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A body acted up on by anly two forces of equal magni

equilibrium if the forces act

A, opposite direction.

B. inthe same direction. {j—\
C.  perpendicular to each other. ' )
D.  venically upward. E\ &
(P ion XsBm,
2. A body performs a straight line motion starting from & pos* on 'ﬁ’ =
according to the displacement versus time graph ¥ B
below. "‘.i
x (m) /{‘\ﬁ
> t(s)
Which one gF théfolawing is correct about the body’s motion?
¢ My attime 1= 5sis 12 m/s,
e ityattimet=4sis9.0 m/'s
clogity at lime t = 2 s 1s 7.0 m/s.
y is uniformly accelerating,
EAES, ESSLCE 201512013)
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3. Linear momentum is a

A.  measure of how hard 1o support a motion,

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

C.  scalar physical quantity in dynamics. &
D.  quantity with SI unit similar to that of power. ) 4

4. Ablock of mass 5 kg is pulled for 12 m distance on a horizontal [riction
surface on a straight line. If the pulling force has a magnitude of 30N o
angle of 60° with the honizontal, how much work is du.na.!:-}' the force?

(5in60°<0.87, cos60°-0.50) \ W
5 -',:'
A.  1800.0N c. 33an V7
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 vanes directly with compression.
C.  Elastic potential enerpy varies directly with square of compressii
D.

Gravitational potential encrgy varies direetly with square of
compression.

6. A.bltxk of mas 12 kg is pulled for 10 m up along a plane inclined at 3
with l_hn*!l_urimulal. If the coefMicient of fHetion between the block and

| ,__ihcd_[flnnc 15 0.2, what is the actual mechanical advantage of this
@’ip:‘iﬂ? = 0,50, cos30"= 0.87)

4 »
Ay 2 C. 148
B. " 0.5 D. 089

EAES, ESSI.CE 2015(2021) : B
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e Nigure helowh i 6,00 € (ripeht side)

7.
Inn a hydraulie 1it (shown in t! paving o radiv®

piston of circular cross seclion

Hling the space helow ilig pistons heing "I"-'l-""‘ﬂf‘-“*'*""r
: rsiuml'ﬂ"lﬂ cm how much force I 1s required 1o
s ! .

Assurming the Muid

and if the left side b

Jift u load of 12,000 N7 ~N
| '~|. Ic‘ .IH.'II,IIHIJN

A, LOSON N\ 6 40 000 N

n.  3,600N p w P !

8. Taking the boiling rmjﬁf;jhr.mi"lp be 100 “C, how mun:.h heat is required
change 20 g of water at 75 “C10 steam at 120 “C? (Specific heat capacity ol
waler = 4,200 J/k l{::.aiggciﬁ: latent heal of vaporization of water
2,501,000 )/ &g, .&%Fﬂﬁ::ﬁ?m capacily of sicam = 2,080 Jikg K)

% k |
A S04 N\ c. 2516
B. §2952T) . D.  3,780)
\
9. maunl of heal energy required 1o raise the temperature of | gram ol
[ h{?ffﬁ
one Joule, C.  onekilo - Joule.
B.  one Calorie, D. onekilo - Calone.
£S5, EXNLOE 2018(2020) -
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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 gas considering two gases of the same density.

C. faster in denser gas considering 1wo gases at ﬂm same um;muulc.

D.  with equal velocity in all types of gases at Ih: same tu@pcnyrc

11.  Ifthe II1II:ﬂ5II]|' of sound at a distance of S m l'mm the lnurne llmtasumd 1o
be 0.87 W/m’*, what is the power of the mund_i_gurcc?{'l__%;lﬁ

¢
A 1366W C. “3140W

B. 3609 W Dr 2732 W
% !  Visnl
2. A 10 kg cat standing at the cenler nl'"lxci:m_tl'nr turntable having moment of

inertia 80 kgm?®, radius 2m and fnl*:i'iﬁg freely with angular speed of
5.0 T®V/s suddenly starts moving mdlally outward. What would be the new
angular speed of the tumtable \Iphcn the cat just reaches the edge of the

table?
A 333 revisec - C. B.5] rev/sec
B. 567 revisec . D, 257 revisec

3. 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 0f 66.7 N7 (G = 6.67=10""'N.m’/kg’)

A 667Tm C. 160m
B. 040m D. 80m

EAES, ESSLCE 2015(201)) Phyxies
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14, Which one of the following 1$ cotmect
Coulomb's and grmvitational forces’!

een
about the comparision betw

electrostatic force between them

ive, while clmtﬂcnl force
B.  Gravitation force is either attractive Of repulsi L )
15 attractive, R
0 lh: s-quar: of the
C.  Forces in the two laws are inversely Prﬂpﬂﬂ'“““l ‘ Y
separation between the interacting » particles. g
joining the

D.  Forces in both laws are perpendicular io the hine Jo
interacting particle.

15.  Ifa 12 uF capacitor stores 30 yC charge, what 1s the potential difference

across the plates of this capaciion? \
A 04V _ \ c 420V
B. 25V : D 600V

16. Consider three resistors are connected as shown in the figure below,
A~

i'-"hpl is Ih: current through the 3.0 (] resistor?

