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QL.

Two forces E,and E,are acting on an object of mass 2.50 kg and as a result the
acceleration of the object is 5.00 m/s*> making an angle of 20.0° with the positive
direction of the x axis (counter clockwise). Find E,ifE, = (43.3N)i + (25.0N)].

A) E,=-(316N)i —(20.8N)]
B) F,=+(57.6N)i +(10.5N)]
C) E,=-(11.0N)i —(20.0N)]j
D) F,=+(20.6N)i +(33.8N)]j
E) £,=-(21.6N)i +(32.0N)]

Ans:
YF = m3
— FZZ = mé_i) - Fl
= 2.5(5 cos201+ 5sin20j) — (43.31+ 25.07)
= F,=-31.6Ni—208Nj
Q2.
A car that weighs 1.50x10% N is initially moving at a speed of 10.0 m/s when the
brakes are applied and is brought to a stop in 20.0 m. Assuming that the force that
stops the car is constant; find the magnitude of the force.
A) 3.83x 10°N
B) 7.15x 10°N
C) 5.43x 10°N
D) 1.23x 10° N
E) 10.0 x 10°N
Ans:
—v} w
a=——= |F|]=ma= — xa=3.83 x 10°N
2(x¢ — Xq) g
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Q3.

Three blocks of masses m; = 5.00 kg, m, = 2.00 kg, m3 = 10.0 kg are placed in contact
with each other on a frictionless, horizontal surface as shown in Figure 1. A constant
horizontal force F =102 N is applied to m; as shown. Find the magnitude of the force
of contact between block m, and block ms.

Figure 1
= ) kg
A) 60.0 N 5 kg
B) 720N = 2 kg
C) 30.0N > i
D) 40.0N | 2
E) 50.0 N 2 :
Ans:
YF = m3
=>a= F_ 6 2
a= S m/s
— F23 = m3a = 600 N
Q4.
A man of weight 600 N is riding an elevator. At a certain instant his feet push against
the floor with a force greater than 600 N. At this instant, the elevator may be (find the
correct answer):
A) Moving downward with decreasing speed.
B) Moving upward with decreasing speed.
C) Moving downward with increasing speed.
D) Stationary.
E) Moving with constant speed.
Ans:

Fy = m(g + a)
= for the normal force to be greater than 600 N, g and a should have the same direction
Moving downward with decreasing speed
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Q5.

A 2.00 kg ball is fastened to a string of 1.00 m length and set into vertical circular
motion. Find the magnitude of the tension in the string when the ball is at the bottom
of its path where its speed is 7.74 m/s.

A) 139N a T
B) 100 N T
C) 98.0N
D) 65.0N
E) 172N mg
Ans:
T _ mv?
V2
=>T= m<g+T> = 1394N
Q6.
A 3.0 kg block is initially at rest on a horizontal rough surface. A horizontal force F =
7.0 N and a vertical force P = 7.0 N are applied to the block as shown in Figure 2.
Determine the magnitude of the frictional force if the coefficients of static and kinetic
friction between the block and surface are us = 0.40 and pk = 0.25, respectively.
Figure 2
A) 70N
B) 12N TF
C) 81N | Z
D) 92N |
E) 5.6 N
Ans:

?S = F = 7.0 N. The block will not move till the static frictional force equals the
horizontal force F
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Q7.

As shown in Figure 3, two blocks A and B are connected over a massless and
frictionless pulley. The mass of block A is 10 kg and the coefficient of kinetic friction
between block A and the surface is ux = 0.25. Find the mass of block B if block A
slides down the incline of angle & = 30°with constant speed.

A) 2.8kg Figure 3
B) 6.4 kg Frictionless,
C) 3.6 kg Fyn massless pulley
D) 1.8 kg T
E) 9.8 kg | 7
Ans: :
T + fx = mugsin®
T = pgmugcosd = mygsind mAgsing
=T = mgg
= mgg + UM gcosd = mygsind m,gcosd
myg
= mg = my(sin® — pygcosoO)
=2.8kg
Qs.
A 3.0 kg block moves in a straight line on a horizontal frictionless surface under the
influence of a force that varies with position as shown in Figure 4. If Fs = 20 N, how
much work is done by the force as the block moves from the origin to x = 8.0 m?
Figure 4
A)507
B) 70J _ P
C) 851 <
D) 60J o0
E) 25] =
Ans: Ko 4 6 8
Position (m)

