Physics work book

Physics UEE compiled on Measurement
and Practical work (2003-2011)

I

Which of the following experiment errors can be reduced by taking repeated measurements?

(UEE:2007)
A, Parallax errors, . random errors
B. Swvateimatic eimors . Fero eimors

A teacher pave a student a book whose thickness is 4.3cm, and instructed him to measwre the
thickness of the book with vermier calipers. The student took fowr measurements. The
average and standard deviation of the measurements were 4.33¢cm and 0.0dem, respectively.
Which one of the following is the uncertanty in the student’s measurement? ((UEE:2007)

A 0.03cm. B. 0.04cm . 0.035cm. D0 3cm
Which statement is WRONG about units and dimensions? (UEE: 2008)
A, Two quantities can have the same units but different dimensions
B. Two quantities can have the same dimensions but differentunits.
C. Itis always possible to add two munbers that have the same wrts
D. There are quantities that have no unit and dimension.
If a precision of swvevor measured a distance of 500 meters (between two points in a
village) using a meter that has centimeter division on it, then what 1s the measurement
result(UEE: 20093, A 500m BE. 500.0m 2, 500,00 D. 300.000m
From the figwres given below, which one of them shows precise but MOT accurate
measurements? T represents the true value (UEE:2009)
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3 nich of the following statement 15 correct about errors in measurement UEE:-2010)

Experimental error is the same as a mistake
Errarsocewr in every scientific investigation.

Errors make measurement values same as accepted value,

oo wp =

Errars can be avolded by using modern measunng instruments.
7. What can be concluded when the munber of significant figuwes increases? (UEE: 2010)
A_ True reading increases. C. Precision increases.
B. Uncertmnty incréases, D Accuracy mcieasss
8. A pgrade 11 physics teacher ordered four of his students to measure the length of a class room.
He provided themn the following length measuring instmuments, The instounents are meter
rile with millumeter division, vernier calipers, micrometer screw gange and meter tape with
centimeter scale, but its zero reading is not visible. Which one of these instruments is
appropnate for the task? (UEE, 2011).

A Meter rule. C. Vernier calipers..
B. Meter tape, [ Micrometer screw ganugs
9. Which part of a scientific report discusses the aceuracy of measurements taken? (UEE; 2011)
A Alm B. Theory 2, Methods, D Results
THE END

Page 2



Physics UEE compiled on Vector
quantities (2003-2011)

. Which of the following 15 a vector quantity? (UEE: 2003)

A Power. C. Temperahure

B. Momentum D. Electric current
Suppose A=31-2j+k, B =-1-4j+3k.and € 15 a vector Iving along x-axis with the property that
A.(B+€=0 Then vector £ 1s given by (UEE: 2003)

- 11, [ - B.
A :'ﬁ"f B.-?I C;ﬁj 0. -;1

Suppose A=3i-2f, B=-i-4j, and C are three vectors in xy-plane with the property that
A+B-€ =0 Which of the following is a unit vector alongC? (UEE: 2003).

A 2i-6f. B. -2i+6f. .- J%H%j‘ D. %I-%j
. Which pair of forces CANNOT give a resultant of SN? (UEE:2003)
A IN and 4N, B. IN and 6M. C. 3N and 4N. D. IN and TN.
Suppose A=3i-2j, and B=-i-aj, are two vectors in xy-plane what is the value of & that
A+B=21 7 (UEE: 2004) Al B2 . -2 D.-3

. The sum and difference of two non-zero vectors A and B are equal in magnitude. What can
vou conelude about these two vectors? (UEE:2004)

A A and B have the same direction. C. A and £ have the same magnitude.

B. A and B have opposite direction. D. A and B are perpendicular to each other.
A vector that represents the position of an object in relation to another olyect 15 called (UEE:
2005) A Unitvector.  B. position vector. C. Coplanar vector. D). Collinear vectors
. Two non-vector A and B are related by A=cB, where ¢ is a scalar. If the two vectors have
opposite directions, then one of the following is true about ¢(UEE: 2005)

A cis a postive muonber. C o=l
B. cisanegative munber D. c=0

If A=8i+j-2k and B=5i-3j+k, then, what is the value of AxB#(UEE:2003)
A 30+4j-3k C. A=-5i-18j-20k
B. -3i-4j+3k. D. A=5i+18j+20k
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10

16

17.

18

19

Two non-gero vectors D and E have preasely equal magmitudes Forthd magnitude of DHE to
be 3 tines larger than the magnitude of D-E. what mmust be the angle between D and E?(UEE:

2006). A 30° B.37% C.53° D.60",
The vector 2i+j+k is perpendicularto i-4j+Ak if  is equal to (UEE: 2006).
A D E. -1 C.2 D3
. What is the angle between vectors A= (ai+av/3j) units and B= (a/3i+aj) wnuts?

(UEE: 2007). A. 90°. B. 60°. o 3 D.. 30
The magimtude of two vectors A and B are 1 2units, respectively, Which one of the following
is NOT the possible value for the magnitude of the result vector A+B? (UEE: 2007).

A 60umts, B. 17 units, C. 13 units. D. 7 units
What is the vector product AxB of two vectors A=7i+4f-2k and B=3i-2j+5k? (UEE: 2007).

A 36i+11j-2k B. 4i-59j-26k C. -4i+59j+26k D. -36{-11j+2k

If wector @ 15 6 1t in the 3% divection and vector § is 8 m in the y-direction. Then what is the
value of vector g+§7 (UEE: 2009},

A 10 m at 53" from x-direction, C. 10 m at 37° from x-direction

B. V136m at 45° from x-direction. D. VI36m at 30° from x-direction
Given vectors A=v3i+f and B=v3i-j. What is the smaller angle between the vectors? (UEE:
2009), A 60° B. 53° C. 45° D. 30°
If A=# m/s +3 m/s #, and B=2 m's #+3 m/sZ, then what is the value of /AxB/? (UEE: 2009).
A V10m's. B.V13ms. C. Tm/s. D~130ms.

. Two forces Fi= (81 +3f) N and Fy = (41 +6j) N are acting on an object. What 1s the magnitude

and direction of the resultant foree? (UEE:2010)
A 15N, 37° B. 5N, -37° C. 5N, 143° D. 225N, 143°.
The diagram below shows a path taken by a flving bird,

Which one of the following vector may represent a resultant displacement? (UEE: 2010)

A /l B — L8 / D. Y
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20. Four vectors are listed below. == [ i} — =|,i ] — =[j] S = [ E}
A 10 B -5 Fia 15 o -

Which pair of the vectors 13 Orthogonal?

A —=and —. . — and =
A B c D
B. = and = D. = and =
A B B c

21. Two forces exerted on a block as shown in the figure below, What is the honzontal

component of the net foree? (UEE:2011) 50N 20N
A 70N, East 53° 7

B. 30N, West,

C. 14N, West

D. 28N, West

22, What 1s the magmitude of the resultant velocity for a bird flving first at a speed of 10 m/s
MNorth East and then flving to South at a speed of 8 m/s? (UEE:2011)
A 713ms B. 16.6 m/s. C. 128m's. D. 7.07 m/s.
23 Let £ = A X B and & # 90", where © is the smaller angle between 4 and B when they are
drawn with their tails at the same point. Whach of the following 13 NOT tme? (UEE:2011)
A AB=0 c |él= |A] |B|sine
B. AC=0. D £ =BxA

THE END

Page 3



[

Physics UEE compiled on Kinematics (2003-2011)

. Uniform cireular motion 15 a:(UEE:2003)

A, Motion with constant veloaty . moticn with acceleration of constant magnitude,
BE. Moton in one dimension [} motion in which net force 15 constant

An object of mass m moving with initial speed of 15m/s got an acceleration of 10m/'s” after a
constant force F 15 applied to it How long does it take for the olyect to reach 90m fiom its
mitial position: (UEE:2003)

A, 3228 B. 0755 C.38 D.25s
A 4 kg block 1s given an mmitial speed of 8m/s at the bottom of 30° inclined plane. The
fictional force that retards its motion is 15 N. If the block directad up the ineclined plane, how
far will it move before it stops? (UEE: 2003).

A 335m B. 3.66m. C. 4.40m. D. 4.67m
A ball 1s thrown downward (not dropped) from the top of a tower. After being released. its
dowinward: (JEE:2003)

A Veloeity will be uniform. C. Acceleration will be greater than g.
B. Acceleration will be equal to g, D Acceleration will be smaller than g
A small car and a bus move with velocities given by V. = (38-2]) m's and Vy = (-37-4f) m/s
respectively according to an cobserver on the ground What i1s the welocity of the bus

according to a car driver? (UEE: 2003).

A, (-27+ 6f) m's. B. (-2i-6§) m/'s. C. (-8 + 2j) m/'s. D (-8i -2f) m's.
A car initially at rest and at the origin has moved a distance of 5,10,15,20,25,30,40,50_60,70
meters during the 1, 2, 3,... 10 seconds pervods respectively, What is the avarage spead during
the first 5 second and the second half period from t = 6 seconds to t = 10 second in m/'s
respectively? (UEE:2003)

A 4,10 B 4.9 25,9 D5, 10.
A bullet 12 fired from cannon at pomt 1 and follows the trajectory shown in the fignre below, Adr

resistance mav neglect. Four possible vectors are also shown in the figure; the letter I represents the
zero vector, Which vector best represents the bullets acceleration at point 2HUEE: 2003)
A A B.A. c.é. Db

3 £
| _B.

-

= =

Vo

As shown below, an ideal massless spring 1s compressed 1m by a force of 100 N. This same

spring is placed at the bottom of a frictionless inclined plane which makes an angle of & =30°

with the honzontal. A 10 kg mass M is released from rest at the top of the inclined and is
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brought to rest momentanly after compressing the spring 2m. Tlrough what distance does
the mass slide before coming to rest? (UEE: 2003)

Ao lm B.2m. C.4m. D 6m

The x and y coordinates of a particle at any time tis given by x =9t + 5t and y = 5t + 8
where % and v are i meters and t in seconds. The acezleration of the particle at t = 5 seconds
is :( UEE: 2003) A zero B. 10m/s". C. 14 mis™. D. 20 mis™

A projectile is fired at 600 with the honzontal. At the highest point of its path, the vertical
component of its velocity is momentanly zero. What is the magnitude of its acceleration at
this point?UEE: 2004)

A 20m/st B. 10 m's*. C. 5mis*. D. 0 m's®.

- A cart on an air track 15 moving at 0.5 m's when the air is suddenly turmed off. The cart

comes to rest after fraveling 1 m. The expenment 15 repeated, bt now the cart 15 moving at 1
m/'s when the air 15 tumed off How far does the cart fravel before coming to rest?(UEE:
2004). A lm B.2m C.3m Dndm

A car accelerates steadilv from O mv's to 30 mv's in a distance d and a time €. Another car takes a time

3t o accelerate steadily from stationary to the same final velocity. What distance does the second car
cover dunng the new acceleration™[UEE: 2004).
A 3d B d C.d3 D. a9

- A objeet moving with wuform acceleration has a velooity of 12 ms in the positive x

direction when its x coordinate is 3 cm. If its % coordinate 2 sec. later is -5 cm, what is its
acceleration? (UEE: 2004},

A -12mist B -13mis", C.-16 m's" D. 12 mis”,
What is the direction to which a fish must push the water with its fins in order fo propel
eastward? (UEE: 2005).

A eastward B. upward, C. westward. D downward

. A woman driving a 2000 kg car along alevel road at 30 m/s takes her foot off the gas to see

how far her car will roll before it slows to a stop. She discovers that it takes150 m. What 1s
the average fores of fmction acting on the car? (UEE: 2005),

A Q000N B. 6000 M. C. 3000 N. D400 M.
The coordinate of a particle in meters is given by x () = 25t — 31", where the time t 15 in
seconds. At what value t will the particle become momentanly at rest? (UEE: 20035).
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A. 187s. B.1.67s. . 0.8 5. D 0.36 5.

7. A dnver moving at a constant speed of 20 m's sees an accident up ahead and hits the brakes,

If the car accelerates at a constant rate of -5 m/s®, how far does the car go before it comes to
stop? (UEE: 2005). A 120 m. B. 100 m. . 40 m. D. 20 m.

The planst Tupiter 15 about 318 fimes as massive as Earth, vet onats suface vou would weigh
only about 2 4 times your weight on earth. Why is this happened? (UEE: 2005).

