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Short Description

Descripción: ÁLGEBRA PARA INGENIERÍA...



Description


Ejercicios 1.2: Operaciones con números complejos en la forma polar.



Transformar a la forma polar los números complejos dados. 1)



√ 3−i



√



2



r= √ x 2 + y 2= ( √ 3 ) + (−1 )2= √ 3+1=√ 4=2 θ=



y −1 tan−1= tan −1=−30 ° +360 °=330 ° x √3



√ 3−i=r ( cosθ +isenθ )=2 ( cos 330 ° +isen330 ° ) 2)



−4 i r= √ x + y =√ ( 0 ) + (−4 ) =√ 0+16=√16=4 2



θ=



2



2



2



y −1 −4 −1 sen = sen =−90 ° +360° =270 ° r 4



−4 i=r ( cosθ +isenθ )=4 ( cos 270 ° +isen270 ° ) 3)



−4+ 4 i r= √ x 2 + y 2=√ (−4 ) + ( 4 ) = √ 16+16=√ 32=4 √ 2 2



θ=



2



y −1 4 tan = tan −1=−45°+180 °=135 ° x −4



−4+ 4 i=r ( cosθ +isenθ )=4 √ 2 ( cos 135 ° +isen 135° )



4)



√3



√



2



r= √ x 2 + y 2= ( √ 3 ) + ( 0 )2=√ 3+0=√ 3 θ=



y 0 tan−1= tan −1=0 ° x √3



√ 3=r ( cosθ +isenθ )=√ 3 ( cos 0 ° +isen0 ° ) 5)



−1−i r= √ x 2 + y 2=√ (−1 ) + (−1 ) =√ 1+ 1=√ 2 2



2



θ=



y −1 −1 −1 tan = tan =45 °+ 180° =225° x −1



√ 2=r ( cosθ+ isenθ )=√ 2 ( cos 225° +isen 225 ° )



Transformar los números complejos siguientes a la forma rectangular.



( 12− √23 i )=3−3 √3 i



6)



6 ( cos 300 °+isen300 ° )=6



7)



4 ( cos 90 °+ isen90 ° )=4 ( 0+i )=4 i



8)



5 √ 2 ( cos 135 ° +isen135 ° )=5



9)



(−2√ 2 + √22 i)=−5+ 5i −√ 3 1 4 ( cos 210 °+isen 210 ° )=4 ( − i )=−2 √3−2i 2 2



10)



5 ( cos 180 °+isen 180 ° )=5 (−1+ 0i )=−5



11)



4 ( cos 60 °+isen 60 ° )=4



( 12 + 12 √3 i)=2+2 √3 i



Efectuar las operaciones indicadas, expresando los resultados en forma rectangular. 12) 4 ( cos 45 ° +isen 45 ° )∗2 √ 2 ( cos 180 ° +isen180 ° )=8 √2 ( cos 225 °+isen225 ° )=8 √ 2



( −1√ 2 − √12 i)=−8−8 i



13) 6 ( cos 80 ° +isen 80° )∗5 ( cos 70 °+isen 70 ° )=30 ( cos 150 °+ isen150 ° )=30



14)



(



)



4 ( cos 160 °+ isen160 ° ) 1 1 1 √ 3 1 √3 = ( cos 60 ° +isen 60° ) = + = + i ( ) 4 4 2 2 8 8 16 cos 100° +isen 100°



( −2√ 3 + 12 i )=−15 √3+15 i



15)



24 ( cos 230 °+ isen230 ° ) =3 ( cos 90 ° +isen90 ° )=3 ( 0+ i )=3 i 8 ( cos 140 °+isen 140 ° )



Utilizar el teorema de “DE MOIVRE” para hallar las potencias indicadas de los números complejos siguientes y expresar los resultados en forma rectangular. 16) 3



[ 2 ( cos 50° +isen 50° ) ] =23 ( cos 50° ( 3 ) +isen50 ° ( 3 ) )=8 ( cos 150° +isen 150 ° )=8



