B
OOKLET CODE: 024 wde s said to be n

d A body acted up on by only two forces of equal magn|
equilibrium if the forces act
A. 1 opposite direction.
B.  inthe same direction, %
C.  perpendicular to each other. LY e

D.  wvenically upward. E\ 4!

2z, A body performs a straight line motion starting from A 1.““ ﬂ?m;n
according to the displacement versus time graph ﬁ‘b\-{l\ i By
below. ‘.i

x (m) \?\

| N
. > t(s)
° rg‘\ 3
Which one Wiﬂg is correct about the body’s motion?
' ¢ iy at ime 1= 5sis 12 m/s,
e ityattimet=4sis 9.0 m's
cloeity at time t =2 515 7.0 m/s.
y is uniformly accelerating,
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3. Linear momentum is a

A.  measure of how hard to support a motion,

B/ measure of how hard to stop a moving object.

C.  scalar physical quantity in dynamics. b
D.  quantity with S unit similar to that of power. 4

4. Ablock of mass 5 kg is pulled for 12 m distance on a hu_niuntql_ Iriction
surface on a straight line. If the pulling force has a magnitude of 30N a
angle of 60” with the horizontal, how much work is doneby the force?

(5in60°<0.87, cos60°-0.50) \ =
. |
A.  1800.0N C. 332N 7
B.  360.0N D 180.0N
3. Which one of the follow ing statements 1s CORRECT about potential
energy?
A.  Elastic potential encrpy varies directly with height,
B.  Gravitational potential energy vanies directly with compression,
C.  Elastic potential energy varies directly with square of COMpressi
D.

Gravitational potential enerpy vanes directly with square of
compression.

6. A.bluck of mas 12 kg is pulled for 10 m up along a plane inclined at 3(
with the horizontal. If the coefficient of friction between the block and

| Ejipc;:{plnue 18 0.2, whal is the actual mechanical advantage of this p
3@13{]: = 0,50, cos30"= 0.87)

H

Ay 1 2 C. 148
B. 05 D. 089
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! acis TILEL simall

dow). fore ripcht sude)
In o hydraulic I (shown in the Mgy '::":m n- -uncmt u
havin

piston of circular cross 8 section

i .-.'-=-_|"' L3
L

necompressihle
Assuming the Nuid filling the space helow 'I'EFI“‘:EEI":::EIII*: n.-:l: ired |nL
and if the left side has radius of R” 20 ¢m, how i

-

lift o load of 12,000 N7 . _ N
% C "mr:'.tmﬂ
A, 1LORON ¥, fj 40,000 N

-
!

D, J600N P \
3,- o hf_- ]q{} e¢', how much heat 15 reguired o

Mwaie
Taking the boiling pmnfu Eﬂ; G 1 120 °C? (Specific heat capicity o

0 of waterat 75"
Chafge 208 0% " ific latent heat of vaporization of water

water = 4,200 Ik Ko S
2,501 ﬂ{H'I'JJ'lg ‘gcﬂrflffml capacily of sicam = 2080 kg K)
A. muﬁ‘.r ) Cc. 2516)

D. 3,780

B, ;g%s j

mnunl n[hﬂi energy required 1o raise the lemperature of | gram vl

Ie {.?“le
C. onekilo - Joule.

\ onc Joule.
B, one Calone, D. one kilo - Calone.

Fhi
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10.  Which one of the following is CORRECT about the speed of sound in
pases? Sound travels:

A, slower in denser gas considering two gases at the same temperature.

B.  faster in cooler pas considering two gases of the same density.
. e, . .
C.  faster in denser gas considering two gases at the 5““‘!"5&“‘”’ atUye.
ey 4
D.  with equal velocity in all types of gases at ",h: sdme h{ﬁﬂpﬂf}?m*

1. If the intensity of sound at a distance of § m fron'the Souree g measured 10

be 0.87 W/m?, what is the power of the sound souree?(r=3;14)
o e
A 1366 W C. “3140W

B.  3609W D 2732 W
o Y
2. A 10kg cat standing at the center nflxci:nglhr turntable having moment of

inertia 80 kgm?, radius 2m and fnlﬂiing_ freely with angular speed of
5.0 T®¥/; suddenly starts moving radially outward. What would be the new
angular speed of the tumtable when the cat just reaches the edge of the

table?
A, 3.3 revisec - C. B.5] rev/sec
B. 5.07 revisec D.  2.57 revisec

13. At what separation distance should the two celestial objects of equal mass

(M = 8.0%10° kg) be located if the they attract each other gravitationally by a
force of 66.7 N? (G = 6.67x10""N.m*/kg’)

A 667Tm C. 16 0m
B. 64.0m D. 80m

EAES, ESSLCE 2015(2023) Physies
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be
. umpﬂllﬂlﬂ'“
14, Which one of the following: 1 correct ¢

about the

' ational forces!
Coulomb's and grmvitationa than

A 16 gater
G | : s 18 much gr
- Sravitational force belween Wwo profi »

electrostatic force between them

jve or repulsive, thlIc ¢

B.  Gravitation force is either atracl
15 attractive,

nversely pmpnrlinnnl to the q

C.  Forces in the two laws are | S
separation between the interacting particles. Tt

tl
D.  Forces in both laws are perpendicular to the line lumlﬂB 1c
interacting particle.

