd value of sin 18 or cos 36 , prove that 4 sin 36 cos 18 = √5. 25. For any three angles α, β and γ prove that : 



 (4  6)  (4  6)



−



Answers



 (4  L)  



+



 (4  L)



 (4  6)



 (4  6)



−



 (4  L)  



= sec  (α − β). sin (β − γ). sec  (γ − α).



 (4  L)



Trigonometric Functions (IIT)



BRAIN GRINDERS %



1. If tan α = p/q where α = 6β, α being an acute angle, prove that:  (p cosec 2β – q sec 2β) = Zp + q . 2. If



 5



 4



+



 5



 4



 5 .  ƒ



+



 4



=



 ƒ



 4



 5 .  ƒ  4



 ƒ



 4



y



= 1, where θ & δ do not differ by an even multiple of π, then prove that



+ 1 = 0.



 (5   (X



3. Prove that :   (C +



+



 X)  % +



= (cos θ + cos ϕ) cos (θ + ϕ) – (sin θ + sin ϕ) sin (θ + ϕ).







4. If tan  + = tan(  + prove that sin y = sin x > 9







9



 



 (







 '



%



(   



%  (  



@.



5. Show that,  ( +  ' +  ) =  (tan 27x − tan x). 6. Prove that ;  (



 &



 )



 '



cosec x . cosec 2x . sin 4x . cos 6x . cosec 10x =    9 +  9  A +  A  $ +  $  %C .



7. If θ =



+ )



, prove that tan θ . tan 2θ + tan 2θ . tan 4θ + tan 4θ . tan θ = − 7. +



 



8. For 0 < x < 9 prove that,   (   9. (a) If α =



+ )



  )



> 8.



prove that, sin α + sin 2α + sin 4α = +



√) 



+



. (b) sin ) . sin



10. For all θ in >0,  @ show that cos (sin θ) > sin (cos θ).



+ )



. sin



(+ )



=



√) $



.



(



11. Prove that the value of cos A + cos B + cos C lies between 1 &  where A + B + C = π.



12. If m + mf + 2mmf cos θ = 1 , n + nf + 2nnf cos θ = 1 and mn + mf nf + (mnf + mf n) cos θ = 0 , then prove that m + n = cosec  θ.



13. If cos θ =



=  % (



 /(



5



& tan(  = tan α, prove that cos/( α + sin/( α = = 



. %



14. If √2 cos A = cos B + cos( B & √2 sin A = sin B − sin( B, show that sin (A – B) = ± ( . 15. Prove that from the equality



2 4 



+



2 4 /



%



=







following the relation; /



… 4



16. Prove that the triangle ABC is equilateral iff, cot A + cot B + cot C = √3. 17. If



 (4  (5)  5



=



 (4  (5)  5







+



… 4 /



= (



%



 /)



.



= m, then show that m + m cos α = 2.



18. Prove that : 4 sin 27 = (5 + √5)%/ − (3 − √5)%/. F



G



E



19. If A + B + C = π ; prove that tan  + tan  + tan  > 1. [Hint : ∑ tan



20. If A + B + C = π (A, B, C > 0), prove that sin



F 



G



E



%



F 



G



. tan = 1]. 



. sin  . sin  < $ .



21. Show that eliminating x & y from the equations, sin x + sin y = a; cos x + cos y = b & tan x + tan y = c given



( 



$/



 / )  9 



= c.



 { 5  (  5  &  5  )  5  &



22. Show that   5



 ( { 5  &  5  )  5  $



=



%   5  5



.



Trigonometric Functions (IIT) u 23. Evaluate : ∑m%



†



 � 



† � ‡ P  � ‡ P 



.