( −2√ 3 + 12 i)=−4 √ 3+



17) 2



[ 5 ( cos 45 ° +isen 45 ° ) ] =52 ( cos 45 ° ( 2 )+isen 45 ° ( 2 ) )=25 ( cos 90° +isen 90 ° )=25 ( 0+i )=25 i 18)



(−1+ √3 )



7



√



2



r= √ x 2 + y 2= (−1 )2 + ( √ 3 ) = √ 1+3=√ 4=2 θ=



y −1 √ 3 tan = tan −1=−60 ° +180 °=120 ° x −1



−1+ √ 3=r ( cosθ+isenθ ) =2 ( cos 120 ° +isen 120° )



7



[ 2 ( cos 120° +isen 120° ) ] =27 ( cos 120° ( 7 ) +isen 120° ( 7 ) ) =128 ( cos 840 °+ isen840 ° )=128 ( cos 120 ° +i



19)



√2 + √2



(2



2



)



20



r= √ x 2 + y 2=



√(



2



2



2



) (2)



√2 θ=



√



√



√ 2 + √ 2 = 2 + 2 = 4 =√ 1=1



y −1 2 −1 tan = tan =45 ° x √2 2



4 4



4



20



√2 + √2 =r ( cosθ+isenθ )= √2 ( cos 45°+isen 45 ° )



(2



2



)



20



[ 1 ( cos 45 ° +isen 45° ) ]



20



=1 ( cos 45° ( 20 ) +isen 45 ° ( 20 ) )=1 ( cos 900 ° +isen900 ° )=1 ( cos 180 ° +isen18



Hallar todas las raíces indicadas. 20) 1



1



[ (



√ 16 ( cos 60 °+isen 60 ° )=[ 16 ( c os 60 ° +isen60 ° ) ] 2 =16 2 cos



)]



60° + k ( 360 ° ) 60 °+ k ( 360° ) +isen =4 2 2



) (



k =0 → 4 [ cos ( 30 ° +0 ( 180 ° ) ) +isen ( 30 ° +0 ( 180 ° ) ) ]=4 ( cos 30 ° +isen30 ° )=4



( √23 + 12 i)=2√ 3+2 i



k =1→ 4 [ cos ( 30 °+ 1 ( 180 ° ) ) +isen ( 30° +1 ( 180 ° )) ]=4 [ cos ( 30 °+ 180° ) +isen ( 30° +180 ° ) ] =4 ( cos 210 °



21) 3



√ 27 ( cos 120 °+isen 120 ° )=[ 27 ( cos 120 ° +isen120 ° ) ]



1 3



1



[



=27 3 cos



( 120 ° +k3 ( 360 ° ) )+isen ( 120° +3k (360 ° ) )



k =0 →3 [ cos ( 40 ° +0 ( 120° ) ) +isen ( 40 ° +0 ( 120 ° ) ) ]=3 ( cos 40 °+ isen 40° )



k =1→ 3 [ cos ( 40° +1 ( 120 ° ) )+ isen ( 40° +1 ( 120 ° ) ) ]=3 [ cos ( 40°+120 ° ) +isen ( 40 °+ 120° ) ]=3 ( cos 160°



k =2→ 3 [ cos ( 40° +2 ( 120 ° ) ) +isen ( 40 °+ 2 ( 120 ° ) ) ]=3 [ cos ( 40 °+ 240° ) +isen ( 40 ° +240 ° ) ] =3 ( cos 280 °



22)



√3 −1 r= √ x + y =√ (−1 ) + ( 0 ) =√ 1+ 0=√ 1=1 2



2



2



2



x −1 −1 −1 θ= cos = cos =360 °−180 °=180 ° r 1 −1=r ( cosθ+isenθ ) =1 ( cos 180 ° +isen 180° )



3



1 3



3



√−1=√1 ( cos 180 °+isen180 ° )=[ 1 ( cos 180 °+ isen180 ° ) ] =¿ 1 3



[ (



1 cos



)]