A, Your mass 15 132.5 times less on Jupiter,

B. Youare 132.5 times more weightless there.

C. Tupiter 15 sigmificantly farther from the sun.

D. Tupiter's radius is about 11.5 imes the Earth’s radius.

. A rocket moving in free space has a speed of 3 x 10* m/s relative to the Earth Its ENgInes are
tumed on, and fuel is ejected in a direction opposite the rocket’s motion at a 5 x 10* m/s
relative to therocket What is the speed of the rocket relative to the Earth onee the rocket's
mass 1s redueed to half its mass before igmtion? (UEE: 2005)

A Tx100mis. B. 5x 107 m/s. C. 4x10° m's. D. 2 x 10% m's.
What does the slop of a veloctty-time graph represent? (UEE: 2004)

A, Distance. C. Displacement.
B. Acceleration, [, Spead
Two projectiles are fired from ground level at equal speed bat different angles, One is fired at
angle of 30 degrees and the other at 60 degrees. The projectile to hut the ground first will be
the on fired at (neglect ar resistance). (UEE: 2004),
A 60 degrees.
B. 30 degrees,
C. Both hit at the same time.
D, Camnot be determined from the given inforimation
- A placekicker must kick a football from a point which is at a distance of 36.0 m from the

goal. When kicked, the ball leaves the ground with a speed of 20.0 m's at an angle of 53" to
the horizontal. If the ball huts the crossbar of the goal at a height h and bounces back what
will be the height of the crossbar? (UEE:2006)

A 245m B.285m C.3.00 m D. 3.15m.
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A body moving with constant acceleration covers the distance between to point 60m apart in 5z, Itg
velocity az it passes the secomd point is 15m/s. What is the acceleration? (UEE: 20046).

A 3mst B.24m/s" C. 1.8 m/s" D. 1.2 m/s®
If a long distance jumper athlete leaves the ground at an angle of 37° above the horizontal
surface at a speed of 10 m's, how far does he jump in the horizontal directhion? (UEE:2007)
A 48 m. B &6m . 9.6m D12 m.

. A woman 15 rotating a bucket of water in a vertical cirele of radius 0.9 m, the mass of bucket

and water 1s 5 kg, What 15 the bucket’s minimum speed at the top of the cirele if no water is
to spill out? (UEE: 2007). A0 B. 1 mfs. C. 3 ms. D. % mfs.
A force F oof magnitnde 20 W is applied to a block of mass 2 kg that lies on a rough,
herizontal swrface as shown in figure below. The coefficient of kinetic friction between the
block and swrface is 0.4. What 1s the magnitude of the acceleration of the block?(UEE: 2007)
A 10 m/s

B 52mis F

o 4mst Block 53!

D. 28 mis*

7. Which one of the following statements is correct? (UEE: 2007)

A, An object moving toward the east cannot have acceleration toward the west.

B. If the average velocities of an object zero in some time interval, the average speed of the
object for that ime interval is also zero.

C. The velocity- time graph of an object moving with constant acceleration is paralle] to the
time axis.

D. An object having zero velocity can have acceleration different from zero.

A car travels along a straight line at a constant speed of 20 m's for a distance o and then

another o i the same direction at a constant speed of 36 kan/hr. What 1s the average speed for

the entire trip? (UEE: 2007)

A, 23 kvl B. 48 Ian/'hr. C. 54 km'hr, D. 60 kim/hr.

A highway curve 15 banked (inclined) in such a way that a car travelling at speed of 13.5 m/s

can round the curve without skidding in the absence of friction. If the angle is 300, what is

the radius of the cura? (LUEE: 2007).

A, 10.5m. B.21.0m C.3L.7m D. 36.7m,
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30. The graph below illustrates the position and time for a cat that nns to catch a rat and then
returns with it The cat canght the rat after 2 seconds. What was the cat’s average speed as it
refined with the rat? (UTEE: 2008)

i
~.

|
f

2 4 & 8 10 12 Time (5).
A Its average retum speed was 2 m/s. C. Its average reburns speed was 0.7 m/'s.
B. Its average rehum spesd was 2 m/'s, D. Its average retumn spead was 0.9 /s,

31 An airplane flies at speed of 720 kin'le at 370 North of West divecthion. How far does the
plane travel to the west in 1 howr? (UEE:2008)

A, 432 km B. 720 km. C. 560 km D. 504 km.
32 An airplane travelled from Addis Ababa to Mekele, TBO Jan, m 45 minutes. What was 1ts

average speed? (LJEE:2008)

A 028mis B. 1040 lan/hr. C. 173 m/min. D. 585 k'l
33 An example of a body moving with constant speed but stll accelerating is

A, A body moving on a straight road. . A body moving in a circular path.

B. A body moving on a straight rail way track. D. A body falling in a viscous fluid.

34, A student moves along the boundary of a square field of side 10 m in 40 sec. If he started
from ome of the comers of the square what will be the magnitude of displacement of the
student at the end of 2 mimutes and 20 seconds from tus irntial positton®(UEE:2008)

A 10m B. 10W2 m C.40 m. D. 30 m

35, A cncketer throws a ball vertically upwards with initial speed of 20 m's. How long 15 it in the
air before it retrns to the cricketer’s hands? (UEE: 2009,

A, 25, E. 1035 C.1.5s D.4s
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36. Abeba walks to school. She walks 1 km in 15 mimtes. She meets her friends Makeda-they talk for 5
minutes and then cary on walking to school. They walk 800 m in 10 minutes. Which of the following
dizplacement —time graph shows Abeba’s joumey to school? (UEE: 2009),

&

AL zooof . 2000

— = -

15001 1500
1000 10 f==———==
S00T 0

—— e ——

500

0I5 30T (o 510 15 20 25 30 tgmm T
37. The graph of cannon-ball fired horizontally from a laboratory table is 2qual to 8/3 fimes the
height of the table. What is the direction of velocity vector of the projectile as it strikes the
ground? (UEE: 2009},
A. 45" from the horizontal. C. 60° from the horizontal.
B. 53°from the horizontal D. 37" from the horizontal
38 A race car moving at a constant speed of 35 m's. a secwity car was moving at a speed of 5
mv's as the race car passes by it and was accelerating at constant rate o £5 m/s® what was the
speed of the secunty car when 1t took over the race car(UEE: 20107
A 35ms B.60ms. C. 65m/'s. D 5mf.
39, A car start moving from rest and its motion on a straight line 15 shown in the figure below
what is the average velocity of the car with in the first 6 second (UEE:2010)
A 167 m's (6,100

B. 5.67 m's.
C. 5m/s.(2.6)
[ & m's.

5 1w 15

1 ] .

o ] T t(g

40, Which one of the following statemeit is correct regarding the motion in a plane (TEE:2010)
A When a body movies in a honzontal circle, its velocity 1s constant.

[N
|

BE. When a body movies in a vertieal cirele, its speed is constant

C. In projectle motion the horzontal component of the motion 1s waformly accelerated

D The centripetal force for a body moving in either vertical or honzontal cirele is toward
the center.
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41. A bullet 1s fired at an angle of 30° above the horizontal. If air resistance is neglected, what
should be the bullet’s horizontal acceleration (ax) and vertical acceleration (ay) when it
reaches its maximm height? (UEE:2010)

A. Both a, and d, are zero. C.dyis 10 m/s” downward and dy 15 Zero.
B. fis zero and d,is 10 m's® downward D. Both a@,and a, are 10 m-’sl, dowmnward.

42 A driver of an antomobile travelling at a constant speed of 20 m's snddenly applies a brake and the
antomobile comes to rest in 2 seconds after skadding for a certain distance, What 18 the length of the
skid distance? (UEE: 2011).

A 400 m. B. 10m C. 40 m. D. 20 m.

43, Which of the following is cortect about the motion shown in the velocity-time graph below?
(UEE: 2011}

¥ (s}
14 C(3,12) D (5, 12)

E (12, 0

| "

A2 4 68 10 12 14 t(Sec)
A, Between C and D, the motion 15 with constant acceleration
B. Between B and C, the acceleration 4 mis’.
C. Between D and E, the motion is with constant positive acceleration
D Total displacement 15 84 m,

44 An object of mass M is set in a vertical circular motion. The tension T from the rope keeps
the olgect in a circular path with speed v, Whete doss the rope expenence a maxiimum
tension? (UEE: 2011)

A At the top of the circle. C. When the olyject is at half of the circle.
B. At the bottom of the circle D. When it is at 45” to the vertical line

45 A shell is fired from a gun, whose bamel 1s inclined at an angle to the honzontal during the
flight; the shell explodes in air into fragments. The center of mass of different frapments wall
follow: (UEE: 2011).

A A horizontal stranght line. C. A parabola.
B. A vertical straight line D. Anunpredictable path,

46. A 5 kg mass pushed upward along an inclined plane of inclination 30° with constant force F
If the acceleration of the block for this motion is 1 m/s* and the plane is assumed to be
fiictionless, what is the magnitude of the constant foree F? (UEE: 2011)

A, 5N, B.25N. C.20N. D30 N,

THE END
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. Which one of the following statements 1s true about action and reaction forces referred to in
Newton’s third law of motion? (UEE:2003)
A, They act up on the same body
B. They are equal in magnitude but need not have the same line of action.
C. They act up on two different bodies,
D. They are not equal in magnitude but have the same line of action.
. Which of the following statemnents 15 NOT true?(UEE: 2003)
A The magnitude of average angular wveloeity is directly proportional to the angular
displacement dwing a given time,
B. Average angular velocity and instantaneous angular welocity are the same for vmiform
angular motion
. The direction of the average angular velocity 15 determined by the right hand e,
D. The direction of average angular velocity 1s parallel to a tangent line along the trajectory
of the object
. A cart moving at a speed V collides with an identical stationary cart on an air track and the
two stick together after collision. What 15 their velocity after collision? (UEE: 2003),
A DSV B. Zero. C.O05V. D. V.
. Three blocks of mass my, my and my are connected by thread and placed on a smooth
horizental surface as shown i the figure below. A foree F is appliad on the block of mass s
in forward direction as shown. Neglecting friction, find the tension in the thread connecting
1y and s (UJEE: 2003)

My Mz mz .
LR F C F ﬂltap
Ty Mz my My + Moty
MazF {mgtmg, F
oty iy "Mty ity

When a small masz m snspended from one end of & vertical string and then whirled in a horizontal
circle at a constant speed v, (UEE: 2003)

A, The string stays vertical.

B. The string becomes inclined to the vertical.

C. There is no force on m except ite weight,

[, The sngle of inclimation to the vertical of the string does not depend on v
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A block slides on a rough 45 incline. The coefficient of friction between block and incline is
Ly What is the ratio of acceleration when the block accelerates down the inclined to the

acceleration when the block 15 projected up the incline? (UEE:2003)
ey -
e Bi— e e
i+ (1T Lpe 1-py
As a satellite moves in an elliptical orbit arocund the earth, the gravitational attraction of the
earth for the satellite: (UEE: 2003)
A is greater than the satellite’s gravitational attraction for the earth.
B. i3 less than the satellite’s gravitational attraction for the earth,
. waries inversely as the square to the distance between the earth and the satellite.
D. remains constant.
A car (mass mu) 15 diiving at velocity v, when it smashes into an unmoving car (fnass ma),
locking bumpers. Both cars move together at the same velocity. The commoen velocity will be
given by :{ UEE: 2004},

myv B mar myw (my + ma)v
T ofig oy "y + iy ) ’ iy

A ladder of length 3 m and mass 20 kg leans against a smooth, vertical wall so that the angle
between the wall and the ladder is 30°. Detertnine the magnitude of the normal forees at the
contact point on the wall (N,,) and at the contact point on the ground (N) (UEE: 2004).

A Ny=577N,N;=200N C.Ny=0N,N;=200 N

B. He=200N, MN;=577TH D Np=2000M,Ny=0MN.

. A block of mass (.25 kg 1s placed on top of a light vertical spring of force constant S000M/m

and pushed downward so that the spring is compressed by 0,10 m. After the block 15 released
from rest, it travels upward and then leaves the spring. To what masdmum height above the
point of release does it rise? (UEE: 2004),
A 10.2m. B.2.2m. C.80m. D.9.0m.
A ladder of length 3 m and mass 20 kg leans against 2 smooth, vertical wall so that the angle
between the wall and the ladder is 30°. What are the magnitudes of the normal forces at the
contact point on the wall (Ny) and at the contact point on the ground (N (UEE: 2005},

A Np=0N,N,=200N C. Ng=57.7N, Ng= 200 N

B. Ny=200N,Ng;=0N. D Ny=200N, N;=35377N
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A bullet of mass 10 g, moving horizontally, strikes and embeds itselfin a box of mass 1 kg
suspendad from a light string as shown in the figure below, If the composite mass rises to a
height H = 0.45 m, then what i3 the speed of the bullet before collision? (UEE: 2003)
A 303 ms,
B. 300 m/s.
C. 209 ms
D. 90 m/s.

Which one of the following statements is true about the motion of a particle in a cireular

path? (UUE: 2006)

A The centripetal acceleration is constant if the particle’s speed 1s constant.