24. If α + β + γ = π & tan  1 + cos α + cos β + cos γ = 0.



6  L  4 9 



tan 



L  4  6 9 



tan 



4  6  L 9 



= 1, then prove that;



25. ∀ x ∈ R, find the range of the function, f(x) = cos x(sin x + √sin x  sin α) ; α ∈ [0, π]. ANSWERS



Trigonometric Equations (IIT)



Objective Questions CHECK YOUR BASICS  



=







in [0, 2π] is equal to (c) 1



(d) 0



2. The number of solutions of equation 2 + 7 tan θ = 3.25 sec  θ (0 < θ < 360 ) is (a) 2 (b) 4 (c) 6



(d) 8



3. The number of solutions of the equation tan x − sec x + 1 = 0 in (0, 10) is (a) 3 (b) 6 (c) 10



(d) 11



4. If (cos θ + cos 2θ) = cos  θ + cos 2θ, then the least positive value of θ is equal to (a) ! (b) " (c) 



(d) 



5. The number of solution(s) of sin 2x + cos 4x = 2 in the interval (0, 2π) is (a) 0 (b) 2 (c) 3



(d) 4



1. The number of solutions of the equation  (a) 3 (b) 2



  



   



6. The complete solution of the equation 7 cos x + sin x cos x − 3 = 0 is given by (b) nπ − , (n ∈ I) (a) nπ +  ; (n ∈ I) " "



(c) nπ + tan  ; (n ∈ I)



(d) nπ +



7. The cos (sin x) = 0, then x lies in (a) & " ,  ( ∪ &  , π( (b) &− " , 0(



(c) &π,















"



"



, kπ + tan  ; (n, k ∈ I)



(



(d) null set



8. If 0 ≤ α, β ≤ 90 and tan (α + β) = 3 and tan (α – β) = 2 then value of sin 2α is    (b) (c)  (a) − √



√



(d) none of these



√



(d) 0



9. If tan A and tan B are the roots of x  − 2x − 1 = 0, then sin (A + B) is   (a) 1 (b) (c)   



10. If cos 2x – 3 cos x + 1 = /  (a) x = (2n + 1)  , n ∈ I



 / 



, then which of the following is true ?



(b) x = 2nπ, n ∈ I







(c) x = 2nπ ± cos  &1(, n ∈ I



(d) no real x



11. The solutions of the equation sin x + 3 sin 2x + sin 3x = cos x + 3 cos 2x + cos 3x in the interval 0 ≤ x ≤ 2π, are 1  1 3  " 3   1 3 " (a) 2 , 2 ,  (b) 2 , 2 , 2 , 2 (c)  ,  ,  , 2 (d) 2 , 2 ,  ,  12. If x ∈ 4− (a) π



1







,



1







5, then the greatest positive solution of 1 + sin" x = cos  3x is (b) 2π



(c)



1



13. Number of values of ‘x’ in (−2π, 2π) satisfying the equation 267 (a) 8 (b) 6 (c) 4 14. General solution for |sin x| = cos x is



(d) none of these



 8







8



+ 4. 2







= 6 is (d) 2



Trigonometric Equations (IIT) (a) 2nπ + , n ∈ I "



(b) 2nπ ± , n ∈ I



(c) nπ + , n ∈ I



"



"



15. The most general solution of tan θ = – 1, cos θ = (a) nπ +







"



,n∈I



(b) nπ + (−1)7







"







√



is



,n∈I



(c) 2nπ +







"



,n∈I



(d) none of these



(d) none of these



16. The solution(s) of the equation cos 2x sin 6x = cos 3x sin 5x in the interval [0, π] is/are  1 (a) (b) (c) (d) !











17. The equation 4 sin x − 2=√3 + 1> sin x + √3 = 0 has (a) 2 solutions in (0, π) (c) 2 solutions in (−π, π)



!