180 °+ k ( 360° ) 180 ° +k ( 360 ° ) +isen =¿ 3 3



) (



¿ 1 [ cos ( 60 °+ k ( 120° ) ) +isen ( 60 ° +k ( 120 ° ) ) ]



k =0 →1 [ cos ( 60 ° +0 ( 120 ° ) ) +isen ( 60 ° +0 ( 120 ° ) ) ]=1 ( cos 60 ° +isen 60° ) =1



( 12 + √23 i)= 12 + √23 i



k =1→ 1 [ cos ( 60 °+ 1 ( 120 ° ) ) +isen ( 60° +1 ( 120 ° ) ) ]=1 [ cos ( 60 °+ 120° ) +isen ( 60 °+120 ° ) ] =1 ( cos 180 °



k =2→ 1 [ cos ( 60 ° +2 ( 120 ° ) ) +isen ( 60 °+ 2 ( 120 ° ) ) ]=1 [ cos ( 60 ° +240 ° )+ isen ( 60 ° +240 ° ) ]=1 ( cos 300°



Utilizar el teorema de “DE MOIVRE” para hallar todas las raíces indicadas. 23)



x 4−81 x 4=81 x=√4 81 x=3



r= √ x 2 + y 2=√ ( 3 ) + ( 0 ) = √9+ 0=√ 9=3 2



θ=



2



y −1 0 −1 tan = tan =0 ° x 3



x 4−81=r ( cosθ+isenθ )=3 ( cos 0 °+isen0 ° )



[ (



3 cos



)]



0° + k ( 360 ° ) 0 ° +k ( 360 ° ) +isen =¿ 4 4



) (



3 [ cos ( 0 ° +k ( 180 ° ) ) +isen ( 0° + k (180 ° ) ) ]



k =0 →3 [ cos ( 0 °+ 0 ( 90° ) ) +isen ( 0 ° +0 ( 90 ° ) ) ]=3 ( cos 0° +isen 0 ° )=3 ( 1+0 i )=3 k =1→ 3 [ cos ( 0 ° +1 ( 90 ° ) )+ isen ( 0 ° +1 ( 90 ° ) ) ]=3 ( cos 90 ° +isen 90 ° )=3 ( 0+1 i )=3 i



k =2→ 3 [ cos ( 0 ° +2 ( 90 ° ) ) +isen ( 0° +2 ( 90 ° ) ) ]=3 ( cos 180 ° +isen 180° ) =3 (−1+0 i )=−3 k =3→ 3 [ cos ( 0° +3 ( 90 ° ) ) +isen ( 0 °+ 3 ( 90° ) ) ]=3 ( cos 270 ° +isen270 ° )=3 ( 0−1i ) =−3 i



3



24) x + 8 3



x =−8 x=√3 −8



x=−2



r= √ x 2 + y 2=√ (−2 ) + ( 0 ) =√ 4+ 0= √ 4=2 2



θ=



2



y −1 0 −1 tan = tan =0° x −2



x 3+ 8=r ( cosθ +isenθ )=2 ( cos 0 ° +isen 0° )



[



2 cos



( 0 ° +k3( 360 ° ) )+isen ( 0 °+ k3( 360° ) )]=¿



2 [ cos ( 0 ° +k ( 120 ° ) )+ isen ( 0 ° +k ( 120 ° ) ) ]



k =0 →2 [ cos ( 0° +0 ( 120 ° ) ) +isen ( 0° + 0 ( 120 ° ) ) ] =2 ( cos 0 °+isen 0 ° )=2 ( 1+0 i )=2



k =1→ 2 [ cos ( 0 ° +1 ( 120 ° ) ) +isen ( 0 °+ 1 ( 120 ° ) ) ]=2 ( cos 120 ° +isen120 ° )=2



( −12 + √23 i )=1+√ 3i



k =2→ 2 [ cos ( 0 ° +2 (120 ° ) ) +isen ( 0 ° +2 ( 120 ° ) ) ] =2 ( cos 240° +isen 240° )=2



( −12 − √23 i)=1−√ 3 i
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