1 1
W= [ Fede= @0 +5 20 -5 102

=501
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Qo.
A block of mass 10 kg moves at a constant speed of 25 m/s on a frictionless
horizontal surface. The block hits an initially uncompressed horizontal massless
spring of spring constant k = 3.4x10* N/m with one end of the spring fixed to a rigid
wall. Find the maximum compression of the spring.
A) 0.43m
B) 0.21m
C) 0.69m
D) 0.86 m
E) 0.92m
Ans:
Ak + AV, = 0
1 1
—E ITIV2 +§ sz =0
= mv? = 0.428
X = K = VU. m
Q10.
A constant force F = (6.0i —2.0j)N acts on a 2.0 kg block, initially at rest at point A
of coordinates (1.0m, 3.0m), on a frictionless horizontal surface. If the force causes
the block to be displaced from point A to point B of coordinates (4.0m, 4.0m) on an
xy coordinate system, find the block’s final speed.
A) 4.0 m/s
B) 5.0 m/s
C) 7.0m/s
D) 3.0 m/s
E) 2.0 m/s
Ans:
W= AK= F-d
1
Emv2 =(6i—2))-B1—)) =>v=4.0m/s
Q11.
An elevator cab, of mass 3.00x10°kg, moves 225 m upward with constant speed in
22.0 s. At what average rate does the force from the elevator cable do the work on the
cab?
A) 3.00x10°W
B) 2.00x10°W
C) 2.70x10°W
D) 2.70x10°W
E) 1.25W
Ans:
W mgd
P=—=—=3x10°W

At At
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Q12.

In Figure 5, a block is sent sliding down a frictionless incline. Its speeds at points A
and B are 2.10 m/s and 2.50 m/s, respectively. Then, it is again sent sliding down the
incline, but this time its speed at point A is 3.00 m/s. What (now) is its speed at point
B?
Figure 5

A) 3.29 m/s S~

B) 2.10 m/s

C) 2.50 m/s A

D) 3.00 m/s b

E) 3.80 m/s

Ans:
Initial change in KE = Final change in KE

1 2 1 2 1 2 1 2
= EmViB _EmViA = EmeB _EmeA

= Vg = Viy + Vi — Vi

= Vg = \/szA + v —v4 =3.29m/s

Q13.

A block of mass m = 2.0 kg is thrown vertically from height h = 30 cm, with an initial
speed vj, onto a spring of spring constant k = 2200 N/m, see Figure 6. If the
maximum compression of the spring is 15 cm, find the initial speed v; of the block.

Figure 6

A) 4.0m/s

B) 1.5m/s

C) 6.7mls

D) 8.2m/s

E) 9.7 m/s
Ans:

1 1
Emviz + mg(h +x) = Ekx2

%(Z)Viz +(2)(9.8)(0.3 4+ 0.15) = %(2200)(0.15)2

= v; =4.0m/s
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Q14.
A golf ball is struck by a stick, and after passing through the maximum height it lands

on a hill 3 m vertically above the initial point. Consider the potential energy to be zero
at the initial point and ignoring air resistance, find the correct statement:

A) The mechanical energy of the ball remains constant.
B) The Kkinetic energy of the ball is maximum at the landing point.
C) The potential energy of the ball-earth system is maximum at the landing

point.
D) The mechanical energy of the ball-earth system is zero at the maximum
height.
E) The potential energy of the ball-earth system is zero at maximum height.
Ans:
E; = Ef = constant = The mechanical energy of the ball remains constant
Q15.
A block of mass 4.00 kg is moving across a rough horizontal floor where the
coefficient of kinetic friction is 0.600. If the block slides for 3.00 m across the floor,
and the thermal energy of the block increases by 30.0 J. Find the increase in the
thermal energy of the floor.
A) 40.6J
B) 30.0J
C) 98.0J
D) 35.0J
E) 12.2)
Ans:

AEth = fkd = ukmgd = 706]
AE (total) = AE (floor) + AE, (block)

= AEy, (floor) = (70.6 —30.0) ] = 40.6]