(b) 4 solutions in (0, 2π) (d) 4 solutions in (−π, π)



18. If cos 2x + 2 cos  x = 1, x ∈ (−π, π), then x can take the values  (a) ± (b) ± (c) ± 



"



(d) none of these



"



19. The solution(s) of the equation sin 7x + cos 2x = – 2 is/are ?  (a) x = < + " , k ∈ I (b) x = nπ + " , n ∈ I (c) x = 2nπ +  , n ∈ I 20. Set of values of x in (−π, π) for which |4 sin x − 1| < √5 is given by    (a) & ,  ( (b) &−  ,  ( (c) & , −  (



(d) none of these 



(d) &−  , −  (



TEST YOUR SKILLS Level



1



1. If cos x + cos  2x + cos  3x = 1 then (b) x = (2n + 1)  , n ∈ I (a) x = (2n + 1) " , n ∈ I



(c) x = nπ ± ! , n ∈ I



(d) none of these



2. If 4 cos θ + √3 = 2(√3 + 1) cos θ, then θ is (a) 2nπ ±  , n ∈ I (b) 2nπ ± " , n ∈ I



(c) 2nπ ± ! , n ∈ I



(d) none of these



3. Set of values of ‘α’ in [0, 2π] for which m = log & (a) 4 ! ,



1



!



5



(b) & ! ,



1



!



(



D E



C (



(2 sin α − 1) ≤ 0, is



4. If (a + 2) sin α + (2a – 1) cos α = (2a + 1), then tan α = (a) 3/4 (b) 4/3



1



(c) &0, ! ( ∪ & ! , π(



(c) F8



F



1



(d) & ! , (d) F8



C 







!



(



F



 



5. If θ , θ , θ , θ" are the roots of the equation sin (θ + α) = k sin 2θ, no two of which differ by a multiple of 2π, then θ + θ + θ + θ" is equal to (a) 2nπ, n ∈ Z (b) (2n + 1)π, n ∈ Z (c) nπ, n ∈ Z (d) none of these 



6. The number of solution(s) of the equation cos 2θ = (√2 + 1) &cos θ − (, in the interval &− " , √ (a) 4 (b) 1 (c) 2 (d) 3







"



(, is



Trigonometric Equations (IIT) 7. The value(s) of θ lying between 0 & 2π satisfying the equation : r sin θ = √3 & r + 4 sin θ = 2 (√3 + 1) is/are  1 (b) (c) (d) (a) !











!



8. The value(s) of θ, which satisfy 3 – 2 cos θ – 4 sin θ – cos 2θ + sin 2θ = 0 is/are (a) θ = 2nπ ; n ∈ I (b) 2nπ +  ; n ∈ I (c) 2nπ –  ; n ∈ I



(d) nπ ; n ∈ I √  



, then A 9. Given that A, B are positive acute angles and √3 sin 2A = sin 2B & √3 sin A + sin B =  or B may take the value(s) (a) 15 (b) 30 (c) 45 (d) 75 10. The solution(s) of 4 cos x sin x − 2 sin x = 3 sin x is/are  (a) nπ ; n ∈ I (b) nπ + (−1)7 ;n∈I (c) nπ + (−1)7 &− ( ; n ∈ I 



  F 67 



11. &



C F 67 



(a) x ∈ ϕ



 C F 67 



( I



 F 67 







= 1, where a ∈ R then



(b) x ∈ R ∀ a



(c) a = 0, x ∈ R



(d) none of these



(d) a ∈ R, x ∈ nπ, where n ∈ I



12. The general solution of the following equation : 2 (sin x – cos 2x) – sin 2x (1 + 2 sin x) + 2 cos x = 0 is/are (b) nπ + (−1)7 &−  ( ; n ∈ I (a) x = 2nπ ; n ∈ I (c) x = nπ + (−1)7 ! ; n ∈ I



(d) x = nπ + (−1)7 " ; n ∈ I



13. The value(s) of θ, which satisfy the equation : 2 cos 3θ + 3 cos 3θ + 4 = 3 sin 3θ is/are 7  7  7  7  (a) + ,n∈I (b) − ,n∈I (c) + ,n∈I (d) − ,n∈I 



14. If x ≠



?