B. The tangenhal aceslzration can be perpendicular to the veloaty veetor of the parhicle

C. The cenfripetal acceleration is always in the direction perpendicular to the velocity vector
of the particle

D. The acceleration 1s always perpendicular to the velocity vector of the particle.

Two particles with masses 2m and 3m are moving toward each other along the x axis with the

saime imitial speeds v, Particle 2o 15 traveling to the left, and particle 3me is traveling to the

right. They undergo an elastic glancing collision such that particle Zm is moving in the

negative v direction after the collision. What are the x component of the final velocaty of

particle 3m and the kinetic energy of the particle 2m, respectively? (UEE: 2006).

A, 0.33vand 0.7 nw?, C. 067 vand 0.7 mv*

B. 0.33vand 1.4 mv?. D. 0.67 vand 1.4 mv*.

A hard ball moving on a hotizontal fiictionless suiface with a speed of 5 m/s in the positive x

direction strikes a stationary hard ball of the same mass. After the collision, the first ball

moves with a speed of 4 m's along a direchion that makes an angle of 37 with its initial

direction of motion. What 15 the struck ball’s speed and the smallest angle between its

direction of motion and the positive x axis after the collision? (UEE: 2007).

A, 3m/sand 53° C. 4 m/s and 53°,

B. 3m/sand 37° D. 4 m/s and 37°.
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16.

A man standing on a fmctionless swrface confinuously fired 120 bullets horzontally in 1
minute using a machine gun. If each bullet has a mass of 10 ¢ and leaves the muzzle of the
gun with a speed of 800 m's, what 13 the average force exerted by the gun on the man?
(UEE:2007) A 8N B.I6N. C. 060 M. D. 16000 M.

7. The particles shown in figure below are connectad by rectangular rigd rods of negligible

mass. The origin of the xv plane is at the centers of the rectangle. The system rotates in the oy
plane about the z axis with an angular speed of 6 rad’s. What is the rotational kinegtic ensrgy
of the system? (UEE: 2007)

A, 2574] Ikg ]y kg

B. 2340 1. _40 O

C. 12871

D. 1170] i}

_sz T kag

| 4m |
What iz the necessarv and sufficient condition for conservation of linear momentium?
(UEE:2008)
A, The presence of more linear than nonlinear forces in the system.

B. Met force on the system is zero
C. The presence of only non-linear forces.
D, Imternal forces excesd extemnal forces

. If the impulse of a rotating disc 1s non-zero, what can yvou conclude? (UEE:2008)

A, The change in linear momenhum 18 Zero,
B. The torque acting on object is constant.
C. Impulse of the disc equals its noment of inertia.

D. The changs in angular momenihum is non 22ro,

. A large mass (A) and a small mass (B) are pusling one another apart, as shown in the figure

below, The small mass moves away at a veloeity of 20 m/s to the right. What 15 the recoil
velocity of the large mass? (UEE:2008)
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A, -2ms, A
E. Bms E
C. 20 m/s, 5ke Zke
D. -Bms. .
! V 20 m-'s:

21. A fun making boy swings a blinking ball tied to the end of a string in a vertical circle. If the
radius of the cirele is 0.5 m, then what should be the mummnm speed of the ball at the bottom
of the circle to make a complete civcular motion at the top? (UEE: 2009).
A Smis B.v/5mis. C. 15 mis. D S ms
22. Galileo cartied out a “thought™ experiment on motion. The line between A and B represents a
surface and the center of the ball is placed at A. What would happen in each of the three
situations shown in the figure below, without friction when the ball is released? (UEE:2009)

{a (b (e

A, The ball would never reach point B in all instances.
B. The ball wonld reach B in all instancss even if point B Kesps on receding to infinity in (c).
. The ball would reach point B in {a) and (b) and not in ().
D. The ball wonld reach point B only in (a).
23 A Uranium atom mitially at rest has amass of 2 wits and spontanecusly disintegrated in to

two fragments. One of the fragments has a mass of 0.8 units and moves at a speed of 24 m/s
as shown in figure below, What 1s the speed of the second fragments? (UEE: 2009)

A 256ms M=% umbs, u=10 /(.'T,_ -
®

B 21.3m%s A
C. 16 ms. ..
0. 148 m's mhy = 0.8 units, vi = 24 mv's

24. A lkg object explodes and breaks up in three pieces. One piece has a mass of 400 g and has a
velocity of (15i+ 10f) m's. A second piece has a mass of 250 g and has a velocity of (25§ +
10§ y m/'s. What is the velocity of the third piece? (UEE: 2009).

A, (-4.30+ 35/ ) m's. C. (451 — 4.3]) mfs.
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25.

B. (-351 -4.3)m's D (-351 - 4.3/ m's

Two students A and B, with masses m, and mg respectively, stand on a wheeled frolleys as
shown in the figure below, If student A has large mass and push student B, then what can be
said about their accelerations? (UEE: 2010)

A, The acceleration of student A is less than that of student B
E. The acceleration of student B 15 less than that of student A
C. Both boys will be accelerated by the same magmtude but in opposite directions.

D, There would be no acesleration becanse the forees are squal and opposite,

. For a constant force F, if the impulse mnparted to the system is large, then what can you

conclude about the collision? (UEE:2010)
A, Linear momenton is conserved. . The contact or impact time 1s large.

B. Kinetic energyis conserved D The change in veloeity 15 small,

. An open trolley 1s rolling on a level swrface without fiiction loss through a vertical downpour

of rain, as shown in the figure below,

As the trolley rolls, an appreciable amount of ramwater aceumulates in the cart. What wall be
the speed of the cart? (UEE: 2010)
A, It increases because of conservation of mechanical energy.

B. It decreases becanse of conservation of momentum,
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30

il

C. It decreases because of conservation of mechanical energy.
D, It remains the same becanse the raindrops are falling perpendicular to the direction of the
cart’s mation

. A satellite moves at a constant speed in a cireular orbit about the center of the Earth at an

altitucle half the radins of the Earth above its surface, If g 15 the gravitational acceleration at
the Earth and R its radius, then what is the speed of the satellite? (UEE: 2010}

A. J3gR7Z. B../ZgR. C. Jok. D. ZgR/3.

. A ball of mass M moves with speed V in the + x-direchon. It explodes into two pleces that

go off at angles &, and o;, as shown below. What are the magnitudes of the momenta of the

two pieces? (UEE: 2011). i
MV eose; MV cosay
A Py sinfe, + a0’ 2 sinfag+az) 000 [ M e T ol
B _ Mwvsinag _ MVaine,
L in(etea) © sinfest ez
. Py =MVtane,, and P, = MVtane, ms
D_ Pl _ Hrfﬂmz _ Wm&ﬂl

cosfe +8;) 0 cOS(8+ 6z)
The rate of change of momentun of the raindrop can be given by F =ma + u’i—T. T this

expression what does u represent? (UEE: 2011).

A The velocity of the extra mass added to the raindrop,

B. The velocity of the ramndrop.

2, The velocity of the loss in mass of raindrop

D. The rate of change of the velocity for combined system.
A trolley is set to move on a smooth frack that is banked at an angle of 300, For a trolley
moving with a speed 5 /s to round the curve. What 15 the radius of the banked swrface?
(UEE: 2011). A S5m. B.25m Co10m. D.35m

THE END
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. A body has moved from its inifial position at ongin along x-axis to a final posibion x=53m
under the influence of a force given by F= (4x)f N. What is the work done by the force in
moving the body from its iutial posihion to 1ts final posiion? (UEE:2003)

A 1001 B. 50J . 25]. D.20]
A umform ladder of length 1 and weight W = 50 ™ rests against a smooth, vertical wall. If the
coefficient of static fmction between ladder and ground 15 p = 0.5, find the minimum angle
g Detweeen the ladder and ground such that the ladder will not ship :( UEE: 2003)

A 45° B. 53° C. 60° D. 37°
. The speed of a mass is increased by two fold. By what factor does the kinetic energy change?
(UEE: 2004). A2 B. 4. C.8. D l&

A ladder stands on the ground, leanmg agamst a wall. It 15 safer clunbmg up the ladder 7 (UEE: 2004)
A The ground is frichionless and the wall 1s rough

B. The ground is rough and wall s frictionless,

C. The ground is frichionless and the wall 1s frichionless.

D. The ladder leans at 45 degree and the ground is frictionless.

. A 4 kg block is given an initial of § m/s at the bottom of 30 inclined plane. The frictional
force that retards its motion 15 15 N, If the block is directed up the mclined plane, how far
will it move before it stops? (UEE: 2004),

A 366m. E. 440 m. C.335m. D. 467 m.
A stationary mass explodes into two parts of masses 0.4 kg and 4 kg, If the larger mass has a
kinetic energy of 100 I, what is the kinetic energy of the smaller mass? (UEE:2004)

A dn‘rﬁj B 100 ) CO1000 T DI The change in Kinetic energy is the same for both particles

. One person drops a ball from the top of a bulding while another person at the bottom
observers its motion. The two people DISAGREE on which of the following? (UEE: 2005)
A, The value of total energy of the ball,

B. The change in potential energy of the ball.

C. The value of the gravitational potential energy of the ball earth svstem.

D. The kinetic enargy of the ball at some point in its motion if one of them is walking.

. A 2 kg object expeniences two concurrent forees of 100 MNat 300 above the positive x-axis
and 80 W at 600 above the negative x-axis. What 15 the magnimde of acceleration of the
object? (UEE: 2005). A. 68 m/s”. B. 64 m/s. C. 48 m/s”. D. 46 m/s”.
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Two men, A and B, are loading identical boxes onto a tuck. A lift his box straight up from the

ground to the bed of the tmck, whereas B slides his box up a rough ramp to the truck. Which

statement 18 cormect about the change in the potential energy on the box-Eath svstem H(UEE: 2006)

A A and B changes the potential energy by the same amount,

B. A changes more potential energy than B.

2, B changes more potential energy than A

D. Mone of those statements 1s necessanly true becanse the force of frichon and the angle
of the incline are unknown.

A 10 m wnform ladder weighang 200 ™ rests against a fnctionless wall. The ladder makes

53" angle with the horizontal. If the ladder is just on the average of slipping when a 600 N

firefighter is & m along the ladder from the bottom, what is the coefficient of static friction

between the ladder and ground? (UEE: 2006).

A 03240, BE. 0.4313 C. 05750, D. 0.7667

oA car of mass 1500 ke is travelling at a wmform velocity of 30 m's due east. The dover applies the

brakes to slow down the car to a velocity of 10 m/'s due east. What is the work done in slowing down
the car? (UEE: 2007)
A 15K B. 300k] C. 600kJ. D.750 kJ

A block of mass 10 kg 1s pulled up a rough inclined plane with a force of 100 N parallel to

the inclined plane. The inclined plane makes an angle of 37° with the hotizontal. At the
mstant when the force is applied the block has a speed of 1.5 m/s. If the coefficient of knetic
frietion is 0.4, and the block 15 pulled up 5 m, what 15 the change in the kinetic energy of the
block? (UEE: 2007). A 201] B.301J C. 4017 D 4551
The area under a force versus distance graph represents: (UEE: 2008)

A Acceleration, . The change in momentum,

B. The change in energy. D. Work done
A net external non zero force acts on a particle that is moving along a straight line. Which
one of the following statements is comrect? (UEE: 2008).

A The velocity, but not the kinetic energy, of the particle is changing.

B. Both the velocity and kinetic energy of the particle are changing,

. The kinetic energy, but not the velocity, of the particle is changing.

. The momentum 15 conserved.
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15. Which statement is comrect about conservative and dissipative forces? (UEE: 2008).
A The work done by conservative forces 1s path dependent,
B. The work done, along a closed path, by non-conservative forces is nonzero
C. Gravitational force is an example of non-conservative force.
D. Friction is an example of conservative force,

16. A spring with a spring constant of 300 N/m is stretched 20 cm in 2 seconds. What is the
power applied to streteh the spang? (UEE: 2009,

A 3W B 6W. CO30 KW D. 60 KW,

17. A& 50 KW machine 15 used to Lft heavy olyect to the top of building under construction. If
this machine is replaced with a new machine of 100 KW power, then which of the following
statements 13 NOT tme abowut the new machine? (UEE: 2004,

The new machine can raise object with the =ame mass at twice the speed of the old machine,

The new maching can raise object with twice az much mass at the same speed as the old machine.

The new machine takes twice as much time to do same work as the old machine.

N w e

The new maching can do twice as much work in the same time as the old machine
18. Which of the following is correct about a work done for dissipative forces? (UEE:2009)
A, Path dependent
B. The same as the loss in kinetic energy.
C. The same as the gain in potential energy.
D. The same as the potential energy stored in spring.