1S.  Ifa 12 uF capacitor stores 30 yC charge, whal

across the plates of this capaciion? \
A 04V 2 of "wE 420V
B. 25V ; D 3600V

6. Consider thrr.-n n:slstlm are mmu.cmj as shown

u “"E | em—
\“m‘-{fq -

r. inn
thu_-'.-'::?”s'f.,;
1{::‘1;5 . l‘k..%| U,

W . .
What is the current through the 3.0 (] resistor?
B. 1.0A D. 60A
EALS, ESSLCE 20)5{202))

in the {igure below,

ween

Iﬂlﬂﬂﬂ'll fur-;:g

qaré ol the

is the potential difference
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17 A bulb labeled “220 V, 200 W" is used for 6 hours per day in a school
compound. If the price rate of electricity is 0.80 Bir/kWh, what is the total

cost of electricity ia a month (30 days)?

A 729 Birr C. 2838 Birr

B. 364 Bin

I8. A student designed an expeniment to demonstraie the g¥y
magnetic field around a straight current CAITYING Wile. 'S
the wire flows out of the page of the paper. The

D. 19.6 Birr

the ligure below.

Then the ma;,ncuc f@d at point
e
A. Pis Iuwuﬂ lhn b-u edge of the paper.

II"!-"'
B. Ris tulhnnght
Y]
T.I. B4l ‘:!pamﬂ:l to the current,

,-;F'e. ,
"*aﬁ D, *Qu toward the bottom edge of the paper.

19. 'i"hq}ﬂl unit of magnetic flux is given by:
A7 Tesla C.  Tesla meter

B.  Tesla. (meter)’ D.  Tesla/meter

m
EAEN, EASLCE 2013(2811) Physics
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! cycles as shoyy,
20.  The vol b is given for the first ¢WO " .
tage versus n::ﬂ ETI':_II::r I:I:I'E“i'l i mplmﬂfﬂ'“d with dl“'_jc_“ vty

the figure below for

Voltage
<

L L
eessssssesnmagsmiseasaananas 'w

Which one of the following is
A. The upper graph &ﬂd vollage.

The average vghage in upper graph is zero.

B
C. The ol lower graph is zero.
D.

a v
Th % 2P shows unrectified voltage.
ollowing is correct about electromagnetic waves?

21.
uced by stationary charges.
Electromagnetic waves are grouped into longitudinal waves.
C.

They are produced when electric and magnetic ficlds oscillate at nght
angle to each other,

D. They carry momentum but travelling without anyencrgy.
Py
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22.  The entical angle above which total internal reflection occurs 21 3 medium-
air boundary is §3°. The refractive index of the medium is

A 120 C. 125
B. 167 D. 100 &
23, Dunng scientific expenments, a source of parallax error iai N V}
A.  the nstrument. C. Ihq: rn. e .
B.  the environment. D. '. The ?’ used.
2. Starting from the ongin, an ant travelled a displacement of'S m at an angle
of 53" above the x-axis. It then travels Im niun_:::[ the positive y-axis. What
are the components of the ant's displacement along the x and v axis
respectively? (sin33"=0.80, EﬂiﬁE“"U.r'frUF‘_T h L
A, Imanddm & N _C.""r"*lmandim
B. 3JmandSm . N []‘, Smand 3 m
25.  Which of the following pairs ﬁ!‘wmm are orthogonal to each other?
A Skand-Jitdjk C.  2iand-isj+k |
B. itjand-i - D. itj+kand i+ 2k ,

26.  If a ball s projected with velocity v, from the ground at an angle 0 with,the .

P h:iriznnhl. What is the expression for the horizontal range of this projectile?
4 % !

vAy -\-nl 5inﬂ fg s \'nz sinf) cos0 i’ﬂ
B, vo'sin20/p D.  wv'sin20/2g

EAES, ESSLCE 2013(2021)
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¢ specd piniformly from S g,

27,

28,

29.

J0.

D,

A body travelling in a struight line changes ! grave] during this lime?

