PHYSICS 12

Dynamics Review

1.

A 75 kg man stands on a scale while accelerating @hﬂa\jrds in an elevator. If the scale reads
850 N, what is the magnitude of the acceleration of the el
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A. 1.2 m/s? F N
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2.

A 45 kg toboggan and rider decelerate on level snow at 0.53 m/s?.. What is the coefficient of
friction between the toboggan and the snow?
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3.

The 4.0 kg block shown accelerates across a frictionless horizontal table at 1.5 m/s?.
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Find the mass of object m;. Fh€+: Fﬁ) : é z g?e ‘g; ¥,
A. 0.61kg |
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Which of the following is not a statement of one of Newton s laws of motion?

A. For every action force, there is an equal and opposite reaction force.

B. Ifno net force acts on an object, the obJect will remain at rest, or continue to move ata
constant velocity.

‘The acceleration of freely falling objects is proportional to their mass.

D. Ifanet force does act on an object, the object will accelerate in the direction of the net force.
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5.
Three blocks have masses 1.0 kg, 7.0kg and 5.0 kg as shown. The horizontal surface is

frictionless.
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‘What is the magnitude of the acceleration of the system?

@3.0 m/s?

e

B. 3.8m/s?
C. 6.5m/s?
D. 7.8 m/s?
6.

A 2.0 kg block is sliding down a 15° incline. The coefficient of friction is 0.62. At some
position the block has a speed of 7.0 m/s.
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What distance d will this block move before comilgg to rest? Mo - ‘SA I ?
A. 25m \/(,7,-: VLo Gt 5.0 /
B. 40m

(&Y= — 7,
ocpm O 7 -2 Loz d 4 ) ééw

A= F Yo T ey

7. In the diagram shown, the tension in the cord connecting the hanging mass and cart is 43 N.

frictionless surface

a) Draw and label a free body diagram for the cart and the hanging mass. (2 marks)

AT

Faét=T AT 5 Fret™ 9’(7
M) 43 b 955 ((a NOE é@% 43

Vi % - 5
W\;“‘é’ﬂbeé f‘{e} (\Iﬁ\’ig Ja y EARE

b) Determine the mass of‘the.cgg& MMM,-—-/ (5 marks)
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8.

A student exerts a 120 N horizontal force ona 25 kg carton of apples, causing it to
accelerate over level ground at 1.8 m/s?.

20 - Fy
SN
gy { b JAT A
B. 0.38 %\% F‘T ‘ o
C. 0.49 '

9D. 0.67 AA- ﬁ :«f%ﬁ) " Z/

A net force F acts on an object of mass m, causing it to accelerate at 4.0 m/s®. If the same
net force F acts on an object of mass 2m, its acceleration will be

1 o~
A, L0 m/s’ F = e v {L . dloubles , W DECEoven %
@./,2.0 m/s?
C. 4.0m/s?
D. 8.0 m/s?
10.

A student drags a 7.0 kg carton of apples across the floor by exerting a 45 N force in the
direction shown. The coefficient of friction between the carton and the flooris 0.52.

‘FN 5:451\1
% . /\\ / ?ﬂ, = %gﬁé‘ﬁ 4" 35&31‘/
T R Us cos2u
\\'J%\u=o.52 = Yid
Fg | -
a) What is the magnitude of the normal force acting on the carton? ~ FM + F}_s F % ' FM ;%%"" ?::L
Fru (68,60 033N = 0.3

b) What friction force acts on the cart?

@:qﬁi;’ ﬂﬂ% g’”ﬁgg = ég&k‘&.}{&) IN}: 26,30

¢) What is the acceleration of the cart?

