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Answer all questions and problems.

2. Full mark = 20 points as arranged in the above table.

i) 4 Questions

ii) 5 Short Problems

iii) 2 Long Problem:s.

No solution = no points.

Use SI units.

Check the correct answer for each question.

Assume g =10 m/s2.

Mobiles are strictly prohibited during the exam.

Programmable calculators, which can store equations, are not allowed.
Please write down your final answer in the box shown in each problem.
0 Cheating incidents will be processed according to the university rules.
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Part I: Questions (Choose the correct answer, one point each)

Fall 2019/2020 (November 16, 2019)

Q1. A person pulls on a block by applying a force (F) and the block remains at rest. (w) is the weight, (N) is the

normal force, and (f) is the frictional force. Which of the following relations is correct?

*F=f; N=w.
*FE>f; N>w

*F<f; N<w

®F>f; N<w
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Q2. A small ball of mass (m) is attached to a cord and rotates vertically as
shown. If the tensions at points a, b, and c are T,,, T}, and T, respectively,
then
*T =T, =T,

Qr. <1, <7,
* T, >T,>T,
*T, =T, <T,
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Q3. A block is released from rest at point P and slides along a frictionless track, as shown. When it reaches

the point Q, its speed is:

P
* 2gV2h

®2/9n 3h
*2gh

*4gh

Q4. The net work w accelerates a car from rest to a speed of magnitude ». How much work is needed to

accelerate the car from v to 2v?

*w * 2w ®3W

* 4w

Part 11: Short Problems (2 points each)

SP1. The block shown in the figure is stationary (in static equilibrium). Given: m

What is the tension in the cord?

YF=0

T—mgsin(0) =0

6 kg and 6 = 37°.

AR R R

T=mgsin(0) =36.1N

Answer: T =36.1N
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SP2. Abox (M = 7 Kg) rests on a table. A ball of mass (m = 6 kg) and the box are attached by a rope that

passes over a pulley, as shown. What is the normal force that the table exerts on the box?
T+N—-—Mg=0 2
N=Mg—T

T=mg=60N

N=70-60=10N

M = 7kg[

‘ Answer: N=10N

SP3. The coefficient of static friction between the block and the surface of a turntable is pg = 0.3. The turntable

rotates at 20 revolutions per minute. What is the distance from the center of the turntable at which the

block will start to slide?

_ mv?
fs,max ~ R

ma = mv? m(20><2nR)2
HsMg === = R(60)2

_ usg(60)*
R = oyt = 0.68m

Answer: R =0.68m

SP4. A resultant force acting on a 5 kg mass changes its speed from 15 m/s to 25 m/s during a period of 20 s.

Find the average power of the resultant force during the given time period.

w=AK = lmv}? —lmvi2
2 2
=~ (5)(625) — 5 (5)(225) = 1000 ]
P="=22=50W
t 20

Answer: P=50W

SP5. A 4 Kgblock moving on a horizontal rough surface (ux = 0.6) slides into a relaxed spring of force constant

k = 200 N/m that is attached to a wall. If the maximum compression of the spring is 20 cm, find the

speed of the block just before it touches the spring, -

—

Wiotalr = AK
o B wwwan

wr, + wg, = AK

1 1
—mGdmax + Ek(oz - drznax) = 0- Emvlz

—(0.6)(4)(10)(0.2) — %(200)(0.2)2 = —%(4)(171.2) S v, =21m/s

Answer: v; =2.1m/s
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Part 111: Long Problems (3 points each)

LP1. Two blocks, (my =mgz = 5 Kg) are connected by a massless rod of fixed length, slide down a 30°
inclined plane, as shown. The coefficient of kinetic friction between the plane and block A is u, = 0.2 and

between the plane and block B is pgz = 0.3.

a) Find the acceleration of the blocks. !
2my g sin@ — uy myg cos O — ug myg cos 8 = 2mya W
10 — 0.2(8.66) — 0.3(8.66) = 2a

a=2.84 TTL/S2 \ 30°

Answer: a = 2.84 m/s?

b) Find the tension in the rod.

mygsin —T —u,myg cos@ =my a
T=my, (g sin@ —puyg cosf —a)
= 5(10 sin30 — 0.2 (10) (cos 30) — 2.84) = 2.14

Answer: T =214 N

¢) If the initial positions of the blocks are reversed with mj starting down the slope as shown in the

figure, then the blocks acceleration will
i) Increase @
i) Decrease @'

Not change

)30°
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LP2. An elevator of mass m = 500 kg starts from rest and moves downward with acceleration a = 2 m/s?.

The elevator moves down a distance of 25 m.

a) Calculate the work done by gravity on the elevator.

w, =mgd

=500 x 10 x 25 = 125000 J

Answer: w, = 125000 ]

b) Calculate the work done by the tension.
mg—T =ma
T =m(g —a) =4000]
wr = |T||§] cos 8 = —4000(25) = —100000 J

Answer: wy = —100000 J

c) What is the speed of the elevator after it moves 25 m down? (use work-energy theorem)

Wtot = ng + Wr = 25000]
WtOt = AK == %mvf

vy =10m/s

Answer: vy =10 m/s