10 25 /s in 6 seconds, What distance does it
c. MWm

A, 150 m
p. 60m

B 120m \
ictional forees”
Which one of the following stalements is correct anHll frictional forees

Coeflicient of static friction is less than cncmﬂtﬂl ot L"“‘"“ fiction

A,

..|"
5 tumt n["'
Kinetic friction varies but stalic friction | H

B.
C.  Kinelic frictional force has n value Rﬂﬂ"ﬁ' than tlt‘fﬂ'""'"“ Statie
ﬁh “ﬁ‘ ¥
frictional lorce, o N \

D, The coellicient of static and kiumrﬂulifjﬁ are less than one.

An object of mass M, initially nqn& explodes and breaks up into three
equal fragments. The f'nil and, mc sm.’md fragments flew on x — y plane wil

velocities (-8 1, 10 ) /s apd ﬁ:gj 10 J)m/s respectively, what is the

velocity of the third rg;gmcm N

A -4l mys { a*f':}

B, -hmﬁ\"“ D. (-201+20))m/s

-, »
an ﬂ‘mui’m 1§ thrown vertically upward into air with an initinl

|I}’1n Ala point where its potential and kinetic energies are equal

ta k']
faximum height is attained,

B. ¥ velocity has decreased to 1/2va.

C. (201+20))m/s

C.  potential energy 1s nepalive,

itis at a height half of maximum height,

Phyivs
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For a simple mechanical system where all

the forces acting on the system
being conservative, identify a correct state

ment!

A.  Potential energy increases with equal value as a decrease in kinetic

energy.

B.  Decrease in potentinl energy is greater than increase in kinetic energy.

C. Increase in potential encrgy is greater than than decrease in lgi‘n'flli-::
cnergy. PN i ¢ ;

D.

Potential and kinetic energies increase al the same ume.

A wirbine blade is 1.2 m lon
linear speed of a point on th

LW A >
g and is rolating at 1,200 rev/min. What is the
¢ turbine blade 0.8.m from the axis of rotation?

Ao 160w ,J..'t'.'*hﬁllﬁr.iilms
B. 1005 nvs Moy AL

|
'l \"l--; “'lD,; o |5|].T ITI."E

A rotating table is nc-:flt-rrjﬁkt:‘;! Ej!‘l_tnquilg 0f 2,400 Nm starting from rest. If
it has an angular aﬂ:&rnlinn‘hl_‘_ﬂ.ﬁ'mdfsi, what is the moment of inertia of * ©
the table? ‘ ’

.;—h(\'\:_':'-'!h

( .
A 4‘[}[“]13, m!\ »

1
. *;._"h;."‘ C. 1440 kg m
B, 400kgani, N, D. 1,200 kg n®

AES, EXSLCE 2015¢202))
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3.  Consider a situation where two forces are acling concurrently on a body as
' shownin the figure below.
A
¥ - ais
80 100N g
83 137 —>

What should be the x and y components, n:spe::wcl? of a third force that
must be applied such that the body will'be, m equlhhﬂum’?

A 32N, 124N "'%c JA2N, 124N
ﬁ"‘t-t:*
B, 128N,124N B, -32N,-124N

,15.  Extension of elastic objects is'directly proportional to

nd the elastic limit.

low the elastic limit

'I.h:u 1e limit.
orce beyond the yield point.
Q\ eiith of the object.

EAES, ESSLCE 2015(292)) T
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3. Itbodics A and B are in thermal equilibrium, and A has the same
temperature as another body C, then:

bodies B and C can have different (emperature

wilibrium. &
body B.

A,
B.  bodies A and C are not in thermal eq

C. body A can have greater temperature than

D. bodies B and C are in thermal equilibrium. @ f“
Pn] liﬂﬁs th-: rate of

If gas A has four times the density of gas B (pa
the faml: porous plug

39,
diffusion R, and Rg, respectively of these gues, to

compare with each other?
R IR,
A R[|='F1R,q, TR e ~ha
(,-‘gﬁ\ )
B. Ra=4Rg Qh'ﬂ. ‘\; Ra=2Rp
Wg of spring constant 90 N/m. When

40. Ablock2.5kgis susp-mdﬂl
the mass is pulled dDWi‘.IWHfQi

IW n:m'"\ﬁnd relcased, what is the magnitude
of the velocity just “hm itp

e equilibrium position?

A 24ms ﬁ;}_\‘ C. 6.0m's
L
B. u4m‘*x--~._f D. 15ms
‘t ":':: *"*b
1!"
o f:m *‘a
*MD

EAES, ES.