. S
Fﬁf\(/‘%*: F;" - F@ QA -z 7, 4?53%{&

5 -
Mo = Y- dh.dn
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11.
A 72 kg skydiver drops from a helicopter and is accelerating downwards at 8.6 m/s?. Find

the friction force acting on him.
= Fe @ - ¥y

- Faet
D 1300 N ' @’Mi 4 5% ,@Z}{g é} 36 W

The diagram shows two objects connected by a light string over a frictionless pulley. Object
m, is on a frictionless horizontal table. The tension in the string is 24 N.
{se g@uchﬁ g )
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C. 710N

m,

F? ?’@3 «7
z{a) - sla.5)-2Y
& - Lg@/bk

et

e A

a) Find the acceleration of the system. & (4 marks)
net ¥ Fg,

{{ (3'%%2}@% 3(9.5)
13. v Mg = 3. \5/(7

A girl appliesa 140 N force to a 35 kg bale of hay at an angle of 28° above horizontal.
The friction force acting on the bale is 55 N. What will be the horizontal acceleration of the

b) Find the mass of m,. (3 marks)

bale?
=140 N
/
i 1l ?ﬂ”“
- N 28° N
2 Fu
A. 0.31m/s?
@ 2.0 m/s? FV\U‘% }., = VL ,\ZL
C. 2.4m/s? U

D. 2.6m/s? @«};@i@‘} Q“/ON Cas 5% — SEN
A< b Gbare
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14.
A 5.0kg concrete block accelerates downa 34° slopeat 4.2 m/s?. Find the coefficient of
friction between the block and the slope. — ﬁ\g
F Fg o 2
S AW
s Yobw = Fﬁg&%’mw\é
g [ e
Fsa : F?()S’”“"\S’ g ’
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A block is on a frictionless incline.

Q\Q
S

‘Which of the following is a correct free body diagram for the block?
A, T B. ﬁ C. }\

20.
A 5500 kg helicopter is travelling at constant speed in level flight.

®
s R

-{5 (9. 6)

B
What is the force F provided by the rotor? - g g?@iv
A. 4.9%x10*N -
B. 5.4x10°N fug 25 = 7
P
4
fC7 5.9x10" N g:,
1.2x10° N ;’yr%@
. Fup 861
- i =56
;ﬁ - M"‘” v -.. S’?
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22,

Which of the following graphs shows the relationship between acceleration and net force?

A, a l B. a
net F net F
'9)
netF net F
23.

A 12kg cartona 23° frictionless incline is connected to a wall as shown.

Wall

What is the tension T in the cord?

&F46N

B. 50N

C. 110N

D. 120N
25.

A block of mass m remains at rest on an incline as shown in the diagram.

m

The force acting up the ramp on this block is

A. O
B. mg.

@ less than mg.
. more than mg.
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28.
A curling rock is travelling to the right across the ice as shown in the diagram.

A, A B. C. A @ A

30.
The system of blocks on a frictionless surface in the diagram below is accelerating at 2.0 m/s?.

—

@ =2.0m/s? %Z@\Qé - Fov,fﬁ

- na
(BN = fen

What is the tension in the cord at X?

A. 2.0N
B. 6.0N
80N .
D. 16N o
{ * é“‘w
39,

Two masses are connected by a light string which passes over a frictionless pulley as shown.
The coefficient of friction between the 2.5 kg mass and the surface is 0.33.

m\ﬁ b f -"’ﬂ"F{’)H\

— F 1

FWL Fy | FEMEE - Mg sme
= ()(Fy o2y F fj’

" é@ﬁa}a = 438 ~FIN - (.
f%’\}“ ml"25k | M4 kg- 2491
v Ur L T A
3 % t
a) Find the acceleration 8 gf t}‘*i/e system of masses. (7 marks)
b) Find the tension in the string. | cu MA., WM (5 marks)

F“t+:F?l’7
hGsey < T T= 2R3 pJ
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Answers:

e oo oo

a) see my solution b) m=16 kg
a
b
. @)50.3 N b)26.2 N c)2.1 m/s?
. a
. a) 1.8 m/s* b) 13.3kg
b

b
d
. b
1.7 m/s?
a
. b
c

21
22,
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.

b
d
a
a) see my key b) 7.3 m/s”
c
a) see my key b) 5.7 m/s’

Ao oLP O T A0

b)3.24 m/s* ¢)4.76 x 10°N
4.6 m/s*

70x10°m

a) 0.249 b) 3.27 m/s*
a)3.6m/s* b)273 N

a) 0.83 m/s* b)0.27
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