19. An object of mass 1 kg moving with a speed of 2 m/s was acted on by a force that produces
an acceleration of 2 m/s*. What is the change in kinetic energy of the object if the force is
exerted on the object for 2 seconds in its direction of motion? (UEE: 2010)

A 1L B. 47 C. BI D161

20. A body that 15 released from the top of a tall building reaches the ground after six seconds.
What is the ratio of the kinetic energy acquired by it at the end of the first three seconds fo
the increment in the kinetic energy during the next three seconds? (UEE:2010)

A 13 B.1 C. 312 D..
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21. A boy pushes a block over 12 m distance within 6 seconds. The force applied by the boy
varies as shown in the diagram below. What 13 the average power loss by the boy?
(UEE:2010)

A TW.
B BW.
C.6W. ¥ (1)
D. AW g
22, Which of the following is equal to the amount of work required to stop a moving object?
(UEE:2011)
A The mass of the object times its acceleration. €. The square of the velocity of the object.
B. The kinetic energy of the object. D. The mass of the object imes its velocity.
23, A 1 kg roller coaster 15 acted on by a AN force over a displacement of 2in in the direchion of

4

force and then set free. The reller 1s moving on a smooth and horizontal surface towards a
free end of a spring of constant K, whose other end 15 fixed on the wall, If the spring 1s
compressed by 20 cin to bring the roller coaster to rest, then what is the value of the spring
constant? (UEE: 2011). A 100 N/m B. 200 N/m C. 400 N/m. D, 800 N/m,
In which of the following case 1s no work done by dissipative foree? (UEE:2011).

A When a parachute jungp from a plans

B. For a fieely falling object.

C. Omn aracing car that moves in a desert.

0. When someons slides a box on a horizontal rough suiface,

THE END
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. The necessary and sufficient condition for a 11g1d body to be in equulibrium is the sum

of (UEE.2003)

A All torques acting on it is zero.

B. All forces acting on it should be zero.

C. All foress should be egqual in magnitude, but opposite in direction to the sim of all

torques acting on it.

D. All forces and the swm of all torques should be zero
The angular momentum of a particle 15:(UEE:2003)
A, Independent of the specific ongin of coordinates
B. Zero when its position and momentum vectors are parallel.
C. Zero when its position and momentum vectors are perpendicular,
D. Not zero for non zero position and momentum vectors.
A disk rolls without shipping along a horizontal surface. The center of the disk has a
translational speed v. The uppenmost point on the disk has a translational speed (UEE: 2003).
A, Zeto, B.V. C. 2v D. 211
Two discs of moments of inertia I; and I, about their respective axes (which are normal to the
disc and passing through the eenter), and rotating with angular speeds o, and w5 are brought
into contact face-to-face with their axes of rotation coincident take oy # .. What 15 the
angular spead of the two-dise svstem after contact? (UEE:2003)

Iywhg+ 205ty Iywhy + Iqusy Iy + 2lpwg Ipwhy + Igubg
A whesl starts from rest and rotates with constant angular acceleration to reach an angular
speed of 12 rad’s in 3 5. What is the magnitude of the angular acceleration of the wheel in

rad/s® and the angle in radians through which it rotates in this time interval respectively?

(UEE: 2004). A 4, 18. B 3. 18 C. 18, 5. D 18, 4.
The rading of the wheel showi below is 0,75 m. What is its moment of inertia? (UEE: 2005)
A 225kgm’ 3k
B. 3.38 kgm'.
C. 6.75 kgm'. 3kg 3kg
D. 9.00 kgm’
kg

A 1.5 kg particle moves in the xv-plane with velocity v = (4.4 — 3.6j) m's. What is the
angular momentum when 1t position vector 15 1= (1.5f + 2.2y m? (UEE: 2005).
A 22k kgm'ss. B. 14.6k kgm'/s. C. -14.6k kgm®/s. D. 22k kgm®/s.
If two particle have equal momenta, then which one of the following statements is TRUE
about their kinetic energies™UEE:2005)

A Their kinetic energies are always equal

B. Their kinetic energies are never equal.

. Their kinehe energies are equal when their masses are the same,

D. Their kinetic energies are equal when the speed of one of the particle is half the speed of

other particle and their masses are the same
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A wmform ball of radius r and mass m starts from rest and rolls down a fmchonless mncline of
lLeaght . When the ball reaches the ground, how fast is it going? (UEE:2005)

A ggh. B f—ngh. C %}gh. D.Egh.

. A hoop of mass M and radius R is at rest at the top of an incline plane of height h. The hoop

rolls down the plane without shipping. When the hoop reaches bottomn, its angular momenhum
about the center of mass 15 ;[ UEE: 2006).

A, Mgh, B. MR,/ 2gh C. MR,/ ghf2 D. MR,/ ah

A planet of mass i is circling a star in an elliptical orbit as shown below. If its velocity at a point A is

60,000 mv's. and 1, = 81, what is its velocity at point BT (UEE: 2006).

A 7500 ms

B. 8571 m's. A B
C, 00,000 m/'s

[, 488,000 m/'s.

As shown in Figure below, two blocks are comnnected by a string of negligible mass passing
over a pulley of radius r = 0.2 m and moment of inertia I The block on the frichionless
meline is moving with a constant acceleration a = 2 m/s2 up along the incline. What 1s the
moment of mertia of the pulley? (UEE: 2006).

A 08kgmt
B. 125kgm” Ta P
c. 4kgm* 15kg
D. 40 kgm® 20kg
37

An alummmam block of mass my = 3 kg and a copper block of mass me = 5 kg are connected
by a light string over a frictionless pulley. They sit on a steel swface as shown in figure
below, where & = 530, The coefficient of kinetic fiiction between the steel surface and each
block 1s 0.3, If the blocks are released from rest what is the tension T in the string? (UEE:

2006), My T

A 1940 H.

B. 1725 N,

C. 1225N. steel

D. B40N =)

Two blocks are connectad by a string of negligible mass passing over a pulley of radins 1 =
0.2 m and moment of inertia f as shown in figure below. The block on the horizontal

fiictionless surface i3 moving with a constant acceleration a = 2 m/s®. If the pulley axis is
frichonless, the string is mextensible and does not slip on the pulley, what should be the

inertia of the pulley? (UEE: 2007).
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0.40 kg m*.

A Thg T
0.80 kg m”.

-

2

4.00 kg m*.
B.00 kg m™.

3

DNw

ikg

An object with a mass of m = 3.0 kg 15 attached to the free end of a light string wrapped
around a pulley of radius R = 0.50 m and moment of inertia I = 0.75 kg m”. The pulley if fres
to rotate i a vertical plane about a fixed frictionless axis passing through 1ts center as shown
in fipure below. The suspended object is released from rest at 3.60 m above the floor. What is
the angular momentum of the pulley at the time when the object strikes the floor? (UEE:
2007

A 45kgm¥s. ( b\ )

B. 9.0kgm's J
C. 123kp En’."s. i
D 18 kg m™s

Determine the torque due to a force F = 2 — 3] + 4k N acting at appoint # = 31 + 2j + 3k
about the crigin® (UEE: 2008).

A 61— 6j+ 12E. C. 178+ 65 — 13k,

B. -6i +6f+ 12k. D. -17i + 6j + 13k.

7. A umform, § m long, and §00-N beam, rests on two supports, as shown, The force exerted on

the beam by the rght suppoit B is elosest to: (UEE: 2008)
A TEN.

1m_ 2m
B. 240N —
C. 400 N.

D. 320N A IB

A rod PO 15 attached at P to a vertical wall, as shown in the Figure below. The length of the
rodis 1.0 m. The weight W of the rod acts at 0.60 m from P. The rod is kept henzontal and
in equalibrioun by a wire attached to Q and to the wall at B, The wire provides a force F on
the rod of 50 N at 30° to the horizontal. By taking moments about P, determine the weight W
of the rod. (UEE:2008)
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A 1300N,
B. 1500N.
C. 750N,
D 50.0N.
. =
. Find the distance of the center of mass of the system shown in the diagram from point A. The

rod 15 massless (UJEE: 2008)

A 3T73m.
B. 2.0%im. kg kg kg kg
C. 245m r ? r ?
D. 586m L A A .
3m 0 3m U lm |
The rotational analogue of mass is: (UEE:2008)
A, Moment of merha. C. Angular momentumn.
B. Torgque D. Angular acceleration,

A fly wheel is rotating with an angular velocity of 2 rad’sec and acted by an acceleration of
1/TI rad's®. How long will it take to complete three revolutions? (UEE:2008)
A, 0.5ITs, B IIs, C. s D. 4115

A disk of radins B with wiform distnbution of mass A, rotates about axis perpendicular to

it plane at the rim wath angular speed w. the moment of inarfia of the disk about the axis
through the center 1s 1/2MR". What is the kinetic energy of the disk?(UEE:2009)

k iMRﬂ-ﬁ. B. %MR’W‘. o _‘%MRH-F. . EMRH;J.

. A pulley is rotating at a frequency of 20 revimin. A motor speeds up the wheel so that 30 s

later the frequency of motion 15 60 rew/min. How far will points on the pool 0.30 m from its
center has travelled duning that penod? (UEE:2009)
A 1257 m B.0n13m C, 37.68 m. D.4.2m

- A block of mass my = 10kg placed on a fictionless incling plane connected to mazs m, = 15kg using

a stiing of negligible mass passing over a pulley of moment of mertia 1= 0.25kgm® and radiug R = 10
cm ag shown in the diagram. What 1= the torque on the pulley? (UEE; 2009)

A 25Nm, I

B. AN m my

C.5Nm m”
. 12 Nm.

A thin rod when rotated about an axas at the end of the rod has a moment of inertia %ML“.

The rod has a mass of 1.5 kg and length 1 m. If the rod mmtally at rest gains a rotational
kinetic energy of 10007, at what speed does it rotate? (UEE:2010)
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A 10W5 rads B. 20§10 rad/s. C. 10 radss. D. 18.8 rad's

. A ring, a solid eyvlinder and solid sphere, all having the same mass and the same radius, are

hLeld at the top of an inchned plang as shown figure below. If the objects roll wathout shping
and the plane is 0.3, which one of the following shows the order in which they will get to the
bottom of the inclined plang? (UEE:2010)

sphvere
solld oyl e er

ring

A, All will reach the bottom at the same time, . Ring, solid eylinder, sphere
B. Sphere, solid cylinder, ring. D. Solid cvlinder, sphere, nng.

_If in a given rotational system of a body the angular momentum 1s increased with the time,

wlich one of the following statements is NOT comrect? (UEE:2010)
A, The radius of rotation may increase. C. There 15 a torque exerted on the system.
B. The moment of inertia may increase, D, There 15 no torgque exerted on the system

. Five beads of equal mass are fixed on a rigid light rod that is free to rotate about a fiictionless

vertical bearing. The armang=ment 15 such that, four of them are placed at 0.25 m and the fifth
one is at 0.5 m from the axis of rotation. The rotational kanetic energy 1s 144J when the beads
were rotating with angular speed of 48 rad's. What i1s the mass of each bead? (UEE: 2011)
A 025kg B.0.5kg C.075ks. D1 kg
A thin cireular ring of mass M and rading r and moment of mertia M1® 13 rotating about 1tz axis with a
constant angular velocitye . Two objects each of mazs m, are attached gently to the opposite ends of a
diameter of the ring. What would be the angular velocity of the wheel? (UEE: 2011).

. i .wl:H'rZrl'r]. - M . D. w[m—zma_

M +m) (M +3m) (M+2me) ™

In a playing room a tun table of rading 2m has moment of inettia 250 kgm®* and it is rotating about a
frictionless vertical axel. When a boy of mass 50 kg stands near the mm, the system rotatez with
angular speed 3 rad’s. The boy walks towards the center and stands at 1m from the axel. What 1= the
final angular speed of the system? (UEE: 2011)
A, Jradfs B. 25 mad’s C. 54 mad's. D. 4.5 ad's

THE END
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. A 1 kg mass 1s attached to a spring of stiffness constant 100 N/m. What 1s the maximum

displacement of the mass from its equilibainm position if its speed is 3 m's at the equilibriam
point? (UEE:2004) A 0.1 m B 0.3 m C.3m. 0D 10
Which of the following objects has the largest moment of inertia assuming they all have the
saime mass and radins?(UEE: 2004),
A A solid disk. C. A circular loop.
B. A solid sphere D. A solid cylinder,
An object of mass 3 kg hangs from three light inextensible wires as shown in figure below.
Two of the wires make angles ©, = 53% and 8, = 37" with the horizontal. If the system is in
equilibrium, what will be the tensions T, and T in the wires? (UEE: 2008).

A Ty=18NandT;=24N.

B. Ti=Ta=18N.

C. Ty=T;=24N.

D Tm=24Nand T.=18 .

i eight

Which one of the following staternents isNOTcorrect abont a particle that is in equilibrium?
(UEE:2007)

A It can have a velocity different from zero.

B. [Its velocity can be equal to zero,

C. It can be under the action of more than one force.

D. It can have an acceleration different from zero
A uniform bar of length 2 m and mass 30 kg is suspended by two massless ropes which are
attached to a fixed horizontal bar, as shown in figure below. What are the tensions in each
rope when a 700 N weight 15 suspended at = 0,350 m from the left end of the bar? (UEE:

2007).