3







, k ∈ I and (cos x)67



(a) nπ + (−1)



7







;n∈I



8



3



  " 67  C 



1



1



1



1



= 1, then all solutions of x are given by



(b) 2nπ ±  ; n ∈ I



(c) (2n + 1)π −  ; n ∈ I



(d) none of these



15. Using four values of θ satisfying the equation 8 cos" θ + 15 cos θ − 2 = 0 in the interval (0, 4π), an arithmetic progression is formed, then (a) The common difference of A.P. may be π (b) The common difference of A.P. may be 2π (c) Two such different A.P. can be formed (d) Four such different A.P. can be formed



Level



2



1. The general solution of the equation : tan α + 2√3 tan α = 1 is given by 7 (a) α =  , n ∈ I (b) α = (2n + 1)  , n ∈ I (c) α = (6n + 1)  , n ∈ I 2. sin 3θ = 4 sin θ . sin 2θ . sin 4θ in 0 ≤ θ ≤ π has (a) 2 real solutions (b) 4 real solutions (c) 6 real solutions



(d) α =



7







,n∈I



(d) 8 real solutions



3. The number of integral values of a for which the equation cos 2x + a sin x = 2a – 7 possesses a solution is (a) 2 (b) 3 (c) 4 (d) 5 4. The principal solution set of the equation, 2 cos x = √2 + 2 sin 2x is    (a) N2 , 2 O (b) N" , 2 O (c) N" ,  O



(d) N2 ,











O



Trigonometric Equations (IIT) 5. The number of solutions of the equation |sin x| = |cos 3x| in [−2π, 2π] is (a) 32 (b) 28 (c) 24



(d) 30



6. The number of all possible triplets (a , a , a ) such that : a + a cos 2x + a sin x = 0 for all x is (a) 0 (b) 1 (c) 2 (d) infinite 7 7. If 2 tan x − 5 sec x − 1 = 0 has 7 different roots in 40, 5, n ∈ N, then greatest value of n is  (a) 8 (b) 10 (c) 13 (d) 15 8. The solution of |cos x| = cos x – 2 sin x is (a) x = nπ, n ∈ I (b) x = nπ + , n ∈ I



(c) x = nπ + (−1)7 , n ∈ I



"



(d) (2n + 1)π + , n ∈ I



"



"



9. The number of solutions of sin θ + 2 sin 2θ + 3 sin 3θ + 4 sin 4θ = 10 in (0, π) is (a) 1 (b) 2 (c) 4



(d) 0



10. The arithmetic mean of the roots of the equation 4 cos x − 4 cos  x − cos(π + x) − 1 = 0 in the interval [0, 315] is equal to (b) 50π (c) 51π (d) 100π (a) 49π 11. If sin (x – y) = cos (x + y) = 1/2 then the values of x & y lying between 0 and π are given by (a) x = π/4, y = 3π/4 (b) x = π/4, y = π/12 (c) x = 5π/4, y = 5π/12 (d) x = 11π/12, y = 3π/4 







12. The equation 2 sin  . cos x + sin x = 2 sin  . sin x + cos x has a root for which (a) sin 2x = 1







(b) sin 2x = –1



13. cos 15x = sin 5x if 7 (a) x = −  + 1 , n ∈ I



(c) cos x = 



7



(b) x = " +  , n ∈ I



14. 5 sin x + √3 sin x cos x + 6 cos x = 5 if (a) tan x = −1/√3 (b) sin x = 0 15. sin x + 2 sin x cos x − 3 cos x = 0 if (a) tan x = 3 (b) tan x = – 1







(c) x =  +



7



1



,n∈I



(c) x = nπ + π/2, n ∈ I (c) x = nπ + π/4, n ∈ I



16. sin x − cos 2x = 2 − sin 2x if (a) x = nπ/2, n ∈ I (c) x = (2n + 1) π/2, n ∈ I



(b) tan x = 3/2 (d) x = nπ + (−1)7 sin (2/3), n ∈ I



1



1. Solve the equation: cot x – 2 sin 2x = 1. 







7



(d) x = nπ + tan (−3), n ∈ I



CHECK YOUR BASICS



2. Solve the equation: sin 5x = 16 sin1 x.







(d) x = − " +  , n ∈ I (d) x = nπ + π/6, n ∈ I



Subjective Questions Level







(d) cos 2x = − 



3. If tan θ + sin ϕ =  & tan θ + cos ϕ = " then find the general value of θ & ϕ.



Trigonometric Equations (IIT) 4. Solve for x, the equation √13 − 18 tan x = 6 tan x – 3, where – 2π < x < 2π.



