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INSTRUCTIONS

1. Attempt ALL questions.

2. Round off your final answers to a minimum of TWO decimal places.
3. Write neatly and legibly.

4. You are advised to use the attached data sheet.

QUESTION 1 Multiple-choice questions

Four options are provided as possible answers to the following questions.
Choose the answer and write only the letter (A-D) next to the question
number (1.1- 1.4) in the answer sheet, eg. 1. 5 A.

1.1 Which one of the following best describes an inelastic collision?
A Both momentum and kinetic energy are conserved.

B Total kinetic energy is not conserved but total linear momentum is
Conserved.

C Neither kinetic energy nor mementum are conserved.

D Kinetic energy is conserved but total linear momentum is not
conserved. (2)

1.2 Inthe equation Fnet At = Ap, the product of Fnet At represents the ...

A  force per unit time.

B rate of change in momentum.

C impulse.

D inertia of the body. (2)
1.3 A body moving at a constant velocity has kinetic energy E and momentum

p. The velocity of the body is doubled. Which ONE of the following correctly
gives the magnitudes of both the kinetic energy and momentum?

Kinetic Energy Momentum
A 2E 2p
B 4E 4 p
C 4E 2p
D 2E 4p (2)
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1.4 A ball of mass m strikes a wall perpendicularly at a speed 2v.
Immediately after the collision the ball moves in the opposite direction
at a speed v, as shown in the diagram below.

The magnitude ¢

A ol

B MV
C 2wV
D 3MmV (2)
(8]
QUESTION 2

The diagram below shows a 65,4Kg gymnastic dancer who jumped in the air
and landed her left foot on the floor at 7 m.s™". She slid and came to a complete
stop in 0, 5 seconds.
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2.1 Define the term impulse in words. (2)
2.2 Calculate:
221 The impulse of the dancer. (3)

2.2.2 The magnitude of the force which the floor exerted on the dancer’s
foot. (3)

2.3 Inthe diagram below, a 600 g football which is initially at rest is
thrown at the wall.

Wall
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of time.
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2.3.1 State Newton's second law in terms of momentum. (2)
2.3.2 Calculate the magnitude of the impulse exerted to the football. (3)
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2.3.3 Use a calculation to show that the velocity at which the football hits
the wall is 340 m.s™

QUESTION 3

In the diagram below, a trolley of mass 5 kg, moves at 4 m-s™' east across a
frictionless horizontal surface. A box of mass 1, 5 kg is dropped onto the trolley,
then the trolley and the box continue to move in the same east ward direction.
Take eastward direction as positive.

3.1

3.2

3.3

34

1, 5Kg

Define in words the Law of Co-néervation of linear momentum.

Calculate:

3.2.1  The velocity of the trolley-box system after the box is dropped on to
the trolley.

3.2.2 The change in momentum of the trolley.

State the condition for an elastic collision.

Use a calculation to show that the collision above between the box and the
trolley is ELASTIC or INELASTIC.

(3)
[16]

(2)

(3)

(1)

(9)
[13]
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QUESTION 4

The diagram below shows car A of mass 800 kg, travelling slowly near
the traffic light. Car A is hit from behind by Car B of mass 950 kg,

travelling at 10 m-s~1in eastward direction.

CARB CARA

000 g
@® e (©)

The change in momentum with time of car A just before and just after collision is
represented on the graph below. Consider the system to be isolated.

Momentum versus time graph for car A
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4.1 Define the term momentum in words.

4.2 Use the information in the graph and a relevant equation to explain why the
net force acting on car A is zero betweent=10sandt=20s.

4.3 Use the information in the graph to calculate:
4.3.1 The magnitude of the velocity of car A just before the collision.

4.3.2 The velocity of car B just after the collision.
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4.4 Toimprove passenger safety, modern cars are designed to crumple partially
on impact, in addition of the presence of seat belts. Explain how seat belts
in cars can improve passenger safety during an accident. Include a relevant
physics equation in the explanation.