A Ti=675NandT:=325N T Tx
B. Ty, =35Nand T; =675 N. =

C. Ty=300Nand T:=3500N. -

D. T,=525Nand T,=175N. -hwg,m
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6. Abrehet (A);Bekele (B) and Chaltu () are pulling a box honzontally with forces F o, Fp and

Fe respectively as shown below. Which statement is correct if the box i in equilibrium?
(UEE; 2008)

A Fy=FpxFe. C.Fy=FpFc.
B. F,=Fp+F, D Fy=Fy-F.
7. Which of the following staternents 1s NOT cormect? (UEE: 2009)
A, Dynamic equulibrium is an equilibnuam in which a body 15 moving at steady velocity
without net force or torque acting on it.
BE. Static equulibrivm 15 an equilibriam in wlich a body 1s at rest without net force or torque
acting on it
C. Couples are set of forces with a resultant torque but no net foree.
D The necessary and sufficient condition for equilibeium of a ngid body is to have the sum
of all torques acting on it is zero.

£, Which of the following statements is comect about the first condition of equilibium ™ UEE: 2003)

A_ The net force on an object must be zero.
B. The swn of all torques must be zero,
2. Clockwise moments should balancs counter clockwise moments
D. The torque produced by a force should be perpendicular to the forec.
9. A4 m long uniforn board of mass 10 kg hanged on the ground at one end is hanging by a
string at the other end. A block of mass 8 kg 1s placed at lm from the lunge on the ground as
shown in the diagram below, What is the tension in the sting 2(UEE: 2009)
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10, Wlhich of the following is a cotrect statement about the first condition of equilibriun? (UEE: 2010)
A, The net force on an object must be zero.
B. The sum of all torque must be zero,
C. Clockwise moments should balance counter clockwise moments.
D. The torque produced by a fores should be perpendicular to the force

11. From the fignres given below, which one is in equilibriion? (UEE: 2010). iF
A IF. E. aF C. b
IF iF

12. Two forces F1 =31 N F2 = 4f N are acting on a particle of mass m. What 15 the magnitude
and direction of a force that balances the two?

A F'hw = 7N at 127" counterclockwise from ﬁ..
B. Fuq=5N at 143° comnterclockwise from F.
C. F'LHE = 7N at 127° counterclockwise from ﬁ;.

D. Feg= 35N at 143" counterclockwise from F,

13. The rod shown in the figure below is wuform and its weight is 2.6 N. The length of the rod is 3 m.
Two ropes A and B keep the rod in horizontal position. Rope A iz | m from one end amnd rope B iz at
the other end of the rope. What 1= the caloulated value of the tension in rope AT (UEE: 2011)

A 21N A B
B. 0.7N. o lm | 3m K
C. 28N. '« ¥
D. 14N,
28N
THE END
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. Water flows through a pipe whose cross sectional area is 50cm® into another pipe whose

cross-sectional area is 10cm”. Both pipes are horizontal. If the velocity of the water in the
large pipe is 12m/s, the velocity in the pipe 1s:(UEE:2003)

A 024 m's B.1.2m's. C. o0 m's. D, 30 m/'s
Through a pipe 15 cn in diameter, water is pamped from the nver ontside of Addis Ababa to
one of the sub-cities of Addis Ababa. The river 1s at an elevation of 564 m and the sub-city is
at an elevation of 2096 m. What 15 the mininmun pressure at which the water must be pumgped
if it 15 to amive at the sub-city?(1LTEE:2003)

A 1532 MPa B. 1501 MPa, . 14.99 MPa, D. 16.03 MPa
What does the valueof Reynolds mumber sigmify? (UEE: 2004).

A, Tt desenbes whether the flow is verhieal or honzontal,

B. It descnbes the magnitude of the velocity of the liquid.

. Tt descnbes whether the flow 15 stream lined to turbulent

D. It descnbes the magnitude of the swface tension of the liquid

A table-tennis ball has a diameter of 3.8 cm and average density of 0.084g/cm®. What force is
required to hold 1t completely submerged under water? (UEE:2004)

A D5IIN B. 0. 258 M, C0.300 M, D.0.510N
The pressure at the bottom of a evlindrieal tube filled with water was measured to be 5000
Pa. If the water in the tube were replaced with ethyl aleohol, what would be the new pressure
at the bottom of the tube? (The density of ethyl alcohol 15 0.8 g/emn™) (UEE: 2004)

A, 4000 Pa. B. 4800 Pa. . 5000 Pa. D. 6250 Pa.
Water flows throngh a fire hose of diameter 6.35 cm at a rate of 0.012 m*/s. The fire hose
ends in a nozzle of mmer diameter 2.20 cim. What 15 the speed with which the water exats the
nozzle? (UEE: 2004). A, 23.4m/s. B 316 ms . 632 m's, [ 46.8 m's
The length of an aluminum rod at a temperature of 20 °C is 3m. What will be the ratio of
change in the length of the rod to its original length if its temperature is raised to 120 °C? The
coefficient of linear expansion of aluminum 1s 7 31x10% kT (UEE: 2005)

AL 23%. B. 3.2%. 2. 3% D 0.23%

A very large open tank is full of cil density is 800 kg/m® if the absolute pressure at the
bottom of the tank is 1.81x10%Pa then what I the depth of the oil 7 (Note that atmospheric
pressure is 1.01x10°Pa)UEE: 2005).

A 1000 0m E. 750 m. CL 100, D.%5m
A container resting on the floor of an elevator contains an incompressible fluid of density p.
When the elevator has an upward acceleration of magnitude @ then what will be the pressure
difference between two points in the flnid separated by the vertical distance ARPUEE: 2005)

A padl B op(g+a)dl C. pgAh. D

peadle

. Water flows through a fire hose of diameter 6.35 cm at a rate of 0.012 ms. The fire hose

ends in a nozzle of mmer diameter 2.20 e, What 15 the speed with which the water exits the
nozele? (UEE: 2005). A 632 m/s. E. 468 m/s. C.31.6 m/s. D23 4 m's.
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. Which statement 1s correct about the pressure under a flud in a container? (UEE: 2006).

A It depends on the volume of the fwd,

B. It depends on the density of the flud.

C. It depends on the shape of the container.

D It is independent of the depth of the flwid,

. A cup of coffee at a temperanue of 80°C is Maced on a table ina 20°C room. What happens to the
thermal energy and molecular motion of the coffee when it 12 left on the table? (UEE: 2006).

A. The thermal energy decrease and the molecules move slowly.

B. The thermal energy increase and the molecules move slowly,

C. The thermal energy decrease and the molecules move faster.

D, The thermal energy increase and the molecules move slowly,

A garden hose has an inside diameter of 16 cm. The hose can fill a 10 liter bucket in 20
seconds. If the diameter of the nozzle is reduced to & cm, (UEE: 2006,

A, Water exits with a speed twice the speed inside the hose

E. A 10 liter bucked can be filled i 10 s2cond.

. A 20 liter bucked can be filled in 40 second,

D. Water exats with a speed half the speed inside the hose.

A table<tennis ball which iz spherical in shape has & diameter of & cm and average density of 0.4
g/cm”, What force is required to hold it completely submerged under water? (UEE: 2006),

A 068 N downward, C. 1.13 N downward

B. 0.68 N upward, D. 1.13 N upward.

- When a load of 500 kg 1s hanging from a steel wire of length 3 m and cross sectional area
0.20 em®, the wire stretches bevond its no-load length If the Young's modulus for the wire
made of steel is ¥ = 2 x 10" Pa, what is the change in length of the wire beyond its no-load
length? (UEE: 2006),

A 375 mm. B.2.75 mm. C.1.75 mm. L. 0.75 mm.
A horizontal pipe of 10 cm in diameter has a simooth reduction to a pipe of 5 ¢ in diameter,
If the pressure of the water in the larger pipe is 80 kPa and the pressure in the smaller pipe is
a0 kPa, at what rate does the water flow through the smaller pape? (UEE: 2006),

A 163mis B. 6.53 m/s. 13,6 mis. D 42.67 m/s.
7. Which of the following combination of properties would be most desirable for a heat sink in
a machine? (UEE: 200&).
A, High specific heat and low conductivity, . High specific heat and high conduetivity,
B. Low specific heat and lugh conductivity. D. Low specific heat and low conductivity.
A glass flask whose volume is exactly 1000 em® at 0°C s totally filled with 1000 cm® of
mercury at this temperature. When flask and mercury are heated to 100°C, 152 cm® of
mercury overflow. If the coefficient of volume expansion of mercury is 1.82 x 10™ per
Celsins degree, what should be the cosfficient of volume sxpansion of the glass? (UEE:2006)
A 152x10%°C, C.3.00 x 10%°C
B. 182x10%°C D. 1.00 x 10°°C
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19. Two solid spheres made of gold and silver having equal masses are suspended by string and
fully submerged in a tank of water, Given that the density of gold 15 greater than that of
silver, which one of the following statement is true™(UEE: 2007)

A, The buovant force on each sphere is the same.

B. The vohune of water displaced by the gold sphere 1s larger than that of the silver sphere,

C. The tension in the sting supporing each sphere is the same.

D. The uovant force on the silver sphere is greater than that on the gold sphere

20. The cross- sectional areas of the small and large pistons of a hyvdranlic 1ift shown in figure

below are 4 em® and 0.02 cm?, respectively. What 15 the magmitude of the force Fy that must
be applied to the small piston to lift a weight w = 15,000 N placed on the larger piston?
(LIUE: 2007}, w
A 30x10PN F,
B. 1L.5x10'N.
C. T5x10°N.
D 30x10°N

21. An incompressible fhad Hows theough a horizontal pipe whose diameter varies along its
length, The sun of the kinetic energy per wmt volume and pressure of the fluid at different
section of the pipe would-----s- (UEE: 2007).

A, Depend on the length of the pipe.

B. Increase as the pipe diameter increases.

. Increase as the pipe diameter decreases

D. Remains the same as the pipe diameter changes.

22, Which one of the following laws best descnbes the behavior of elastic matenals? (UEE:2007)
A, Gav Lussac’s law, C. Mewton's second law
B. Hook's law. D. Mewton's law of gravitation.

23, The amount of heat required to raise the temperatre of an object of mass m =1 kg by 1
Kealvin 13 knowT f5=-—=s=-- (UEE:200T)

A Speaific heat capacity 2, Expansion coafficient
B. Heat capacity D Internal energy.

24. A man is standing on a spring scale in anelevator. When the elevator is at rest, the scale
reads 560 N When the elevator starts to move, the scale reads 600 W, The elevator
has: (UEE:2008)

A Anupward acceleration C. A constant upward speed
B. A constant downward speed. D. downward aceeleration.

25, The number of joules oh heat energy required to raise the temperature of a body by 1 K
15 (UEE: 2008)

A Heat capacity C. Expansion coefficient,
B. Specific heat capacity. D. calorific value.
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26. Presswre at the bottom of a liquid column 1s mdependent of (UEE: 2008)

A Shape of the columi C. The depth of the point

B. The density of the flmd D. The acceleration due to gravity.
27. The defimtion of Young's Modulus is given by :( UEE: 2008).

A Foree per unit area, C. Ratio of stress to strain,

B. Rahbo of strain to stress. D foree per unit elongation.

28. A water pape has a diammeter of 5 cm in the inlet side and 1.5 cm in outlet side, Water flows
at 0.5 m°per minute at the inlet point. What is the speed of the water at the outlet point?
(LUEE: 2008) A 2667 m/'s B 1333 m/s. 741 mfs, Lo 1481 mis,

29 A metal ball has a diameter that is slighfly greater than the diameter of a hole that has been
eut into a metal plate, The coefficient of linear expansion for the metal from which the ball
13 made is greater than for the metal of the plate. Which one of the following procedures can
be used to make the ball pass throvgh the hole(UEE: 2008)

A_ Raise the temperature of the ball and the plate by the same amount.
B. Heat the ball and cool the plate

C. Lower the temperature of the ball and the plate by the same amount.
D There 15 no way of passing the ball through the hole

30. A billiard ball of radins 4 cm 1s falling through a hqud of viscosity 0.985 at a velocity of
2.5 m's. The drag force on the ball is: (LJEE: 2008),

A D59]aM E 0.118aM C. 1.182aN . 0059 N

31. Which one of the following statements i1s correct? (UEE: 2008).

A Elastic materials retain their shape after deformation

B. Plastic materials can recover the original size or shape after being distorted.

2. Plastic materials change their shape by pressure,

D. Elastic materials cannot recover the onginal size or shape after being distorted.

32, Whach of the following refers to the definition of strain as ratio? (UEE: 2009,

A Extension to the original length. C. Stress to Young moedulus.

B. Foree applied to area of the object normal to the force D Tensile to applied force,
33 Which of the following is the application of Pascal's law? (UEE: 200%)

A Hydraulic brake in vehicles, C. Working of submarinas

B. Siphon to remove fluids. D. Sucking of liquud into syringe.

34, A latge (very large i height and cross-section) water tank open at the top has small hole
through its side near the bottom. To what height showld the water be filled, to double the
spead of water that flow out of the hole when it was filled to a height h? (UEE:2009)

A h B. 2h. C.3h L. 4h.