5. If α & β are two distinct roots of the equation, a tan θ + b sec θ = c then prove that : tan (α + β) = 6. If α & β satisfy the equation, a cos 2θ + b sin 2θ = c, then prove that : cos α + cos  β =



F



F8  8



F8 C F C Q8



.



.



F8 C Q8



7. Find the general solution of sec 4θ – sec 2θ = 2. 8. Solve the equation 3 – 2 cos θ – 4 sin θ – cos 2θ + sin 2θ = 0.



9. Solve the equation for 0 ≤ θ ≤ 2π; (sin 2θ + √3 cos 2θ) − 5 = cos & − 2θ(. 10. Solve the equation : 1 + 2 cosec x = −



E 8 8







!



.



11. Solve the equation : sin 4x + cos  x = 2 sin 4x . cos " x. 12. Solve the equation : 2 sin x = 3x  + 2x + 3.



Level



2



1. Solve : 2 + 7 tan θ = 3.25 sec  θ (0 < θ < 360 ).



2. Solve : tan θ + sec θ = √3 for values of θ between 0 & 360 .



3. Find all the values of θ satisfying the equation ; sin θ + sin 5θ = sin 3θ such that 0 < θ < π. 4. Solve the inequality : tan x − (√3 + 1)tan x + √3 < 0.



5. cos x + cos  2x + cos  3x = 1.



6. Find all value of θ, between 0 & π, which satisfy the equation cos θ . cos 2θ . cos 3θ = 1/4.



7. Find



the



general



solution



of



the



trigonometric



equation



√16 cos" x − 8 cos  x + 1 + √16 cos" x − 24 cos  x + 9 = 2.



8. Solve for x, the equation √13 − 18 tan x = 6 tan x – 3, where – 2π < x < 2π.



F



9. If α & β are two distinct roots of the equation, a tan θ + b sec θ = c then prove that : tan (α + β) = F8  10. Find



the



principal



solution







Icot 3x + sin x − + R√3 cos x + sin x − 2 = sin "



of  



−



the √ 



trigonometric



11. Determine the smallest positive value of x which satisfy the equation, √1 + sin 2x − √2 cos 3x = 0.



12. 2 sin &3x + " ( = √1 + 8 sin 2x . cos 2x.



13. Given that A, B are positive acute angle, solve : √3 sin 2A = sin 2B & √3 sin A + sin B =



√   



.



15. Find all values of θ between 0 & 180 satisfying the equation ; cos 6θ + cos 4θ + cos 2θ + 1 = 0.



16. If α & β satisfy the equation, a cos 2θ + b sin 2θ = c then prove that : cos α + cos  β =



.



equation



.



14. Solve : sin 5x = cos 2x for all values of x between 0 & 180 .



8



F8 C F C Q8 F8 C Q8



.



Trigonometric Equations (IIT) 17. Find all values of θ lying between 0 & 2π satisfying the equations : r sin θ = √3 & r + 4 sin θ = 2 (√3 + 1).



18. Find the value of θ, which satisfy 3 – 2 cos θ – 4 sin θ – cos 2θ + sin 2θ = 0. 19. Solve the inequality : sin 3x < sin x. 20. Solve for x, (− π < x < π) the equation ; 2(cos x + cos 2x) + sin 2x(1 + 2 cos x) – 2 sin x. 21. Find the range of y such that the equation, y + cos x = sin x has a real solution. For y = 1, find x such that 0 < x < 2π. 22. Find the general values of θ for which the quadratic function (sin θ)x  + (2 cos θ)x +



 S C 67 S 



is the



square of a linear function. 23. If sin A = sin B & cos A = cos B, find the values of A in the terms of B. 24. Solve the equation : (1 – tan θ) (1 + sin 2θ) = 1 + tan θ. 25. Find the general solution of sec 4θ – sec 2θ = 2.



