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Short Description
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Description


LEAST MASTERED LEARNING COMPETENCIES: 1.) Describe the horizontal and vertical motions of a projectile; 2.) Investigate the relationship between the angle of release and the height and range of the projectile



GUIDE CARD Student’s Note



Projectile is any body that is given an initial velocity and then follows a path determined entirely by the effects of gravitational acceleration and air resistance. If there were any other force acting upon an object, then that object would not be a projectile. Gravity acts to influence the vertical motion of the projectile, thus causing a vertical acceleration. The horizontal motion of the projectile is the result of the tendency of any object in motion to remain in motion at constant velocity. Due to the absence of horizontal forces, a projectile remains in motion with a constant horizontal velocity. Horizontal forces are not required to keep a projectile moving horizontally.



After reading this page: o I still do not understand o Now I understand what the lesson is all about What I think about the things to do: o Easy o Hard For this lesson, I want to study: o Alone o With one of my classmates o Within the group



TERMS:  Projectile – any body that is given an



initial velocity and then follows a path determined entirely by the effects of gravitational acceleration and air resistance.



 Trajectory – path followed by a



projectile



 Height – vertical component of the



projectile



 Range – the horizontal distance to



which a projectile can be propelled



EQUATIONS:  xf = xi + vixt + (½)axt2  yf = yi + viyt + (½)ayt2  vix= vcosθ  viy= vsinθ  R= (xf – xi) =



vcosθ(vsinθ+(v2sin2θ – 2g(yf – yi))1/2)/g



 Rmax= V2/g  Hmax= (V2sin(θ))/(2g)



GUIDE FOR THE EQUATIONS:  Equations 1. and 2. are the kinematic



equations for the x and y direction respectively, these equations may be used to find the total time the ball spends in the air. Notice ax should be zero and ay should be –g.



 Equations 3. and 4. may be used to



find the x and y components of initial velocity based on the launch angle which is measured above horizontal.



 Equation 5. is the equation for the



range value regardless of launching and landing elevation.



 Equation 6. is the equation for max



range when launching and landing elevation are equal. This means a 450 angle gives the max range.



 Equation 7. is the equation for max



height of the projectile. This is for when launching and landing elevations are the same, the students will have to add the remaining height travelled based on their height measurements, when launching from the table to the floor.



TYPES OF PROJECTILE MOTION  HORIZONTAL  Motion of a ball rolling freely along a level surface  Horizontal velocity is ALWAYS constant  VERTICAL  Motion of a freely falling object  Force due to gravity  Vertical component of velocity changes with time  PARABOLIC  Path traced by an object accelerating only in the vertical direction while moving at constant horizontal velocity



FACTORS AFFECTING PROJECTILE MOTION  Angle  Initial velocity



PATH FOLLOWED BY A PROJECTILE



ACTIVITY CARD NO. 1



GOAL: Hit the target using a ping pong ball launched by a DIY Catapult. (See picture on the right) TEST:



Hit as many of the targets as possible in as few shots as possible NOTE:



1. Measure the angle of release for each shot 2. Describe the height and range for each shot



ACTIVITY CARD NO. 2 GOAL: Compute for the missing component (maximum height or maximum range) for each picture. ?



1. Find Hmax



?



?



2. Find Rmax



?



3. Find Hmax & Rmax



ACTIVITY CARD NO. 3 GOAL: Observe the velocity and acceleration for linear motion following a horizontal and inclined path.



MATERIALS: marble, table top, inclined surface, timer TASK: 1.



Let the marble roll in the table top for three trials. Record the distance and time. Compute for the velocity and acceleration and graph the velocity vs. time and acceleration vs. time data.



2.



Let the marble roll in the inclined surface for three trials. Record the distance and time. Compute for the velocity and acceleration and graph the velocity vs. time and acceleration vs. time data.



ASSESSMENT CARD NO. 1 Student’s Note



1. A ball rolling horizontally has a velocity



What I already know about this page? ______________________________ ______________________________



2. A ball rolling straight down an incline



What I learned from this page? ______________________________ ______________________________



that is _______ and an acceleration that is ________. has a velocity that is ________ as the object moves downward, and an acceleration that is ________ and downward.



What I still want to know about this page? ______________________________ ______________________________



ASSESSMENT CARD NO. 2



A marble is thrown horizontally from a table top with a velocity of 1.50 m/s. The marble falls 0.70 m away from the table’s edge.



A. How high is the table?



B. What is the marble’s velocity just before it hits the floor?



ENRICHMENT CARD  Spot the difference between the two pictures. Point out the



reason for difference and explain how does it affect the situation in the pictures.



Student’s Note What I already know about this page? ______________________________ ______________________________ What I learned from this page? ______________________________ ______________________________ What I still want to know about this page? ______________________________ ______________________________



ANSWER CARD Activity Card No. 2



Assessment Card No. 1



1. Hmax = 20m



1.Constant; zero



2. Rmax= 41m



2.Increasing; constant



3. Hmax= 11m Rmax= 23m



Assessment Card No. 2 1. Height = 1.08m



2. Velocity = 4.8 m/s clockwise



Enrichment Card The two picture varies in terms of the angle of launch. Hence, increasing the angle of launch decreases the height and increases the range; reducing the angle of launch increases the height and decreases the range.
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