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Physics 30 - YNomentum — Zfnit Test

Part 1: Momentum and Impulse __/8*125=___ /10
Part 2: Collisions in 1-Dimension and 2-Dimensions /8
IMPORTANT:

e Show work for MULTIPLE CHOICE questions for a possible part mark.
e Show work for NUMERIC RESPONSE questions to get the full 2 or 3 marks.
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Part 1: Momentum and Impulse — 8 marks

Q1: Which of the following statements best describes an isolated system?
(MULTIPLE CHOICE — 1 mark)

a) No external forces act on an isolated system
b) Only gravitational forces act on an isolated system

@ Momentum is always conserved in an isolated system
d) Kinetic energy is always conserved in an isolated system

Use the following information to answer questions Q2 and Q3:

As a child catches a ball, he exerts a force , F, on the moving ball for a time interval, At. The mass
of the ball is 250g and its velocity changes from +5.00 m/s to +1.00 m/s as a result of the force.

Q2: The magnitude of the impulse that the child applies to the ball is:
(MULTIPLE CHOICE — 1 mark)

1.00 Ns Fac = easd
b) 1.25Ns ﬁ*@ﬂ) : (o 250)43)(»[ m/5>

c) 2.50x10*Ns
d) 1.00x 10° Ns = { Ns

Q3: If, when catching the ball, the child had applied triple the force, then the length of time that it would

have taken to slow the ball would have been:
(MULTIPLE CHOICE — 1 mark)

a) 9At Fat: | Ns

b) 3At

o GE)X329) - (2

d) gAt



& et — Vetsion w1 & -

Use the following information to answer question Q4.

A student performs an experiment to investigate the time required to stop a toy
van. In each of four trials. the student varies the speed and mass of the van.
The toy van is brought to rest by a piston that applies a uniform force that is
the same for each trial.
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Q4: When the trials above are listed in order from the trial that has the longest stopping time to the trial
that has the shortest stopping time, the order is

< - 2 l
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LONGEST SHORTEST

(Record all four digits of your answer in the numerical-response section below)
(NUMERIC RESPONSE — 2 marks)

Ylz3] 21|, Fat = oAV

Wha  mav s lags, A must be leges
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Use the following Force-Time graph to answer question Q5.
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Q5: What is the magnitude of the impulse acting on this object?
(MULTIPLE CHOICE — 1 mark)

a) -20Ns [E]

b) 5 Ns[W]

c) 1.15x 10" Ns [E]
2.50 x 107 Ns [W]

Use the following information to answer question Q6.

A particular supertanker is fully loaded with oil and has a mass of 1.00 x 10° kg. The supertanker
has a cruising speed of 20km/h. One way to stop the ship is to reverse its engines. At maximum
reverse thrust, the ship takes 32.0 min to stop.

Q6: The momentum of the supertanker at cruising speed, expressed in scientific notation, is b x 10"

kg*m/s. The value of bis_5.56 .

(Record your three-digit answer in the numerical-response section below)
(NUMERIC RESPONSE — 2 marks) ZO Jeen & o =
[2) 36 5.5 ™

5]. 1516 Pred

| =(1 .oo»«:o“;ﬁth,r; «vb

= 5.555 10" 1iq s
=556 210" leg s
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Part 2: Collisions in 1-Dimension and 2-Dimensions — 8 marks

Use the following diagram of an AK-47 assault rifle firing a bullet into a ballistic pendulum to answer
questions Q7, Q8, and Q9.

AK-47
Maxa7= 3.47 kg

Bullet
= Mpyiter = 795
West «——> Fast Vauiet = 7303 m/s

M:0.00?“Hfj

Q7: The AK-47 recoils backward at what speed? (NUMERIC RESPONSE - 2 marks)

, ° 6 é p[_’-]o.;:

O = (0.00%9 )‘:Q(756-3“‘/$) "’ (5.‘{?|ﬁ>\/m-~n
Vacus = 16264 26513 "

Q8: The bullet embeds itself into the 0.5kg block. At the moment of impact, momentum is _i__and
kinetic energy is _ii__. (MULTIPLE CHOICE - 1 mark)

i i V. = r){
A Conserved Conserved
Conserved Not Conserved 0.00¥L .
K | Not Conserved | Conserved ( 3XB6'3 Ij‘) (0.50401@)\&
R | Not Conserved | Not Conserved =

_ 5-76433/5)"‘/5 = CO.SQ?W lc>>\/‘_
2 A (h 8y  ac S Ve 1135926 3634

Eigc > Seavt
=3 (0.00?7’63)(?30.3N\{$>1‘
7 2106.6854555
E\AF = %_(‘(NL N
» 1 (056941 Y1 3592636 34™%s)
2 32. I8
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Use the following diagram of an AK-47 assault rifle firing a bullet into a ballistic pendulum to answer
questions 1-3.

Bullet
Magtier = 7-9g
West €«——> Fast Vagpier = 730.3 m/s

Q9: After impact, the pendulum swings forward and rises to what height?
(NUMERIC RESPONSE — 2 marks)

6l 1518
¢ = (s
C0,00?QI(:)X?BO.%‘““/sv = (O. 5575 \<3> Ve

Ve = 11.359 263634 4 v

Eg= % w?®
=4 (0-5039 1.y)(11.35726 3636 mis)
T 323638 AFU1rg 5
Eiz > l';p
32,7638 T » (0. 5079 kq Yo vtse) )

h= 6.5765988%95062 ¢
nh=458cn
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Use the following diagram and information to answer question Q10.

In a movie stunt, a car and a train locomotive intentionally crash, The collision is illustrated
in the diagram below,

Train locomotive
m=4.5x 10%kg
N v=10.0m/s
- % - P 50,000 143%
s
Truck
m=3.0x 10°kg
v=452m/s

P = 135 600 Jeqg ™Yy

Q10: The magnitude of the momentum of the car-train system immediately before the collision,
expressed in scientific notation, is a.b x 10 kg*m/s. You will need to record the values of a and b.

The direction of the momentum of the car-train system immediately before the collision is ef degrees,
north of west. You will need to record the values of e and f.

The values of a, b, e, and fare , , and
a b e f

(Record all four digits of your answer in the numerical-response section below)
(NUMERIC RESPONSE — 3 marks)

Hl1 3|1 | =

117—1;1-} = "iéq,qgé. ’;5 ’dj"'{j pars %I?X\Q‘i‘gmfﬁ

by e ©: 16,7683 = |13°

150,000






