Skill 20: Newton's Laws
Inertia, momentum, impulse etc

18. A 15-kilogram cart is at rest on a horizontal surface. A 5-kilogram box is placed in the cart.

C/clmpared to the massia_nd %Fleftla of the cart, the cart-box system has ) QX+ ook
/ A) more mass and more mema B) more mass and the same inertia \S o A0 Kk
iy ame. < X
C) the same mass and more inertia D) less mass and more inertia

19. Which object has the greatest in ertla‘?

NS S o,

A) a 0.010-kg bullet traveling at 90. m/s

B) a 30.-kg child traveling at 10. m/s on her bike

C) a490-kg elephant walking with a speed of 1.0 m/s
@> a 1500-kg car at rest in a parking lot

20. Which situation describes an object that has no unbalanced force acting on it?
Ne acee\empn

A) an apple in free fall O nange W\ Sp2 "

B) a satellite orbiting Earth
(C))a hockey puck moving at constant velocity across ice
D) alaboratory cart moving down a frictionless 30.° incline

21. Cart A has a mass of 2 kilograms and a speed of 3 meters per second. Cart B has a mass of 3
kilograms and a speed of 2 meters per second. Compared to the inertia and magnitude of

momentum of cart 4, cart B has /\ \_)D
A) the same inertia and a smaller magnitude of momentum @1‘ %E‘g .

B) the same-inertia and the same magnitude of momentum | R =
C) greater inertia and a smaller magnitude of momentum N > = ’S "
) greater inertia and the same magnltude of momentum = P (e, | plkg™g

22. Base your answer to the following question on the diagram below, which shows a 1.0-newton
metal disk resting on an index card that is balanced on top of a glass.

___— Metal disk

index —f
card —Glass

When the index card is quickly pulled away from the glass in a horizontal direction, the disk
falls straight down into the glass. This action is a result of the disk's

(A)lﬁéﬁl% B) charge C) shape D) temperature




Skill 20: Newton's Laws

23. Two forces, Fi and Fz, are applied to a block on a frictionless, horizontal surface as shown

below. \
F,=12N ——— F=2N Fats -\ + AN = -0\
i oc - s
:am 2 ‘_“ ‘-— ﬁ' A .
TTTT7 777777777 77777777 0= =l m'r%“j—_%;{\—ifgtﬁ
Frictionless surface -2 e (

If the magnitude of the block's acceleration is 2.0 meters per second?, what is the mass of the
block?

A) 1kg B)_@ C) 6ke D) 7kg

- N
™
24. A constant unbalanced force is applied to an object for a period of time. Which graph best
represents the acceleration of the object as a function of elapsed time?
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25. A net force of 25 Newtons is applied horizontally to a 10.-kilogram block resting on a table. T
What is the magnitude of the acceleration of the block? 'FM\_: BN oS ,\:;(_‘%_\
2 2 2 TN ™= 1bYq :
A) 0.0 m/s B) 026m/s2  C) 0.40 m/s @S_nj/,s ) et L -
- 10kgy
. - . T0s?
26. Which mass would have the greatest acceleration if the same unbalanced force was applied to
9 e
e?ih;_ e e Small m
" Q- = ‘
A) Tkg ) B) 2kg C) 3kg D) 4kg M Dig &
27. An unbalanced force is applied to a mass, producing an acceleration. If the same unbalanced
force is applied to a mass one-half as large, the resulting acceleration gfill be O - "\_—“M\__

A) the same B) fwice as great
C) one-half as great D) four times as great
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. ConSyon\T . . .
28. A cart Is,_umﬁ)gr’l*nbliz accelerating from rest. The net force acting on the cart is

A) decreasing  B) zero @D D) increasing

29. What force is needed to give an electron an acceleration of 1.00 x 1019 m/s2? \‘m\“:7 o
Qo= VK0T M

A) 9.11x 104N B) 9.11x 103! N ;
C) 9.11x 1021N") D) 1.10x 104N M= S (‘n&-\e_.\?e):\ﬁeh\fa\afq
= Qi\X10 k%

Feer-mocz Q \\x\ﬁ@(\ X\U\\M’gb

30. Two forces are applied to a 2.0-kilogram block on a frictionless horizontal surface, as shown

1n the diagram below. ; ’ = 5
gta P 8Nt —AW “bh

F,=20N F,=80N s
<«—— 20kg [——> W\”F\L‘i Cia
s e o N ey
A= 2= =Ty 3N

- Frictionless Surface

The acceleration of the block is
A) 5.0 m/s? to the right B) 5.0 m/s? to the left
3.0 m/s? to the right > D) 3.0 m/s? to the left

31. An object with a mass of 0.5 kilogram starts from rest and achieves a maximum speed of 20
meters per second in 0.01 second. What average unbalanced force accelerates this obj ect?
P =.0KG

A) LOOON™ B) 10N C) 0.IN D) 0.001 N i ? |

R = ("‘ ] % __.—A\‘ "QC{;C]‘YJ 5
s Ng: M € Qe - %>
Fey~MAa +_ z,0lS

32. The diagram below shows a compressed spring between two carts initially at rest on a
horizontal, frictionless surface. Cart 4 has a mass of 2 kilograms and cart B has a mass of 1
kilogram. A string holds the carts together

A B .
\ 2% .
I T eusients A Law
L1707 77777 [7 7777

The string is cut and the carts move apart. Compared to the magnitude of the force the spring
exerts on cart 4, the magnitude of the force the spring exerts on cart B is

A) the same B) half as great
C) twice as great D) four times as great




- e ’\;‘_V(f‘\'\ . s
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TOTTRTT . ) : T Rpye
33. A student pulls a 60.-newton sled with a force having a magnitude of 20. newtons. What
is the magnitude of the force that the sled exerts on the student?