BRAIN GRINDERS 1. Solve the equation



√ 



sin x – cos x = cos x.



2. cos 3x . cos x + sin 3x . sin x = 0.



3. Find all the solutions of, 4 cos x sin x − 2 sin x = 3 sin x.



4. If α & β are the roots of the equation, a cos θ + b sin θ = c then prove that : (i) sin α + sin β = F8 8  F8



(ii) sin α . sin β = F8



5. Find



the



least



C Q8



T



U



, (iii) tan  + tan  = F



positive



angle



Q



C 



T



U



  F



, (iv) tan  . tan  = 



measured



in



degrees



C F



Q



C Q8



,



. satisfying



the



equation



sin x + sin 2x + sin 3x = (sin x + sin 2x + sin 3x). 6. Find the general solution of the following equation : 2(sin x – cos 2x) – sin 2x(1 + 2 sin x) + 2 cos x = 0. 7. Solve the inequality sin 2x > √2 sin x + (2 – √2) cos x. 8. Find the values of x, between 0 & 2π, satisfying the equation ; cos 3x + cos 2x = sin 9. Solve for x : sin 3α = 4 sin α sin (x + α) sin (x – α) where α is a constant ≠ nπ. 10. Solve



 







+ sin  .



: cos (π . 3 ) − 2 cos (π . 3 ) + 2 cos(4π . 3 ) − cos(7π . 3 ) = sin(π . 3 ) + 2 sin (π . 3 ) −



2sin4π . 3x+2sinπ . 3x + 1−sin(7π . 3x).



11. Find the set of values of ‘a’ for which the equation, sin" x + cos " x + sin 2x + a = 0 possesses solutions. Also find the general solution for these values of ‘a’. 12. Solve : tan 2x + cot  2x + 2 tan 2x + 2 cot 2x = 6. 13. Solve the equation : 1 + 2 cosec x = −



8 



E 8



.



Trigonometric Equations (IIT) 



14. sin" x + cos " x − 2 sin x + " sin 2x = 0.



15. Solve : tan x . tan 3x . tan 4x = tan x − tan 3x + tan 4x.



16. Solve : sin x + cos x =



3



!



cos " 2x.



17. Find the set of values of x satisfying the equality sin &x − ( − cos &x + "   2  .







"



( = 1 and the inequality



18. Find the sum of all the roots of the equation, sin √x = −1, which are less than 100 π . Also find the sum



of the square roots of the roots. Now, can we conclude that all the roots cos √x = 0 are also the roots of



sin √x = −1? Justify your answer. √



√



19. Solve : sin &  ( + cos &  ( = √2 sin √x . 20. Find the general solution of the equation, sin 21. Let



S



be



the



set



of



 C  



all



+ sin



 C  



those



− 3 cos



 C 



solutions







= 0. of



the



equation,



(1 + k) cos x cos (2x – α) = (1 + k cos 2x) cos (x – α) which are independent of k & α. Let H be the set of



all such solutions which are dependent on k & α. Find the condition on k & α such that H is a non-empty



set, state S. If a subset of H is (0, π) in which k = 0, then find all the permissible values of α.



22. Solve the equation : sin 5x = 16 sin1 x. W



8



 X C   X 67 X Y " 23. Solve for x & y,  67 W X C  8 X 67 X Y  .



24. Solve the equation : cot x – 2 sin 2x = 1. 25. Find all values of ‘a’ for which every root of the equation a cos 2x + |a| cos 4x + cos 6x = 1 is also a root 



of the equation, sin x cos 2x = sin 2x cos 3x –  sin 5x, and conversely, every root of the second equation is also a root of the first equation.
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