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Physics 12 Unit 4 — Momentum Worksheet #1

1-D Problems including Gov Problems
Solutroas

Name: Date:

1. Find the momentum of a 1300 kg car travelling at 55 km/hr. -
C.s3.6= 1027

P: m\ = [Fon ¢ 151&“7

- 1‘1, Lo NI

2. A 0.3 kg ball is travelling north at 12 m/s and is then struck by a bat, afterwards the

ball is travelling at 21 m/s south. _ 4‘”’
a) Find the change in velocity (magnitude only) A \/ —‘:VF 'TU; " {ﬁ,wll‘
=1 Vp= ~&l O
kb call et @ ViThd Ve = _=-AU-1
@: - 33 /‘"’/5)

b) Find the change in momentum. Also described as the impulse imparted on the ball.

AP = M AU v@ﬁ;)(-m) =99 N.5

c) If the collision lasts 0.21 second, what is the average force exerted on the ball during
the collision.

AP:F+:M/DV “‘DSOlU&FvF F

F=mev = (:3)(-33)
LY
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3. A 3 kg hammer strikes a nail at a velocity of 8.5 m/s and comes to rest in a time
interval of 8 ms (0.008 sec). What is the average force acting on the nail.

sUm =V -Vi
_ mMAavT .\(’ﬁ>(§5) s
of . 003 = - 0.3

(PR —m\,w WeECH.
mv + My = ™MV

(140) (36.11) + (1m()) = 38 Vo

\ = 157
- /5.8'/‘4//)’

5. A 1400 kg car travelling at 130 km/hr hits a 1800 kg truck travelling the same direction
a€ 90 k _Assuming the two vehicles become entangled, find the velocity of the

mv lt) mv =

(qo@(w.lﬁ) ké‘&ﬂo>(95> = 33 VO
V= Q9.80] mis

L\/ = 29.9 mﬁ_}
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6. A 1400 kg car travelling at 130 km/hr hits a 1800 kg truck travelling the same direction
at 90 km/hr. After the collision the truck is travelling at 105 km/hr in the original direction,

find the velocity of the car.
P _ P = o? Q . 1C
t £

CAR TRLoL AR TEWLH,
mu o+ MV = ML+ muve

fuorh (3un) + (5543 fus)V + (i 549 (2.5

7. A 12,600 kg railroad car travels alone on a level frictionless track with onstant
speed of 18 m/s. A 5350 kg load, initially at rest, is dropped onto the car. What will be

the car's new speed?
P =

éa,eog(@ = (1?,0!505V
V;lQ.QL/

Ve (36 mk

8. Calculate the force exerted on a rocket given that the propelling gases are expelled at
a rate of 1500 kg/sec with a speed of 40,000 m/s.

A @ ort second
- th’l’f’ MV
=P
!
oy = (= (40 _ (gooqoo v
+ ﬁ«éé(, oR
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9. Use conservation of momentum.

A 5.0 kg ice block is sliding along a smooth floor at 1.0 m/s west when a 0.20 N force
directed east acts on it for 4.0 s. What is the magnitude of the block’s final momentum?

A. 0.80 kg m/s .
4.2 kg m/s bﬁ) Pf VP,
C. 5.0kgm/s
Ep "/4\\7:

D. 58 kg m/s (F)GB
(- = i -®0)

\

7!

10. Change of rate means per unit time, (change in p)/time

The force F shown below is pulling the mass m over a frictionless surface with an
acceleration of a.

&P = MV
Ay s ®
st ¥
Which of the following is equal to the mass’s rate of change of momentum? = M b-:—k
A F
B !; sl m * Q
a
F
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11. What property of the graph represents A p = Ft F Q SO @
T red Lg%

The area under which graph best represents thq impulseldelivered by a tennis racket to a bali?

[, chax
F B. 4 OAjC ©

that ol
L4

v D. Ek

12. Look at change in momentum for each cart.

Th
CARTA. CALTR-
A20 kgwel.ﬁng east at 4.0 m/s strikes a stationary 8.0 kgfcart] After the collision, the
2.0 kg cart bounces back towards the west at 2.0 m/s , while the 8.0 kg cart travels east at
1.5 m/s . Which of the following is the change in momentum for each cart?

A. 4.0 Bast 12 West

B. 4.0 West 12 East

C. 12 East 12 West
12 West 12 East

R & BRI
CARTQ. £ =p.~f; :mx);-mvi‘;(@(l-@-(@@‘ 13 (e
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13. Draw this problem out to clarify the physical situation.

A 7.3% 10" kg space vehicle and its empty 6.8 X 10” kg booster unit are moving together
through space at 370 m/s. An explosion lasting 2.2 s 1s used to separate the two parts. If the

speed of the space vehicle after the separation is increased to 430 m/s, what impulse acted on the
booster unit?

A, 41x10*°N-s

B. 20x10°N-s '*zP{:
22x10° N-s
-44><10“Ns MU = MU+ MY
(’—} 37‘1D>(3?D> (37!10) ("(30 +/é8}</o> (v)
¢ gy

<:}30v+ (,3‘o> (‘3%} = (':{,3\6[!)?/‘/307_ + (Co%'D)((JJ

\/'F': - 27’"’ m/)’
D'F \ebw‘kf

- (639) (ar) - (GYDB@?")

ﬁ < Y"\'\)‘F"M&)l
F '-{’}?/q‘» UNE

porstel

= My ~ mUj

ok A ?&ao? R spw— uehite G—boo} (q@ 6‘9 0") (5?0)

P - l{??,(?l?‘) Vel
ROOTTER.

[Scb/m answer either wv(/
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