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Important:

1. Answer all questions and problems (No solution = no points).
2. Full mark = 20 points as arranged in the above table.
3. Give your final answer in the correct units.
4. Assume g=10m/s2.
5. Mobiles are strictly prohibited during the exam.
6. Programmable calculators, which can store equations, are not allowed.
7. Cheating incidents will be processed according to the university rules.

GOOD LUCK
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Part I: Short Problems (2 points each)

SP1. The velocity of a 4 kg object moving in the xy plane as a function of time is given by
v = [3t31 — (7 + t?)j] m/s, where t is measured in seconds. Find the net force on the object in unit vector
notationatt = 2 s.

av

i=—= [9t21 — 2t f] m/s?

d(t = 25) = 20 = [9(2)%1 - 2(2) j] mis® = (36 1 — 4]) mis?

Froe = mad = (1441 — 16))N

SP2. Blocks A and B (m4 = 30 kg and mgz = 10 kg) are in contact on a horizontal frictionless surface. A
horizontal force F = 120 N is exerted on block A, as shown. What is the magnitude of the force that block

B exerts on block A?

F
—> A B

Foo 120
(my + mg) 40

FBA = FAB = mBa = 10(3) = 30 N

=3m/s?

F=(my+mgla =a=

SP3. A 0.5 kg block is moving with a velocity of 3 m/s along a frictionless, horizontal surface toward a
spring with force constant k = 450 N/m which is attached to a wall. Find the maximum distance the

spring will be compressed.

E. = E .L) WJ

1
—mu? = = kxj?
2

(0.5)(3)% = (450)x% = x; = 0.1m



Kuwait University — College of Science — Physics dept. — PHYS 101 Spring 2022/2023 (April 29, 2023)

SP4. An elevator has a mass of 900 kg is carrying passengers having a combined mass of 300 kg. A constant
friction force of 5000 N acts on the elevator. What power delivered by the motor is required to lift the

elevator upward at a constant speed of 2 m/s?

I, =T—-mg—fi =0

T =mg+ fi, = (900 + 300)(10) + 5000 = 17000N

P =Tv = (17000)(2) = 34000 W ! aﬂl

SP5. Two blocks are connected to a light rope passing over a massless, frictionless pulley, as shown. If the

inclined surface is frictionless, find the ratio m,/m, such that the blocks move with constant velocity.

—~

Zszo i

m,gsin(36.9°) —m,g =0

my

e =167 :
m, sin(36.99) i

m, sin(36.9°) =m, =
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Part I1: Long Problems (3 points each)

LP1. A5 kg block is set into motion up an inclined plane with an initial speed of 8 m/s, as shown. The block

comes to rest after traveling 3 m along the plane.

a) Find the change in the block’s Kinetic energy.

1 2 1 2
AK = E‘mv2 — Emvl

1
=0~ (5)(8)” = ~160/

b) Find the change in the gravitational potential energy.
Ay = dsinf = 3sin30° = 1.5m

AU, = mghy = (5)(10)(1.5) = 75]

c) Find the magnitude of the friction force exerted on the block (assumed to be constant).
W, = AK + AU, = —160 + 75 = —85]

Wfk = _fkd = _3fk = —85

— f, = 283N
OR
vi.—v?2 0-82
vy =vs+2a(bx) = a= R = —10.67 m/s?

2Ax 6

Fpet = ma = mg sin(30°) + f;
= fr = ma —mg sin (30°) = 5(10.67) — 5(10)(0.5) = 283 N
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LP2. A ball of mass m = 0.4 kg is attached to a light rope and a spring, as shown. The ball rotates in a
horizontal circle of radius R = 3 m with a constant speed of v = 2m/s. The spring is compressed a

distance x = 0.2 m.

a) Draw a free body diagram for the ball.

T cos©

T sin 6

mg

b) Find the tension in the rope.

mg _ 4 —
cos®  cos (379) -

Tcos=mg =T =

c) Find the value of the spring constant k.

_ v? 1/ v?
Tsin —kx=m—=>k=—(Tsin0 —m— | =124 N/m
R X R
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Part I11: Questions (Choose the correct answer, one point each)

Q1. The work done by a centripetal force (F,.) on an object moving in a circle at constant speed is:

@zero. \/
* equal to the force exerted on it.

* equal to the kinetic energy of the object.

* equal to the force exerted multiplied by the displacement.

Q2. An applied force accelerates block B towards the right, as shown. Block A, which does not slip with

respect to block B, also accelerates to the right. The direction of the static friction between the two blocks
IS

* to the right on both A and B. —> a
* to the left on both A and B. A
@to the right on A, to the left on B.
* to the left on A, to the right on B.

F——>| B

e

Q3. A man stands on a scale in an elevator. If the man’s apparent weight is less than his real weight,
then the elevator moves

@upward with decreasing speed.
* downward with decreasing speed.
* upward with increasing speed.

* upward with constant speed.

Q4. A box slides down an incline at constant speed. Which of the following statements is true?

A8

* Friction acting on the block is negligible. 0‘\5&“‘\
_¢

* Mechanical energy is conserved in this system. v7 /

@Mechanical energy is not conserved in this system.

* The weight of the box equals the frictional force.




