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[image: image2.png]The diagram shows two balls P and Q at the same height above the ground. Ball P is projected
horizonially and at the same instant ball Q s allowed to fal vertcally.

o '

Which oneofthe folloving staaments i true?
A Borh ball it the ground with the same velciy.
B Borh bll ake the same time to rech he ground
€. Bt balls it the ground with the same speed.

D.  The balls have different accelerations whilst falling.
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[image: image3.png]A projectile is launched horizontally from a high tower. Which one of the fllowing graphs best
represents the vertical component of the projectile’s velocity from the time it is launched to the time it
hits the ground? Assume negligible ai resistance.
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[image: image4.png]Two stones P and Q are thrown from the top of a cliff, one straight up and the other straight down, at the.
same initial speed. Both eventually hit the ground.

e
<eo

If air resistance is negligible, what will be true of the speeds with which the stones hit the ground?
A Stone P hits the ground with the greater speed.
B Stone Qhits the ground with the greater speed.
C. Both stones hit the ground with the same speed.

D.  The comparative speeds of impact depend on the height of the cliff.
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[image: image5.png]An iron cannon ball is projected horizontally from a cliff and lands on the ground below, a certain
distance from the base of the clif. Airresistance s negligible.

.

£ more massive iron ball were o be projected a the same speed.
A itwould land tthe same place.

B itwould land closer o the cliff.

C. itwould land further sway.

D it would land cither further away o closer o the cliff depending on the height of the Glff and the
speed of projection.
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[image: image6.png]‘A ball is thrown vertically upward. If air resistance is negligible, which one of the diagrams below is the
cormect ree-body force diagram showing the force(s) on the ball when it is on the way up?
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[image: image7.png]A ball is thrown vertically upwards into the air. At the highest point, its acceleration is
A zero but about to become upwards.

B.  zero butabout to become downwards.

C. upwards.

D. downwards.
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[image: image8.png]A stone is thrown from O at an angle to the horizontal. Which sketch below best shows the path of the
stone when air resistance is not neglected? On each skeich, the broken line shows the path for the same
stone in a vacuum.

A
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[image: image9.png]A stone is thrown horizontally from the top of a high cliff. Assuming air resistance is neglig
the effect of gravitational force on the horizontal and on the vertical components of the velocity of the
stone?

Vertical component of vel Horizontal component of vel

A increases to a constant value says constant
B. increases continuously says constant
c increases to a constant value decreases to zero

D. increases continuously decreases to zero
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[image: image10.png]Which one of the following is a true statement concerning the vertical component of the velocity and the
acceleration of a projectile when it s atits maximum height? (The acceleration of free fall i g

Vertical component of velocity | Aceeleration
A maximum 20

B maximum ¢

c 20 20

D. 20 &
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[image: image11.png]A ball is thrown horizontally from the top of 2 cliff. Air resistance is negligible. Which of the.
Following disgrems bestrepresents the subscquent peth of the bell2

A - B .





[image: image12.png]6 The graph shows how the position of a steel ball which has been projected horizontally from P changes
with time. The position of the ball is shown at constant time intervals.

P

vertical distance
from Pim

02

04

06

08

Lo

12

14

0 02 04 06 08 Lo 12
‘horizontal distance from P/m





[image: image13.png](2) Explain how the horizontal motion of the ball shows that air resistance is negligible.

(2 marks)

(b) Explain the vertical motion of the ball.

(2 marks)





[image: image14.png]() Ifair resistance were not negligible, describe how this would affect

(i) the horizontal motion of the ball,

(i) the vertical motion of the ball.

(3 marks)





[image: image15.png]6

(@) A man jumps from a plane that is travelling horizontally at a speed of 70ms™. If air resistance
can be ignored, determine

(i) his horizontal velocity 2.0s after jumping,

(i) his vertical velocity 20 after jumping,

(iii) ~the magnitude and direction of his resultant velocity 20 after jumping.





[image: image16.png](b)  After 2,05 the man opens his parachute. Air resistance is no longer negligible. Explain in terms
of Newton's laws of motion, why

(i) his velocity initially decreases,

(i) a terminal velocity is reached.

(4 marks)





[image: image17.png]1 The acroplanc shown in Figure 1 is travelling horizontally at 95ms™. It has to drop a crate of
emergency supplies.
‘The air resistance acting on the crate may be neglected.

95ms”

Figure 1





[image: image18.png]‘The crate is released from the aircraft at point P and lands at point Q. Sketch the path
followed by the crate between P and Q as seen from the ground.

Explain why the horizontal component of the crate’s velocity remains constant while it is
‘moving through the air.

(3 marks)




[image: image19.png](b) () Toavoid damage to the crate, the maximum vertical component of the crate’s velocity on
landing should be 32ms™. Show that the maximum height from which the crate can be
dropped is approximately 52 m.

(i) Calculate the time taken for the crate to reach the ground if the crate is dropped from a
height of 52m.





[image: image20.png](iii) If Riis a point on the ground directly below P, calculate the horizontal distance QR.

(6 marks)

(©) In practice air resistance is not negligible. State and explain the effect this has on the maximum
height from which the crate can be dropped.

(2 marks)