SLCE 2015(2023) Phy i
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e waves; wiyy A wive 1 anil wave C
SN TN [T B DT PR SEE o inter lere,
T gy for eaely (EUTRTER]

Irvel (Ctwo g time) nlong n

Temporary displacement versus
Wive passes Is shown in the Npgure,

Whieh one 1y the CONee

A.

Ustatement about the winves?

Wave A interferes destructively with Wave C,

13. Wave b iterferes de

L5 Wave © interferes constructively with Waye B,

structively with Wave C.

SRS Wave A interferes vonstructively with Wave B,

EALS, ESSLOE 200502003
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gh ion | unit and
121101 ;lttsufstpaﬂ"':"“ |
1 m[uawlmglhlpummmuﬂmn i S " with

produces an interference paticrn on a sereet ata
- rfercnce pattern 3 distance d u_p;m ‘-".-’hat

E‘ﬂﬂmti'l'ﬂ‘ fnngﬂ m ﬂ'lﬂ inte I i ]rd
would be the fnnge separation if the distance between the shis 18 1P
without changing other factors?

A 19d c. 1

43.  An electric dipole moment
is defined 1o be a strength of electrostatie force.

A

B.  has a magnitude that vanes with si gp.;:fthﬂrlﬁ

C.  isaquantity inversely varying wuh cj?argé separation.
D. isaquantity directed t'rgn:i ncégl-@\ ¢ to positive charge.

solated point charge Q al a
o be 100 V. What 15 the
BSx 107"

The magnitude of the clécifig ;u?ﬂ:ntinl' of an i
distance of 45 c¢m from the charge is measured |
the cuu;gcj_ﬂ? (7=1.14, Permittivity of vacuum - 8.

magnitude of

C/Nm’) = !& J

A 50041070, C. 500¢10°C
¢ D. 7.10x10-7C

Flysa®

"{ES, ESSLCE 2e15c2811)
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25,

47

i

ES, FXSTCF ropsizern

In the
5 fnllt.'mmg St (Figce 4 _
added 1 the Cireysy the e Y) baving 2 resistance ¥ before e zmmetes
i Corent was B mA

—

L |

=y ® P
Lr'bk | " ,\\’)

If curren; in
the cireujy red '
ir 15 recn- .
Andmﬁﬂlmhlﬂuaddnq :::ﬁ::?_ whee s

the resistanc
. 3000 St
C. J20Q Y
B. 4500 = iy \fr’
SEDQ
y

Magnetic fielg of .
Be=20 y7 e tange
4 ) _ © Created ot tbeeemter of 2 coil of
Eﬂt:::nmer 21 3 point on the earth’s surfage A m:q::sT:;ﬂc indacatesy
. :.;:nh :- magneue field 18'Man gnate of 30° with the horzoesal Whae
Zontal componer: rmj‘ufﬁ:i-‘mh's magnatic field at this poinn?

A 43s5,T . C 28.7 uT
: JdHu
B. Ss70,T ' D, 100uT
Magnetic flux through a given surface 1s zero if the m2gnenc field |
e
A.  parallel to the surface.

perpendicular to the surface

~B.
C.  parallel 1o a line perpendicular 1o the plane of the surface
D.

at an angle of 457, with the surface.
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48 \ resistor of resistanee R=40.0 12, ant LR
g ¥ w [l
A vapewiihog ﬂl'u.‘qw“m“\. =20 |1|: ae “mm'-:h‘ﬂ TR LA oy
altemating voliage supply of fhaquency S0 1z What s the nagtize s .
. TIRLL this vt

tangent of the phase angle between the yoltage
. KLY

mdue e o ndiw

ETTLESLLLLLY

Ao L4
{ 071

n 0 a7
R

ASUIng a positii of o subal

Ly 10 i Pl s constant is

We use lght of a wavelength 3 pm AT
el 1s preater than o

particle having a wavelength of 180+ 10"
6 2 10")s, the uncertainty in position of this

449

equal to b
A 1683107 m (O AL 10" m
J - A .
s D Lsosaotm i
' I

I 3.00%10%m

mma and Bt mﬂjii!ib?uﬁmur A
urﬂw papet as shownm the tigumne

ds they enter into the Giekd?

gion oF um e magnetic
below

0 1f Alpha, Ga ct
field B directed into the page
What wall happen to ﬂ:l‘.‘.' radiations
s I i&-?ﬁ“‘t ) ’
A'W? x.e¥X X X x X
F %‘ﬁ .

o\ D X X X X X

Ganimg == X
' X X X X

X N e

L ¥ “*“i X X
- 5 .
A, Alpha radiation deflects downwanls.
B Gamma radiation deflects outwands,
C Beta radianion deflects downwards,

Gamma radiation deflects upwards.

D.
| e LRLE |

FANY EAXIOE 20 i
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