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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

The two systems shown start from rest. On the left, two 200 N weights are
connected by an inextensible cord, and on the right, a constant 200 N force pulls on
the cord. Neglecting all frictional forces, which of the following statements is true?
(a) Blocks 4 and C will have the same acceleration

lock C will have a larger acceleration than block A4
(c) Block A will have a larger acceleration than block C

(d) Block 4 will not move (e) None of the above

A 200 N — CI200N® >
e

Answer: (b) If you draw a FBD of B, you will see that since it is accelerating downward, the tension in the
cable will be less than 200 N, so the acceleration of 4 will be less than the acceleration of C. Also, the system
on the left has more inertia, so it is harder to accelerate than the system on the right.
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Question No. 2 [4 Marks]
The radius of the pulley is R = 100 mm and its moment of inertia is 7 = 0.1 kg-m?.
The mass m = 5 kg. The spring constant is k= 135 N/m. The system is released from

rest with the spring unstretched. Determine how fast the mass is moving when it has
fallen 0.5 m. All surfaces are smooth.

Question 2 solution

- ' s R . ) v 2
i =0, V=0 T3 =306 kg’ + 301 kgem') (=5—

, 3 1 ’
Vi = =(5 kg)(9.81 m/s™)(0.5 m) + < (135 N'm)(0.5 m)

h+Vi=T4+V: =» |v=101 m's
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Question No. 3 [4 Marks]

Determine the time needed to pull the cord at B down 4 ft starting from rest when a
force of 10 Ib is applied to the cord. Block 4 weighs 20 1b. Neglect the mass of the
pulleys and cords. = =

a

Question 3 solution
106 114 —
@ Taq
2046
200
+1SE = ma; 40 — 20 = — g, Ans.

322
gy =332 1tls’

Sg + 25¢ = [; ap = —2ac¢
& W
254 — Sc=1"; 2a4 = ac i - Dortum
SQ y ¢
agp = —4ay
ap = 128.8 ft/s* Sa
1
(+1) s=1s50+ vt + - a,t’
1 2
4=0+0+ 5(128.8)1‘
t=0249s Ans.
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Question No. 4 [5 Marks]

Blocks A4 and B each have a mass m. Determine the largest horizontal force P which can
be applied to B so that 4 will not move relative to B. All surfaces are smooth.

Question 4 solution

Vo

Require

a,=ag = a

Block A:

+12F,=0; Ncos§ —mg=0

— 2F, = ma,; N sin 0 = ma
a = gtan6

Block B: T
!
o 2F, = ma,; P — Nsin @ = ma N

P — mgtan6 = mg tan6

P = 2mg tan0 ARS.
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Question No. 5 [6 Marks]

The spool has a mass of 100 kg and a radius of gyration of k¢ = 0.3 m. If the coefficients
of static and kinetic friction at 4 are u; = 0.2 and uy = 0.15, respectively, determine the

angular acceleration of the spool if P =50 N.

Question 5 solution

250 nim_|

-

B SF = m(ag),; 50 + F4 = 100ag
-I—TEFy = #de)y; N, — 100(9.81) = 0
C+ZEIMg = Iga; 50(0.25) — F 4(0.4) = [100(0.3)*]a
Assume no slipping: a; = 0.4a

a = 1.30 rad/s? Ans.

ag = 0520m/s> N, =981N  F,=200N

Since (F 4)mas = 0.2(981) = 1962 N > 2.00N OK
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Continue Question 5 solution
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Additional Draft Paper
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Additional Draft Paper
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Formula sheet

- - 1 1
v=1vp + A=) Emvz1 + mgy, + Ekle + U,
v? = vy2 + 2a(x — x 1 1
0 ( 0) = Emvzz + mgy, + Ekxzz

a
x=xO+v0(t_t0)+E(t_to)2
m?l’+det=m172’

v = ve;
Uz‘_vl‘
172 e = —
3 V1 —

Ul_,2=fﬁ'dé

-»=.—o A — 1 1
v=re,+rbeg T =Emv2 +Elw2

d = [# —r62e; + [210 + ré]e;
I, 15)—1'+jﬁdt = Ilw,
Up = Vy + vB/A
— 2
X =X+ Vgt — tp) Iy =1+mr
Y = Yo + Vyo(t — to) — 4.905(t — t)?
Uy == Uyo - 9.81(t - to)

2 = 142 — 19.62(y — ¥)

Ul_,2=fﬁ'd?

1
% =47, T'= Emv2

podU_ s
=ac Y
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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

A 10 Ib block is initially moving down a ramp with a velocity of v. The force F is

applied to bring the block to rest. Select the correct FBD. F

g

A\

10 1 f F 10 1 F 10 1 F
A) ¥ o B) %ao @ %RN
N N N

2

Downloaded by rémi st-laurent (rim02009@hotmail.com)
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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

The tangential acceleration of an object
A)  represents the rate of change of the velocity vector’s direction.
represents the rate of change in the magnitude of the velocity.
C)  is a function of the radius of curvature.

D) BothBandC.
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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

The mass moment of inertia of any body about its center of mass is always

A)  maximum

minimum

C) zero

D)  None of the above
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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

Select the equation that best represents the “no-slip” assumption.

A) Fe= IVLSN
B) Fe= lvlkN o
©) - —~
2m 30'5'
D)  None of the above -
0.75m
A
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Question No. 1 [1 Mark]
Encircle the correct answer for the following multiple-choice question (only one).

A 2 1b disk 1s attached to a uniform 6 1b rod AB with a frictionless collar at B. If the

disk rolls with slipping, select the correct FBD. B

21b
8lb 6 b

— Fk Hk Na
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