A)20.N_ B) 40.N C) 60.N D) 80.N _— |
s Qauw

34. A carpenter hits a nail with a hammer. Compared to the magnitude of the force the hammer
exerts on the nail, the magnitude of the force the nail exerts on the hammer during contact is

A) less B) greater @ the safl-:i\“é\‘ '%(C\ \/L‘
e 2 )

35. Earth's mass is approximately 81 times the mass of the Moon. If Earth exerts a gravitational
force of magnitude 7 on the Moon, the magnitude of the gravitational force of the Moon on

Earth is — Fod ow Mosn
'/,../m_\‘ " \() (o
@,F,/ B) i C) 9F D) 81F Q(QUO“\ Lo
Fi\-’l—\ = W\A i\,\ ooy O\ E\. (—v_\,\/\

P Mierence W 1S Causes Aiflerence nacelechion
36. What is the speed of a 1.5 x 103-kilogram car that has a momentum of 3.0 x 103 kilogram »

meters per second east? M\ S\

TN o N T%K\OEKL%/ P
A) 5.0 x103 m/s B) 2.0 x 102 m/s’ P*- R 20096
C) 4.5 x 108 m/s D) 2.0 x 107 m/s NEX; \ ’%'T_“‘_%xtd*cé

37. A 5.00-kilogram block slides along a horizontal, frictionless surface at 10.0 meters per
second for 4.00 seconds. The magnitude of the block's momentum is 8 S[_c-5 —

. z - | v} P i 5
A) 200. kgem/ 50.0 kgem/s \C) 20.0 kg'm/s D) 12.5 keem/ N=los T \om

38. What is the momentum of a 1,200-kilogram car traveling at 15 meters per second due east?

@.8 x 10 kgem/s due east > B) 1.8 x 10% kgem/s due west ?—' 7
C) 80. kgem/s due east D) 80. kgem/s due west M\ Ky

\ = \QWs eash
LW - Q(Qx\o“’ \G;O(LSMO‘ Ye)
39. Which is a unit of momentum? ¢~ ™ N o PRI | @ X10"kg™s @est

A) N-m/s2 B) kg-m/s? C) N-m/s D) kg-m/s

40. Which of the following objects has the greatest momentum? D= N
0GM .
A)_g___l;lgg,_qu_gct_rm'_g at 200 m/seca B) a 10-kg object moving at 30 m/sec Zoo¥i"s
C) a20-kg object moving at 20 m/sec™, D) a 100-kg object moving at 2 m/sec ¢ "Ye,

Hool™s )
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41. If the direction of the momentum of an object is west, the direction of the velocity of the
object is P YY\

A) north B) south C) east (D)WeStN) \/ R
S £ s Q

42. The product of an object's mass and velocity is equal to

A) force B) weight ™Y = \)
C) kinetic energy e i

7 V _,

44. A force of 6.0 newtons changes the momentum of a moving object by 1.5 kilogramemeters
per second. How long did the force act on the mass? ‘F_ (o\)

A) 1.05s B) 4.0 @ D) 0.50 s A= 15k Me

U ¢ iy 1S e ol ¢? \ﬂM«*: 4
45. Which quanuty h \botl} an magmtude and a direction? 7

A) inertia ( B) 1mpulse C) speed D) time ' o

46. Which situation will produce the greatest change of momentum for a 1.0-kilogram cart?

A) accelerating it from rest to 3.0 m/s Mav = O¥y%s Np = 5 = ?mﬁv lr
B) accelerating it from 2.0 m/s to 4.0 m/s Q{ \Ln M, } 9\\(‘ \

(a applying a net force of 5.0N for2.0s = .4 =)= =4Ap> \0 l\L
D) applying a net force of 10.0 N for 0.5s+ .+ =\ = bNs

47. In an automobile collision, a 44-kilogram passenger moving at 15 meters per second is
brought to rest by an air bag during a 0.10-second time interval. What is the magnitude of the

average force exerted on the passenger during this time? m? \NK -
oW, = \Mlg
A) 440N B) 660 N C) 4400 N . r_ 5 2 o
T i=mON  [: 1—: )

48. A 0.025-kilogram bullet is fired from a rifle by an unbalanced force of 205 Newtons. If the
force acts on the bullet for 0.1 second, what is the maximum speed attained by the bullet?

£) 5 mis B) 20 mis C) 400mis (D) s0oms > M7 Oy
g—// - D\LQ:\}
F.d=m 7L =

AV ¢ e - . 035¥A
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49. A 2,400-kilogram car is traveling at a speed of 20. meters per second. Compared to the
magnitude of the force required to stop the car in 12 seconds, the magnitude of the force ¢ >

= AV
required to stop the car in 6.0 seconds is - SO\ &’ e L
! i Y wa Qf_*.(;\c_( s & N
A) half as great @e(as great ) N\ = 0™/ Todeig,
— i LN
C) the same D) four times as great .
) + as { ks »
AP HoElgy HECoo™s
X2 O

50. A net force of 12 Newtons acting north on an object for 4.0 seconds will prf)durce an impulse

B) 48 kg-m/sec south N
D) 3.0 kg-m/sec south . 5 5 \"‘\—'

C) 3.0 kg-m/sec nort