35, A block of mass Skg hanging at the end of spring scale is totally submerged in a beaker of
water, The beaker 13 largs enough to avord overflow of water, Tf the density of the block is
2.5 x 10° kg/m®, then what is the reading of the scale? (UEE: 2009)

A kg B.2 kg C1kg D. 0 kg
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On an unknown scale X, the ice-point temperature is 50°X and the steam-point temperature
15 200" If the temperature is 60°C, then what 15 the reading in ®¥7 (UEE:2009)

A 90% B. 140% C. 15°%. D. 333%
a7

Metal A has a coefficient of linear expansion that is three tines the coefficient of linear

expansion of metal B, How does their coefficient of the area expansion, Y, compare?

(UEE:2009) A Ya=121¥p B. ¥y =3¥p C. ¥a=4d¥p D. ¥y =6¥e

Three metals are in contact and are in thermal equilibrum, The metals have different specific heat

capacity. What can be concluded about the temperature of the metals?(UEE:2009)

A, Smnce they have different specific heat capacity, they must have different temperature at thermal
eqquilibrinm.

BE. Thev must have the same temperatire at thermal equiliboinm.

. They mmst have different intemnal energy.

L. They mmst have different kinetic energy

Which of the following fipure indicates tensile deformation? (UEE: 20107

—
T ———
__.r__.-...--...“...;
ra -
s .
B3
* [ =
C D

A B

A beaker with water resting on a scale weight 40 N, A block suspended on a hanging spring
weight 20 N. The spring scale reads 15 N when a block is fully submerged in the water.
What 15 the reading of a scale on which the beaker with water rests, while the block is
submerged in the water after detached from the hanging sponng? (UEE:2010)

A 25N, B. 45N C. 55N, D.60N

An object with a mass of 150 kg and a volume of 0.75 m® is floating in a liquid of density
0.8 glem®. What percentage of the object’s volume will be submerged below the surface of
the fludX(UEE: 2010

A 25%, E. 50 % C. T %, D, 100 %

2. In the fipure below, what 1s the speed of water as it leaves A,7 (UEE:2010)

A 03w,

B 09 mis. A =4 o’ A;=12 o
C. 33mfs, |

0. 36 mis. ¥ = 09m's Ty

An electric immersion water heater is rated at 400 W. How long will it take to heat one
kilogram of water from 10 "Cto 30 °C7 (The specific heat of water is 4.2 IgK). (UEE:2010)
AL 35 min E. 1 mun. C. 15 mun D. 45 min
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44. Which of the following statement 15 correct about elastic behavior of matenals?(UEE: 2011)
A For sufficiently small stress, stress 1s proportional to strain.
B. In tensile stress the force is parallel to the cross-sectional area, where as in shear stress,
the force is proportional to the area.
2, All materials do not necessarily have slastic limit,
D. With plastic materials. the body goes to onginal dimensions after removal of the force
that caused deformation,
45. A thad of imknown density filled in a beaker of 250 em”. The pressure due to the flud at the
base of the beaker 15 2.30 Pa. The base area of the beaker is 102 cm®. What 15 the density of
the flmd? (UE: 2011)
A 92x10°kgm® C. 9.2 x 10° kg/m™.
B 92x10"kgm® D. 79 x 10* kg/m’.
46, Which of the following statement 15 correct? (UEE: 2011)
A Surface tension is proportional to the length along with the surface tension force acts.
B. Ina gven tube, the capillary action is large for a hquid of large density
C. The angle between the wall of a container and the liquid swiace has no role on the
capillary action
D. Surface tension pulls the liqud column up untl there 1s sufficient mass of liqud for
weight to overcome the intermolecular forees
47, Water flows at a rate of 0.4 hitter per second through garden hose of inside diameter 4 ¢m,
The nozzle of the hose 15 a cirevlar openang of diameter 2 cmn. What is the speed of the water
when it emerges? (r= 3.14) (UEE: 2011).
A D32 m's B. 1.27 m/s. C.3.2m's. [, 12.7 m's.
48. How much heat would be absorbed by 2 g of ice at 0°C dropped into water at 0°C, to melt it
totally to water of 0°C'? (Latent heat of melting, L = 340,0001/Kg) (UEE: 2011).

A 6BOJ, B. 8401, 2. 340]. . 420].
49, The direction of hat flow is from: (UEE: 2011},
A, High pressure to low pressure. . lugh density to low density.
B. High teryperature to low temperature D. A point of ligher ammissivity to lower one,

50. External force of 220 N applied on a piston of a evlinder contanming 1.25g of ammonia gas

move 10cim as shown in the diagram below. Assuming adiabahic process, what 1s the rise in
temperature of the gas? (Specific heat capacity of ammeonia, ¢ = 22001/Kg"K) (UEE: 2001).

A 1K — '
B. 8°KF= |ir—1r|.!a——unﬂ
C. 0.004°K. '
D. 0.008 °K. |
=
10 am
THE END
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The Zeroth law of thenmodynamics states that: (UEE:2003)

A

B.

et
D.

Twao bodies that are separately i thermal equilibroom with a third body must be m
thermal equilibrinm with each other.

The merease m internal energy of a systein is equal to the swn of the energy entering
the system through heating, and the work done on the system

Mo process is posgible in which there iz an overall decrease in the entropy of the wniverse.
Mo process or evele is perfectly reversible and no refrigerator or heat engine can be
perfectly efficient,

The second law of thermodynanucs dees NOT imply that:(UEE:2003)

A

B
2.

D.

A
B.
C.
D.

There 15 not any process in which there 13 an overall decrease in the entropy of the
MIVErse.

The complete conversion of energy from a hot source into work 13 not possible,
Heat flows from colder body to hotter body as in the refngerator without work done
on the systemn

Perfectly reversible processes are impossible.

. Which of the following statement follows from kinetic theory of gases™UEE: 2003)

The pressure of the gas is proportional to the average of square of molecular speed of particles.

The molecules mdergo inelastic collisions with each other & with the walls of the container.
The forces between molecules of gas are strong at all times.

MWewton laws of motion are a consequence of kinetic theory of gases,

A sample of gas is expanded to twics its original volume of 1m” in a quasi-static process
for which p = aV, with a = 5 x 10™n/m°. How much work was done by the expanding
gasT (UEE: 2003). A 0.75 MJ B. 1 MI C.73MJ D15 MI
Which statement iz NOT among the assumption made in the kinetic theory of gases?(UEE:2004)

A

B
55

D.

There 1s no mteraction betwesn particles or between particles and the wall except
during collision.

Collisionsbetwesn particles and between particles and the wallsare perfectly elastic
The volume occupied by the particle 1s negligible compared to the volume of the gas
as a whole,

The distnbution of velocifies of particles is wniform.

The temperature of a gas 15 due to:(UEE:2004)

A
E

The kinetic energy of the molecules. (. The attractive force b/ the molecules.
The potential energy of the molecules D. The repulsive force bin the molecules

What does a curve drawn betwesn two points on P-V diagram represent™(UEE: 2004)

A

B.

The state of the system C, Work dome in a cyclic process
A thermodynamic process, I, Work dome on or by the svatem

In a reversible thermodynamics process, the system:- (UEE: 2005)

A

B.
&
D.

Is alwavs close to equilibrium state

Might never be close to any equilibrium state.

Is close to equilibrium states only at the beginning and end

Is close to equilibrium states throughout, except at the beginning and end.
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9. An ordinary refiigerator 1s turned on and its door 15 left open in a thenmally insulated
katchen, What 1s the temperature of the room?(UEE: 2005)
A Inecrease according to the first law of thermodynamies.
B. Decrease according to the first law of thermodynamics.
2, Remains constant according to the first law of themmodynaimics
D. Remains constant according to the second law of thermodynanues.
10, Gas at a pressure P is contained in a vessel. If the masses of all the molecules are
doubled and their speeds halved, then what will be the resulting pressure?(UJEE: 2005}
A 2P B. F/3 C. P2 D. 3F
11. Suppose two molecules of different mass are kept at the same temperature. Which one
of the fallowing statement 18 NOT true?(UEE: 2005)
A Both remains at rest. C. The Lighter molecules move faster.
B. Both move with the same speed D. The heavier moelecules move faster
12, The change in entropy is zero for.(UEE: 2006)
A, Reversible isobanc processes.  C. Reversible isothermal processes,
B. Reversible adiabatic processes. D. Reversible processes during which no work 1s done.
13" A heat engine 15 being designed to have a Carmot efficiency of §3% when operating
between two energy reservoirs. If the temperature of the cold reservoir is 20% what must
be the temperahure of the hot reservoirUEE: 2006)
A 57% B.310% C.564% D.807%
14, Anideal gas iz af a temperature of 300k If we wish to double the root mean square (rms) speed
of the molecules of the gas, to what valte st we taize its temperatine W UEE: 2006)

A 450K, B.oD0kE CBOOK DL 1200K.
15, The first law of thermodynamics takes the form dU=dW. This equation is valid if the
process is---- (UEE: 2007y A 1sobarie, . 1sothermal
B. isochomc. D adiabatic

16. Anideal gas undergoes an isothermal process starting with a pressure of 2x10°Pa and a
volume of 6cm®. Which one of the following might be the pressure and volume of the
final state? (UEE: 2007) A, 4x10°Pa and 4em® C. 5x10°Pa and 3em®

B. 4x10°Pa and 3em® [.1x10°Pa and 10cm®

17, Which one of the following statement 15 NOT correct(UEE: 2007)

A The entropy of the Universe increases in all nabural processes.

B. Mo heat engine operating in a cycle can absorb energy from a reservoir and use it
entirely to do work

. When a system undergoes a change in state, the change in its internal energy is the
difference between the energy transferred to it by a heat and the work done on it

D. The entropy of an isolated system reaches its maximum value when the system is in
equilibiiium

18. A given weight of a gas has a temperature of 27°C and volume V. Keeping the pressure
constant, the volume is increase to 3V by varving the temperature, What is the final
temperahuwe of the gas? (UEE: 2007)
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A 81%C. B. 546°C. C.627C. D, 900°C.
A device for transforming heat ensrgy to mechanical energy 15 referred to as:
(UEE: 2008) A transformer. C. penerator

B. refiigerant. D. engine

Two bodies that are separately in thermal equilibium with the third body st be i
thermal equilibrim with each other. This statement is statement of (UEE: 2008)

A The first law of thermodynamics, C. The second law of thermodynamics
B. The zercth law of thermodynamics. D. The third law of thermodynamics
21,

A certain heat engine draws 500 cal’s from a water bath at 27°C and rejectsd00 calories
to a reservoir at a lower temperature. What is the efficiency of this engine™UEE: 2009)
A BD %, B. 75 % C. 25 %. D. 20 %
Which of the following statements is comect?(UEE: 2009)
A, Irreversible process 15 a process that can be reversed theough findte change in the
syatem.
B Complate conversion of ensrgy from a hot sonrce in to work is possilile,
. There are processes in which there is an overall decreasa m entropy.
D. Entropy is a measure of the amount of disorder,
If the internal energy of the system decreases, then what can be concluded about the heat
and the work done? (UEE: 2010}
A, Heat1s added to the system and work is done by system,
B. Heatis removed from the system and work 1s done on the system.
. Heat 1s added to the system and work is done on the svstem
D. Heatis removed from the system and work 1s done by system.
If a thermodynamie system undergoes a process in whach its internal energy increased
by 400J while doing 200Jof work on its swrounding, then what 1s the energy abscrbed m
or extracted from it in the form of heat™UEE: 2010)
A =600] B a00l. C_ 2001 D -2001
Which of the following statement is NOT correct?(UEE: 2010)
A A system can absorb heat from a hot reservoir and can convert it entirely into work
without additional changes in the system and its surronndings,
B. Mo process is possible in which there is an overall decrease in the entropy of the
Universe,
. The complete conversion of energy from hot source into work is not possible.
D. The spontaneous transfer of ensigy from a cooler body to hotter body is cquite
possible.
A heat engine operating between 100°C and 700°C has efficiency equal to 40% of the
maxirm theoretical efficiency, How mmeh energy does this engane extract from the hot
reservolr in order to do 5000] of mechamical work?(UEE: 20100
A BI04 C. 20259.32]
B. BL.0J. D. 20.3].
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27. Whach of the following statement is comrect? (Here p is the density of the ideal gas, m is
the mass of the gas and ¢ 15 speed of particles) (UEE: 2011)

A, P (pressure of an ideal gas) = % p(eh)

i 2 : {cZ,

B. For maximum of two gases in equilibrium in a container, % = tf_i}
) ;
. . =

C. For maximum of two gases in equilibnium in a container, z—] = F*—;
1 1

D. For a maxammuon of two different gases with equal partial pressure and equal munber
]
of molecules in a container, TT: = ::—;
28, Which of the following statement is NOT correct? (UEE: 2011)
A. Mo process 1s possible in which there 15 an overall decrease in the entropy of the
Universe.
B. The spontaneous transfer of energy from a cooler body to a hotter body is not
posaible
C. Spreading out of random kinetic energy through heating does not represent an
overall increase in entropy
D. The complete conversion of energy from a hot source into work is not possible.