TOTAL: 50
DATA FOR PHYSICAL SCIENCES GRADE 12
PAPER 1 (PHYSICS)
TABLE 1:
PHYSICAL CONSTATNTS
NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE

Acceleration due to gravity B

Swaartekragversnelling g ks
TABLE 2:

FORCE/KRAG

Fret = ma p=mv

£ =uN e = 1N

Fnei 2\t == .\p W = mg

Ap=mv, — mv,
TABLE 3:

MOTION/BEWEGING

vV, =V, +aAt

Ax = v At + laat? or/of Ay =v At + Laat”

' 2 2 (V, +V V, +V,
v,” =v,° +2aAx orlof v,* =v° + 2aay | OX —[*Tf ]m orlof Ay __l ; ; r ]At
TABLE 4:
ENERGY
W =FAXx cos 6

U=mgh or/of E, =mgh

K="my?2 or/of E =+ my?2
2 k 2
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1.1 BV VY
12 ov'v/
13 vV
14 pv' vV
QUESTION 2
2.1 The product of the resultant/net force acting on an object and the time
the resultant/net force acts on the object‘/ ‘/[2 or 0 mark]
2.2.1 | DOWNWARD IS POSITIVE UPWARD IS POSITIVE
Fnet At = Ap‘/ Fnet At = Ap\/
=m (Vf - Vi) =m (Vf- Vi)
= 65,4(0-7)Y =65,4(0- (-7) V'
=-457,8 N.S = 457,8 N.S upwardy’
= 457,8 NS upward %
[If no direction, max: 2mks]
2.2.2 POSITIVE MARKING FROM 2.2.1
DOWNWARD IS POSITIVE | UPWARD IS POSITIVE
Fretat=apY o Fnet At = A
Fnet (0,5) =-457,8 V' Fnet (0,5) = 457,8Y
Fnet =-9156N Fnet =915,6 NY (upward)
Fnet =915,6 NY (upward)
2.3.1 The net force acting on an object is equal to the rate of change of its
momentumv'v’ [2 or 0 mark]
2.3.2 Impulse = area under the graph
=Ixbxh }Anyone\/
2
= %x 12x34v

=204 NSV

[8]

(2)

(3)
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4k Fnet At = Ap‘/
204=0,6 (Vf- 0)‘/
Vf = 340 m.5'1‘/
QUESTION 3
31 The total linear momentum of a closed svstem\/ remains constant/is
conserved’/ [2 or 0 mark]
3.2.1 2 Poefore = Z Paﬁer‘/
mv + mv = (m+m)Vs
(5)(4)+0.= (6.5)Vi V'
vf =3,077 m:s! eastV’ [If no direction, max: 2 mks]
322 Ap = m(Vs - Vi) :
= 5(3,077 —4)¥
=-4,62 kg'm-s-1 |
= 4,62 kg'm-s-1, west—z‘{ [If no direction, max: 1 mk]
3.3 The kinetic energy remai‘ﬁé""ﬁOnstant.‘/
OR
The kinetic energy before the collision equals kinetic energy after the
collision.
34 5y Y+ 2

2 2

=1 x1,5%0 * 1 x5x @42V
2 2

=40J

1 1
Ik =_ mvi2+ _ mvi?

2 2

T = L x15x(3, 0772 + Lx5x(3,0772Y
2 2
ks = 30,77 J

Zxi is not equal to Zkr ‘/, inelastic collision. ¥’

(3)
[16]

(2)

(3)

(2)

(1)

()
[13]
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QUESTION 4

4.1 The product of the object's mass and its velocity.Y” [1 or 0 mk]

4.2 Frcm the grap&n Ap is zero/constant. v

" From Fnet = —. Fret will be zero¥’
At

431 pi=muiv’

20 000 = 800viY"
=25 m.s'V

43.2 | EAST IS POSITIVE

Zpi=2Zps Any 1‘/
(Pai + mvis = Pai * mvns}

(20 000) + (950 x10)¥ = (40 000) * (950Vrs)Y

Vis = 20, 53 m.s! east{ e

[If no direction, max: 3 mks]

WEST IS POSITIVE

Zpi = Zps Any 1 v
(Pai + mvis = Pai + mvis
(20 000) + (950 x-10)¥" "= (10 000) + (950Vb)Y
Vi =-20, 53 m.s™
Vi = 20, 53 m.s™ eastY
[If no direction, max: 3 mks]

4.4

OR: Fnet=—

AV
From: Fret=m — v/ At

At

As Atis increasedY  Fret (exerted on a passenger) decreasesY

TOTAL:50

(4)

)
[13]



