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Impulse Problems
Concept Review:
A. What is momentum and what are its units?
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C. How are momentum and impulse related to each other?
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D. What is meant by the phrase "change in momentum?" How about "change in velocity?"
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1. A 2kghball at rest is kicked and has a final velocity of 15 m/s. What was the change in
momentum of the ball?
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2. A 2 kg ball is moving with a velocity of 15 m/s when someone catches it. What is the change in

momentum of the ball?
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3. A 1500 kg car speeds up from 10 m/s to 25 m/s. What is its change in momentum?
M= (SO0 kg £p= Pe-P: Ap=C (<00)(2S) - Cisvo)(10)
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4. A 1200 kg starts at rest, and undergoes a change in momentum ) is i
final velocity?
M = (200 4 Ap= Pp ~P;
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Ap = 10,000 (C3'%

20 oop = (1200)Vp = (100)(0) Side 1
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5. A 25 kg rock has an initial velocity of 10 m/s. What is its final velocity if its change in

momentum was 350 kgom/s?AP - P - P ZS'D = 29 VF - 1S5S0
m= 5 [c £ : C poo = 2S5 Vg
Ve = (o mls AP = mvg-mV;‘ )

lve = 2¢ ™
Ap = 290 kgmyg 250 = (15)Ve —(18)(10) 7'9 Is (

6. A 25 kg rock has an initial velocity of 10 m/s. What is its final velocity if its change in

MTOH;Eturégvas -350 kgom/s?AP - P-F - Pb _35,0 = 28 Vf -250
Ve T o M5 Ap = mug -mv¢ f "l;_’g - Zi\’{‘
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Ap-= 350 kﬂ% -0 = (1) Vp — (125)(w0) ve ISJ
Impulse

7. A box is pushed with a force of 150 N for 2 seconds. What impulse was exerted on the box?

F=1S0o N Jz= Ft —
g= 2 S T = (D)@ [7=300 N's

8. A box is pushed with a force of 150 N for 10 seconds. What impulse was exerted on the box?

C =z N -

T = (usB)Cle)

9. 0.15 kg ball is hit with a force of 170 N for 0.25 seconds. What impulse was exerted on the ball?
»
m-= 0:\§ (<5
Fz 130N J=Ft= (179028) =l 425 Ns
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10. How much force is needed to exert an impulse of 50 Nes in 15 seconds? How about in 2 seconds?

PEI(:W:abogtoO.(:\(‘)?;secondS? J_: Ft J": Fe J°= F’t 37
£=15s 50 = FLIS) 50 = FC) S0 = FCo
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11. How much time is needed for a 4.5 N force to create an impulse of 12 Neg?

F=4S N J= Ft
J’ - ll Ns (2: (,“('S) £
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All Together
12. What impulse is needed to make a 2.5 kg ball go from rest to 23 m/s?

m= 1S ks Ft=0pP

V: = 0O Mls - N

v - .t = 1A\ L
vg = 2% s " { A M)
F_t < CL'S) C)’?;) - ( ' -

13. What impulse is needed to stop a 0.15 kg egg traveling at 1.3 m/s?

Ft = AP = MV'F—MV;
Vi :-[.5 ™s = (18)(0) - C19)(13)

) = - 0.195 Nsl

14. A 2.5 kg ball is traveling with a velocity of 20 m/s to the right. What impulse is needed to make
the ball move at 20 m/s to the left? mv
F.b - bP = M\I_F .

m= 2.8 Kj
Ve = 2o Ms = (25)(-20) - (2D0)

Vg = 20 Ms - -sD - SO
[ = —00 NS\

15. What is the change in momentum of an object if a force of 75 N is exerted on it for 3 seconds?

€= 35 N Ft= &p
£t =535 (#5)(3) = AP
i

16. A 0.5 kg cart is at rest on a table. An explosion gives the cart a speed of 1.2 m/s in only 0.2
seconds. What was the force on the cart from the explosion?

mz= 0.5 Ks J = Dp
Vi= 0 Ft = My, —my,
Up 7 1 T R (2) = (05)U12) ~ (05) (o)
=05
F(2) = 06
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17. A 1200 kg car traveling is traveling at 30 m/s when it hits the brakes. If the braking force of
2000 N lasts for 7 seconds, what is the final velocity of the car?

M= (oo (45 T - AP
v; = 30 ms Sy e v,
-~ = -2000 N
g 1[;’ s (-2000)(7) = (1200) V¢ - (1100) 36)
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~14,000 = 1200 Vp — 36,000

22 000 = 100 Vg
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m
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Answers:
1) 30 kgem/s 2) —30 kgem/s 3) 22,500 kgem/s  4) 16.7 m/s
5) 24 m/s 6) —4 m/s 7) 300 Nes 8) 1500 Nes
9) 42.5 Nes 10) 3.3 N, 25N, 16,700 N 11) 2.67 s
12) 57.5 Nes 13) —0.2 Nes 14) =100 Nes 15) 225 kgem/s
16) 3N 17) 18.3 m/s

Side 4