THE END
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. The acceleration of a simple harmonic oscillator: (LUJEE:2003)
A, Remains constant during its motion,
B. Eemains non-zero.
. Attamns its maxammon value when its amplitade 1s zero.
D, Attains maximm value when its velocity 15 maximm,
. A particle that under goes simple harmonic motion has a peniod of 0_4sec. and an amplitude
of 12num. The maxammun velocity of the particle 15:(UEE: 2003)
A 3om/s. C. 12cms.
B. 942cm's D 18 84dem's
. A pipe, 68cm long is open at one end and closed at the other. When air 1s blown across the
open end sound 15 produced at 110Hz, What 15 the velocity of sound along the pipe? (UEE:

2004). A 598 4m's C. 299 2m's
B. 334 6m/a D. 149 6imn/s
. The total energy of particle executing Simple Harmonic Motion is: (UEE:2004)
A, Zero B. directly proportional to the amplituds

C. directly proportional to the square of the amplitude.

D inversely proportional to the square of the amplitude
. A point sowree broadeasts sound in te a wiform mediom. If the distance from the souree 15
tripled, how does the intensity change™UEE: 2004)

A It remains unchanged. . It becomes one-third as large,

B. It becomes three imes larger. D. It becomes one-mnth as large.
The londness of sound changes from Ly=30db to La=60db, What 15 the ratio of infensities
I./1; in the two cases? (UEE:2004)

A 2 B. 4 600, D, 1000,
If the amplitude of sine wave 15 doubled, the intensity (UEE-2004)
A Remains the same. C. Increases by factor 4.
B. Increases by factor 2 D, Increases by factor 16
. A wave has a speed of 50m/'s and a wavelength of 25000m. What is the frequency of the
wave? (UEE: 2005). A, 2x107Hz, C. 5x10°Hz
B. 6x10"Hz. D. 1 8x10°Hz

. An oscillating system 15 used to create a succession of waves on a water surface. The rate of
wave generation 1s one every (.33 seconds. What 1s the period of these waves? (UEE: 2005).
A 0.3 seconds. . 2.0 second.

B. 1.0 seconds D. 3.0 seconds,

10, An altemating current 1s represented by 1 {t) = (10A) sin (100wt). What are the amplitude and

frequency of the alternating current? (UEE: 2003)
A 1004, 7T5H=. C. 104, 50H=
B. 104, 100Hz. D. 54, 25Hz.
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11. A transverse sinusoidal wave is travelling on a string. Which statement is correct about a
point on the string? (UEE: 2008).
A The point moves in the same direchion as the waves.
B. The point moves in SHM with a different frequency than that of the wave.
2, The point moves in SHM with the same angular frequency as the wave,
D, The point moves in wiiform cirenlar motion with a different angular speed than the wave
12. A mass suspended from the end of the spring vibrates up and down 24 times 1 36s2c. What
are the frequency and period of the vibration? (UEE: 2006,
A, 1.5H=z 0.673ec. C. 0.0012Hz, 864sec.
B. 0.67Hz, 1.5 see, D. 864 Hz, 0.0012sec,
13."An object of mass m is img from a sprnng and set into oscillation the frequency of the
oscillation i1s measured and recorded as f If the object of mass m is replaced with an object of
mass 2m and set into oscillabon what will be the frequency of the motionUEE: 2006).

I il
A r B.f C, 7 D.2f
14 A block of mase 1.6kg is attached to a horizontal spring that has force constant of 2000N/m. The
gpring 15 compressed Zem and is then released from rest. At what speed will the block pass throngh

the equilibrmm position if 8 comstant friction force of 10 retards ite motion from the moment it is
releazed? (UEE: 2006)

A, Thmv's. B .50m's. . T0cm/'s. D 50cm's.
15. The sound level at a distance of 4m from a source 15 120db. At what distance 15 the sound
lewel 100db7? (UEE: 2006). A. 0.4m B. 4.8m C. 40m, D. 48m

16. A given muinimum peint (frough) of a sinuscadal wave 1s travelling 480cm along a rope in
12sec. If the oscillator that generates the wave completes 48 vibrations in 30sec, what is the
wavelength of the wave? (UEE: 2007).

A 25m B. 15m C. 0.25m D. 0.15m.

17. The position of a particle moving with SHM is given by an expression y=Acos (ot+d),
where A is amplitude of the oscillation, is time o 15 angular frequency, and @ 15 phase
constant. If @=m'2 what will be the sign of the particle’s posiion and wvelocity at
t=TT/8 whete T is the penod of the oscillation?(UEE: 2007)

A_ The position is positive, and the velocity is negative.
B. The position and velocity are both positive,
. The position and velocity are both negative.
D The position is negative, and the velocity is positive,

18 If a long rope of wiform linear density 1s hung from a cetling and waves are sent up the rope
from its lower end, which one of the following is trie about the speed of the ascending
wavesT (UEE: 2007).

A The speed decreases as the waves ascend

B. The speed increases as the waves ascend

C. The waves ascend with a uniform speed.

[} The speed of the waves is larger around the middle of the rope than around the beginning and end,
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19. Which one of the following statement is true a spring-mass system oscillating on a horizontal
fiietionless surface? (UEE: 2007)
A The kinetic and potential energies are equal in all time.
B. The kinetic and potential energies are both constant.
2, The maximum potential energy 15 achieved when the mass passes through its
equilibrium position.
D. The maximnun kinetic energy and maximun potential energy are aqual.
20. What fimdamental frequency can a sinng vibrate at if 1t 1s 30em leng and the velocity of
travelling waves along the string 15 120m/s? (UEE: 2008)
A 400H=z BE. al0Hz. . 800Hz. D 200H=
21. The heanng curve, shown below, indicates the vibiation of the threshold of hearing with
frequency. The ear is most sensitive at the point indicated by ===se=s==see (UEE: 2008)

Thareghadd of Hegsew g0

A A B.C C.B D.D
22. A wave length is: (UEE: 2008)
A A line that represents the direction of propagation of light.
B. The i distanes between two points that are in phase,
C. The locus of all points of a traveling wave that are in phase.
D The mumber of waves crossing a given plane in a wnit fime,
23. A simple pendulum 15 made using a long, thin metal wire. What happens to the period of the
pendulim when the temperatue drops? (UEE :2008)
A. Increase.
B. Remains the same.
. Decrease.
D. Period of oscillation has random dependence on temperature,
24. Which of the following 1s NOT correct about a simple harmomic motion? (UEE: 2009)
A, Total mechanical energy 15 conserved
B. The acceleration is directly proportional to and opposite in direction to displacement.
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C. The period of small oscillation of a pendulum with stnng length [, a bob mass m
attached to its end 1s T=2:rr\E

D. The frequency of an oscillating mass attached to a massless spnng 15 independent of the
string constant.
Which of the following indicates the wavelength of a traveling wave? (UEE: 2009)
A The distance between an adjacent trough and peak.
B. The smplitude of the wave
. The distance between a node and antinodes.
D The distance between two adjacent points which are in phase

. What makes the oscillatory motion a simple harmonic motion®(UEE: 2010)

A The acceleration of the motion 15 divectly proportional in magnitude but opposite in
direchon to the displacement.
B. The acceleration of the motion is directly proportional to the velocity,
. The velocity of the motion 15 directly proportional to the displacement
D. The velocity of the motion 1s inversely proportional to the displacernent.
The two end fixed string of length 0.5m has a mass per wt length 2g/m. If the tension in the
shiing 1s BON, what 1s the second harmornic frequeney(UEE: 2010)

A 100+ZHz. B, 200Hz . 400Hz D &0MHz.
. Which one of the following is NOT the use of Doppler Effect? (UEE: 2010)
A Astronomy, C. Radar
B. Blood flow measurement. D Energy transmission.

Which one of the following is not an example of simple hanmonic motion? (UEE: 2011)

AL A mass attached to a spring svatem oscillating in horizontal divection to the surface of the Earth.
B, Oscillation of simple pendulum

C. Rotation of second poimter i hand watch.

[, A mass attached to a spring svetem o=cllating in vertical direction to the surface of the Earth,
Travelling wave 1= given by the equation ¥ =.4 cos (fx — et), where k i= the wave number and w is the
angular frequency. What is the distance that the wave travels in the time t = T/27 (UEE: 2011).

AL Full wavelength. . a quarter of the wavelength

B. Halfthe wavelengtl D, at the onigin

A 50 cm pipe is open at one end and closed at the other end. When air is blow at 150 Hz. What i= the
velocity of the sound along the pipe? (UEE: 2011).

A 150 mv's, B. 100 m/s. . 330 m's Ir, 300 m's

THE END
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. A wave front 1. (UEE: 2003)

A A hine that represents the direction of propagation of Light

B. The locus of all points of a travelling wave that are in phase.

. The minimum distance between two points that are in phase.

D The mumber of waves crossing a given plane in a wut time
Light with frequency of 6x10°GHz passes throngh two narrow slits of width 0.2m apart and
forms an interference pattern on a screen 2m away from the shits. What 15 the distance
between the fringes in the interference pattern? (UEE:2003)

A 3mm, BE. Smum. C. dmm. D. 3.5mm
Which phenomenon is responsible for the colors seen on a thin o1l film on the water surface?
(UEE: 2004), A. Diffraction, B. Intarference C. Superposition. D, Refraction,

When a soap bubble is in air, it exhibits different colors under sunlight The absence of a
particular color in a region is due to . UEE: 2004)

A Double refraction

B. Strait line propagation of light

C. Destructive interference of light of that color in that region.

D. Constructive interference of light of that color in that region
What happens if the monochromatic light used in Young’'s double slit experiment 1s replaced
by the white ight?(UEE: 2004)

A No fiinges are obsarved,

B. All brght finges become white.

2, All bright fringes have colors between violet and red,

D. Omly the central fiinge 1s white, all other fiinges are colored.
In Young's double sht expenment both the separation betwesn the slits and the distance
between the slits and the screen are halved then what is the finge width? (UEE: 2005).

A Halved. . zero,

B. Unchanged. D. doubled
A thin film of o1l (n=1.25) is located on a smooth wet floor, When viewed perpendicular to
the floor, the film reflects most strongly red light at 640mm and reflects no blue light at
512w, How thick 1s the ol filin? (UEE: 2003)

A oA, . 548mm.

B. 612nmm D, 51 2rme
Refraction of a wave does NOT invelve change in its (UEE: 2005).

A Spead . frequency.

B. Wavelength. D. speed and wavelength.

A viewing screen is separated from a double slit by 4. 8m. The distance between the two slits
is 0.03min. Monochromatie light 15 directed toward the double slit and forms an interference
pattern on the screen. The first dark fnge 1s 4.5cm from the center line on the screen. What
15 the wavelength of the light? (UEE: 2004),

A 1250mm. B. 187 5mm. . 2500, D 5625mm.
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Two separate coherent sources produce waves whose wavelengths are 0.1m. Which statement
15 cotrect about points that ave 3. 2m away from one source?(UEE: 2006)

A Constructive interference oceurs if the points are 3m from the other source.

B. Constructive interference occurs if the points are 3.05m from the other source.

2, Constructive interference occurs if the points are 2.95m from the other source,

D. Destructive interference oceurs if the points are 3. 2m from the other source.

Suppose that the mdex of refraction of a soap-tubble film 15 1.25, what 1= the monommm thickness of
the soap-lmbble film that results in constmctive imterference i the reflected light if the film is
illmminated with light whose wavelength in free space 12 A=600nm? (UEE: 2006)

A 120mm E. 150mm. C. 300nm. . 450w

- A wave travelling from a medivm of index of refraction mtoward a medium of index of

refraction na undergoes partly transmission and partly reflection. If na is greater than ny which
one of the following statements i1s not comreet? (UEE: 2007).

A, The speed of the wave in the medivm with refractive index ny is smaller than with na,

B. The incident and the reflected waves are in phase.

. The angle of reflection 15 the same as the angle of incidance.

D. The refraction angle is less than the incidence angle.

In Young's double-sht experiment interference pattern wlich one of the following activities
moves the suceessive bright fringes farther apart(UEE: 2007).

A, Decreasing the wavelength of the Light

B. Decreasing the distance betwesn the viewing sereen and the double slit,

C. Increasing the sht spacing. D. Decreasing the sht spacing
When viewead in white light, soap bubbles show color becanse of :( UEE: 2008).
A Interference. B. Dispersion. C. Scattening. D. Diffraction.

Which of following statemeants is comrect? (UEE: 2009)

A Interference is not superposition of waves.

