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Use the following information to answer Q1:

A hole is drilled in a boulder that has a mass of 250.0kg. An explosive charge is placed in the hole.
The boulder explodes into three main pieces that have masses of 110.0kg, 50.0kg, and 90.0kg.
The 110.0kg piece and the 50.0kg piece fly off at right angles to each other at speeds of 4.00 m/s
and 10.00 m/s, respectively.

Q1: The magnitude of the momentum of the 90.0kg piece is
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b) 60.0 kg*m/s e o B |Pe) = 6803303221 1oy
@ 666 kg*m/s x:@.;—'o
d) 940 kg*m/s é:o
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Q2: In an inelastic collision, the energy that appears to be missing is converted into

a) sound and momentum Poree is b on erery J‘\“&_
b) force and momentum F 3
@ sound and heat

d) heat and force

Hheubco is et on &f\ugj“j(;!..

Q3: A 1575kg car, initially travelling at 10.0 m/s, collides with a stationary 2250kg car. The bumpers of
the two cars become locked together. The speed of the combined cars immediately after impact is
m/s.

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q4-Q5:

Force as a Function of Time
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Qa4: The physics significance of the area under the line of best fit from t = 0.04s to t = 0.86s is

impulse—-» At unds o F-% 3\’6"\

b) workdone —» Awa oodie & F-& gceph (hqs2o conapt)
c¢) momentum

d) change in impulse

Q5: If the mass of the object was 0.500 kg and it started from rest, then the object’s final speed at the
end of 0.86s would be m/s.

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q6:

Two carts, travelling at the same initial speed, move toward each other on a table, as shown
below. Cart | has a total mass of 500 g and Cart |l has a total mass of 250 g.

Side View of Colliding Carts
Cart I

% e

The carts collide. After contract, the carts remain separate from each other and move
independently.

Directions
\2\ 3 y X9
: 5 6
\1\‘ 4 / LX)

Relative Sizes

1 Twice as large
2 Same size
3 Half as large

Q6: For the time interval when the two carts are in contact, match the directions and relative sizes as
numbered above with the descriptions given below.

Number: S S 2kl Seme F seve At 2
Description: Direction of the  Direction of Magnitude of the
force of Cart 11 the impulse of impulse of Cart
on Cart | Cart 1 I compared to
)’mpu!se '—fm‘. C"ll’t I
= 0 AV

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q7:

Two laboratory carts are placed on a frictionless surface. A spring is attached to both carts and

compressed. A string holds the two carts together so that they are motionless. Cart | has a mass
of m and cart Il has a mass of 2.5m.
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Q7: The speed of cart Il after the string is cut is

a) 3.1m/s Fest, f 'H-s?_s?vuﬂm i3 A}, assign o velke
b) 2.0m/s P 8355, Yoo could 4o M‘Jlg +o \r’e«\\\j
c) 0.80m/s reonl ~ Il 3

0.32 m/s SIpE)iRsags. Yoo wished.
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Use the following information to answer Q8-Q9:

A 0.50 kg mass is travelling 1.00 m/s [East] when it collides with a 1.50 kg mass travelling 0.50 m/s
[West]. Immediately after the collision the 0.50 kg mass is travelling at 1.25 m/s [West].

Q8: What is the final velocity of the 1.50 kg mass after the collision?

)% Se%s
@D 0.25 m/s [East] o) s o
b. 0.25 m/s [West] 0.5 “”‘“@ \:4> 4—6_5) @
c. 1.75 m/s [East] - 625 I-;szl;s e
d. 1.75m/s [West] 7 - Pe - O.
(+6.5) +(-0.35) = (-0 625) + Ps
+0.335 = &

Vg =10.25 wofy [gast

Q9: Which of the following statements is correct?

a. Momentum is conserved and the collision is inelastic.
@ Momentum is conserved and the collision is elastic.
c. Momentum is not conserved and the collision is inelastic.
d. Momentum is not conserved and the collision is elastic.

I/,bmmbm 5 ConREved.
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Q10: A 1.50 x 10° kg car travelling at 30.0 km/h [North] collides with a 2.30 x 10° kg truck travelling at
15.0 km/h [East]. The vehicles stick together and travel together after the impact. How fast are the
vehicles travelling together immediately after the impact?

14.92 km/h B s
b. 22.76 km/h @__, 2,800 45,600
—

c. 28.78 km/h
vy

d. 45.0km/h (/'?“_*3“’15@%3 30k, 34,500
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@ ~ HS,oooEcjm/h = 56,7 03 ey e
Ng = 7".012 km/h

Q11: A stationary 200.0g firework explodes into three pieces. The first 80.0 g piece travels at 15m/s
[90°], the second 45.0 g piece travels at 18.0 m/s [180%). What is the speed of the third piece?

a. 145m/s 5% B0
x g
b. 6.28m/s GEeBL R ‘+°
© 19.3m/s v 7
d. 23.4m/s 4____ 35 =2
o 0.8
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Use the following graph to answer Q12:

Impulse Grapt} 5P
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Force {N) [East]

Q12: An object of mass 15kg experiences a varying force, as depicted above. The total impulse the
object experiences is a.bc x 10 kg m/s. The values of a,b,c,anddare

IR e a N O

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q13:

The graph below depicts the forces acting on an initially stationary 3kg mass.
e e
Impulse Graph
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Q13: What is the velocity of the 3kg mass at 8 seconds?

a. 10 m/s Fat teonv
80 m/s 2;/0 - (5) AV
c. 120 m/s

d. 240m/s AV = 8o M)