B. Constructive interference results in a decrease in the intensity

C. Destmuctive interference results in an increase in the intensity.

D, Path difference which iz integer multiple of wavelength results in constructive mterference

A hight of wavelength 5%0mm 1= mcident normally on a grating with a spacing 1.67x10%m How many
orders of diffraction maxima can be obiained (including the zero order) (UEE: 20087

AL B.2 C.3. D. 4

- In a Young's experiment. there are two slits, rather than one. What do you think the reason?

(UEE: 2009},

A Toincrease the intensity.

B. One sht is for frequency, the other for wavelength

C. To create a path length difference.

D. One sht is for electric fields, and the other is for magnetic fields.

A 632 8mm laser light produces an interference pattern on a scresn of dm from a pair of slits
The slit space is equal tod. 2mm. Calculate the fringe width. (UEE: 20107,

A, 12, Tman, B. 25 3min. C. 6.33mim, D. 15.3¢m
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Why 15 an interference pattern NOT observed between the light produced from a pair of car
Leadlight? (UEE: 2010).

A The light sources are not collimated.

B. Interference cbserved only in laboratory condifions.

2, The spread of light as it travels ont of the source,

D. The light sources are not coherent.

In Young's double slit experiment, if the slit separation is 1.2 man and the average spacing of
the brnight fringes observed on a screen placed 4 m away from the source is 2 mm. What is
the wavelength of the light source? (UEE: 2011)

A 550 nm. B. 600 mmn. C. 630 mm. D. 750 nm.
The c¢olors seen from scap bubbles and oil slicks are a manifestation of thin film
mterference. What 15 the cause of this interference? (UEE: 2011}

A, Interference from refraction of light

B. Interference from reflection of light from the two surface of the film.

. Interference from diffraction of light

D. Interference from superposition of lights that are incident and reflected.

THE END

Page 3



Physics UEE compiled on Electrostatics (2003-2011)

1. One of the following statements is WOT characteristics of electric field (UEE:2003)
A An electnie field is the region arovnd a charged olyect where another charged object will
experience a force.
B. Lines of electric field have a direction which moves away from negative and towards positive.
. The direction of electric filed iz the direction of force acting on a small pogitive test charge.
D. Lines of electric flux do not cross over each other.
2. A parallel —plate capacitor with a plate separation d has a capacitance C in the absenca of a
dielectric. What is the capacitance when a slab of dielectric material of dielectric constant
aned thickness 1/3 d is inserted betwesn the plates? (UEE:2003)

3K 3K C
A, 2K+1 c 2K-1

zK+1 2K-1
B. e L D—L

3. When switch S i1s thrown to the left in the figure shown below, the plates of the -:apacltm Cl
acquite a pofential difference Vo, Cs and C: are mitially uncharged. The switch is now
thrown to the nght. What are the final charges q; on the capacitor C,7 (LUEE: 2003)

CiCs+ Caly
A |:I'._1'|:2+ €y Ca+ Ca05 :":-'LV“ s s

Cplzt i Ca J_
B. ':r:lc,+r:1c.,+ CyCx JCsVo. Ca
G Cat Gy p—— -
¢ (—Gftht ey v 'y T
':G14::+ CiCst ﬂ:ﬂﬁj ol E '

CyCe+C1L
= E':l‘:z* CyCat Ozl )C1Va TC:

4. What 15 the 8] wnt of Electric field? (UEE: 2004)
A Am’t C.Cm.
B. Vin! D. NC™,
5. Anion accelerated through a potential difference of 115 V expenences an increase in kinetic
energy of 7.37 x 10777 What is the charge on the ion? (UEE:2004)
A 64l x10¥C. C.451x10¥C.
B. 232x107°C D.2x10*cC
6. What is the magnitude of the electric force between two protons separated by 2 x 110" m?
(Charge of proton is 1.6 x 107" C) (UEE: 2004)
A 675N B.115M. C. 575N, D 834N
7. When a potential difference of 150 V is applied to the plate of a parallel-plate capacitor, the
plates carry a surface charge density of 30 n C/em®. What is the spacing between the plates?
(UEE: 2004)
A 2 24pm. B. 532pum. C. 12 24pm. D 4.42pm.
£ A small object of mass m cames a g and iz m=pended by a thread between the vertical plates of a
parallel-plate capacitor. The plate separation iz d. If the thread makes an angle & with the vertical,

what is the potential difference between the plates? (UEE: 2004)
A med tane B mel tane c mpdsing o el sing

q ' q g
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Five capacitors 10pF capacity each is connected to A, D, and C potential of 100 volt as
showen i the next figure, Whaat 15 the equivalent capacitance between A and B? (UEE: 2004)

A 10pF C

BE. 20pF 10} \4\/ OjiF

¢ 30pF {L‘}\xﬁi
1L04F

D, alpF 10pF

| |
| !
100y

. Consider a series RC circuit for which R =1 ML, C = 5uF and £ = 30 V. What is the time

constant of the circuit and the maximum chargs on the capacitor after the switch 15 closed
respectively? (UEE:20035)

A 5 seconds, 150 pC. C. 10 seconds, 160pC.

B. 7 seconds, 155 pC. 0 9 seconds, 1350

- Points A and B oare each a distance d from each of two equal and oppozgite chages az shown below.

What will be the work required to inove a negative charge q from A to B? (UEE: 2005)
A, Zero.
a4

Amegd?’
_a9_
Amegd

94
4mege 4dd)

2 0w

An ai-filled parallel-plate capacitor has a capacitance of 1pF The plate separation 15 then
doubled and a wax dielectnic is inserted, completely filling the space between the plates. Asa
result, the capacitanes becomes 2pF. What is the diclectne constant of the wax? (UEE
20057, AR B 4. C.2 .05

What 15 the capacitance of a capacitor that should be conmected with 2 other capacitors
having capacitance of 4pF and 8pF all in series to produce an effective capacitance of
24/11pF? (UEE: 2005). A 12uF E. 10pF . BuF D 4pF

. Which one of the fallowing changes to parallel plate capacitor wonld not increase energy stored in the

capacitor at a fixed woltage across the plates? (UEE: 2005)
A, Increasing the area of the plates, . decreasing the charges on the plates
B. Increasing the dielectric conztant I, increasing the distance bin the plates,

. Moving 2.5x10® conlomb of charge from point A to point B in an electric field requires 6.3x107 of

work. The potential difference between points A and B is approximately (UEE: 2006).
A 4x107V. B.25x 10V, C.lLex10°V. D.1x10*V.

. The distance between two point charges iz doubled. What will happen to the force of inferaction

between the charges? (UEE: 2008)
A, The force will be dombled, . The force will be reduced by a factor of %4
E. The force will be reduced by half, [, The force will not be affected,
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A capacitor made parallel plates is charged by connecting it to a battery. The distance between the
platez 12 mmch lesz than the swrface area of each plate, After fully charged if the plates are
disconnected from the battery and then pulled apart a little, what will happen to the total stored
energy, the electric field, and the potential difference between the platesT (ITEE; 2006)

A, The electiic field between the plates increases.

B. The potential difference between the plates decreases.

. The total energy stored in the capacitor increazes.

[, The electnc field, the potential difference and the stored energy remain the same

A small racio receiver nses A battery that delivers a constant cument of 23mA for 3 honrs. Caleulate
the tatal charge delivered by the battery? (UEE: 2006),

AL 1080000 B. 270000, C.M0C D, 2700

Two positive charges of magnitude q are each a distance d from the origin A of a coordinate system
as shown below. The magnitnde of the electric field iz minimmm at poeint: (UEE: 20067,
A A B.B. (il it DD
Ay
! h Al B c, 5
T ad ¥ d Y ox 7
D A

Two different capacitors of capacitance Cy = 2)F and o = 3pF are commected in series across a 120 'V supply
line, The charged capacitors are disconmected from the line and from each other and reconmected with tepminals
of like sign together. What will be the final charge on C) and Cs, respectively? (UEE: 20i04).

A, 576 uC and 86.4 pC. . 144 pC across each.
B 11532uCand 1278 nC D, 288 pC across each,
. A parallel plate capacitor has a capacitance of 10pF If the distance between the plates is

doubled, keeping all other quanfities constant, what 15 the new capacitance of the capacitor?
(UEE: 2007).
A, 02pF B. 5uF. C 10pF. D, 20uF.

- In a certain region of space. a umfonm electric field is directed in the positive x direchion. If a

particle with negative charge carred from x = 20em to x = 60cm, what can we conclude
about the electric potential and the electne potential energy of the charge-field system?
(UEE: 2007},

A. The electric potential at x = 20cm is larger than that at x = 60cm.

B. The alectric potential at x = 20¢cim is the same as that at x = 60cm,

C. The electric potential energy decrease.

D, The electnc potential energy increases

. Which one of the following statements 1s correct? (UEE:2007)

A, The electric field strength due to two point charges of equal magnitude and the same sign
15 zero only at one poant on the line joining the two charges,

B. If a point charge of mass m is released from rest in a wuform elecine field, it will move
along a line of force with uniform speed.
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C. The vanation of the strength of the electric feld due to an electne dipole 1s mwversely
proportional with the square of the distance from its center of mass
D. An electne dipole moment P in a uniform external electric field E 1s in stable
equilibrium if P and E are m opposite directions.
24 In the sketches below, which best describes the location of the negative charges (electrons) when a
negatively charged rod 1z bonght near but not tonching the conducting sphere? (UEE: 2008)

A C B D C. A D B
o0 OO0 o0 0
25. What is the potential (V) at a distance of 10 m from charge of +5 C? (UUEE: 2008).
A -445x10°V B.-05V C.+4.45x10°V D.+05V
26. A positive charge of 1.0 x 10 C is on the negatively charge plate of a parallel plate capacitor
as shown below. (UEE: 2008).
|— e T I P |

If the potential (V) on the top plate 15 + 10,000 V and that of the bottom plate 15 — 10,000 V,
how mmeh work (W) 1s required to move charge from the bottom to the plate? (UEE: 2008),

A 2T B .11 C. Zero, D.2x10']1

27. A charge of @y = -10 x 10" C, gz = +10 x 10® C and q3 = -2.5 x 10® C are placed on x-y
plane as shown in the figure below, What is the electnie force on ga by ¢ and .7 (UEE:
20097 A yl(inm)

qz # (0.6)

A Qs o (4. 3)

a0 X lin m)
A 108x107 Nin+ve y-direction
B. 9.00x 107 N in-ve y-direction.
. 1.42x 107 Nin+ve x-direction.
D. 1.42x 107 Nin-ve x-direction.

28 Two positive charges of magnitude 2.4 % 10° C and 1.6 x 10° C are separated in air by a
distance of 2cm. how much electrostatic potential 15 produced by the two charges at midway
between them? (UEE: 2009)

A 3o6kV. B.0.72kV. C.2 16 kV. D. 1.44 kKV.
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Physics UEE compiled on Electrostatics (2003-2011)

The capacitance of a parallel plate capacitor 1s 10pF. if the distance between the plates is
halved, kesping all other quantities constant, and then what 15 the new capacitance of the
capacitor? (UEE: 2009). A. 0.2pF. B. SpF. . 10pF. D 20uF.
Suppose that three pomt charges are placed along a straight line and the electrostabics force
exerted on the middle charge is 2ero, What can we concluds about the charges? (UEE: 20107,
A The sipns of the three charges should be the same.
B. The muddle charge should be placed at the center between the two charges
C. The charges at the ends must have the same sign.
D. The charge at the nuddle and at the left end should have the same sign
Two parallel plates are kept at 3 V as shown in the diagram below. If the electron is released
at O, then which way will the electron move? (UEE: 2010),
A Towards A. Bg +53V
E. Towards B
. Remains at O. O g
. Parallel to the plates, Aw +3V

- A capacitor of 12uF capacitance can be fully charged after it is conmected between potential
differences of 2 vV, How much electncal energy 12 nsed in chargng the capacitor? (UEE: 2000)
A 486x107°] B.54x107J C.1x107%7 D.9.72x107]
Two like charges of value q are fixed at x = a and x = -a as shown in the fgure below. If a
test charge qo 15 released at v = b, which path will it follow? y (UEE: 2011),
A Itstavsaty="h
B. Mmgaljne:,:-gx +b.
[ Alongalmey=&£:-:+h X
D. A long v-axs. i
Two equal and opposite charges are located along x-axis at -20 em and +20 e as shown in
the figure below. How much wonld be the electne potential at the ongin? (UEE: 2011)
A Zern. C. 3aMV =4 +dp
E 1EMV D 45MV —Zomt e
A sheet of polythene (g, = 2.3} and 0.25 mum thick is to be used in a capacitor by sandwiching

it betwesn two sheets of alumimun foal. What area must the sheets have if the capacitor 15 to
have a capacitance of 0.5 pF? (UEE: 2011}
A 12m* B. 6.14m’ C.06m' D.0.12 m*,

THE END

Page 5