A, 20A e JUA
B. 10A D. 60A
EAES, ESSLCE 2015(1021) Fhyvicy
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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/k Wh, what is the total

cost ol electricity ia a month (30 days)?
C. 2838 Birr

19.6 Birr

A 729 Birr
i, 36.4 Birr D.

I8, A student designed an experiment to demonstrate the EX iy
magnetic field around a straight eurrent carrying wire '
the wire flows out of the page of the paper. The
needles at points P, Q, R and S, which are a
and lying on a plane perpendicular to the wi

s
Then the ma],,ncuc fﬂd at point
.
A, Pis Iuwuﬁ |.hn b-n edge of the paper.
Ird'".l.

B. Rus tnlbnnglll
€, 8 l!"ﬂd‘ﬂl”ﬂ:l to the current.

*\ D‘ QJ; toward the bottom edge of the paper.

19, ﬂlq_SI unit of magnetic flux is given by:
A7 Tesh C.  Tesla meter

B. Tesla. lIl'm'r'lll!fl'.'?'lI D.  Tesla/meter

EAEN, EXSLCE 2015{1011) I “P’Im
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20 o for the first Y9 O iy
0. The voltage versus time graph is Fwﬂ;mplmtnlfd with dm_h:.'. o,

the figure below for a rectifier circuil

g Wl errssnsssemananmsnmassamanss ‘W -
Which one of the following is 3
A.  The upper mﬁ@nﬂ voltage.

: em r graph is zero.

B.  The average
C. Thea vol lower graph is zero.
D.

Th % 2P shows unrectified voltage.
ollawing is comrect 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 anyenergy.
Py

EAES, EXYLCE J#13{281])
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22, T}h‘: cntical angle above which total internal reflection occurs 2t 2 medium-
air boundary is 53°. The refractive index of the medium is

A 120 SR s L
B. 167 D 100 ,é‘
23, Dunng scientific expenments, a sowrce of parallax error isiﬂ v}
A. the istrument. C. the n epmeiler.
B.  the environment D. '- "Ith:lt' :S-tﬂ
24.  Starting from the ongin, an ant travelled a di'%p.hc:nm{l' of S matan angle
of 53" above the x-axis. It then travels Im alm_:}f the Eus;:i\t y-axis. What
are the components of the ant's displacement aloog the x and v axis
respectively? (sin$3"=0.80, msﬂ""ﬂ.ﬁﬂ]*:__ e
A 3manddm S CdmandSm
B. JImand5m s D, Smand 3Im
25.  Which of the following pairs of vectors are orthogonal to each other?
A, Skand-ditdj-k C.  2iand-isj+k |
B. itjand-i - D. itjtkand -t 2K

4

26, 1]; a ball is projected with velocity v from the ground at an angle 0 with,the .
- horizontal. What is the expression for the horizontal range of this projectile?
h 9 3

.
aw

A v'sind/g C. vy sindcosO /g
B. ¢ vo'sin20/p D, w'sin20/2g

EAES, ESSLCE 2015{2013)
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27,

28,

29,

Jo.

D,

10
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its speed aniformly from § p

A body travelling in a stight line changes it travel during this time?

10 25 m/s in 6 seconds. What distanee does
Cc. 9m
B 120m D, 60m -
sout frictional forees?

Which one of the following stalements is correct al ol E
friction is less than coefMielent oEKinche fiict iy,

Ao 150m

A, Coellicient of stahie
. X
Kinetic friction varies but statie fnchion 15 Eunhﬂnl

B.
C.  Kinetic frictional force has n value F“ﬁ."ﬂ' than tl@i"m“"“ RiAtAe
th ﬁ"l-. &%

fmictional loree. O\
D.  The coellicient of static and kiugﬂnﬁ?ﬂ@i are less than one,

An object of mass M, initially nqca(‘ctplu}ns and breaks up into three
equal fragments. The first mldﬁc séeond fragments ew on x — y plane wih

velocities (-8 1, Iﬂf]m;‘and tl‘ll Iﬂ})m;’s respeclively, what s the

velocity of the third fmgnmnl
A 4] rny"s C. (201+20j)m/s

B. 41mj?;\ ’ D. (-201+20))m/s

- »
1'I‘mui’n1 is thrown vertically upward into air with an imtnl

o
"P‘; M‘E point where its potential and kinetic energies are equal

_ rhaximum height is attained,
B. * wvelocity has decreased to 1/2v,.

C.  potenlial energy is negalive,
itis at a height half of maximum height,

Pl

X EXSICE Jetsflall)
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For a simple mechanical system where all

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

slatement!
A.  Potentinl energy increases with equal value as a decrease in kinetic
energy.
B, Decrease in potential energy is greater than increase in kinetic energy.
C.  Increase in potential energy is greater than than dﬂrensem Innr:ll-::
energy. pr N
D, Potential and kinelic energies increase al the same l'i'me g
L Awirbineblade is 1.2 m long and is rolating, ut I. ,200 rr.:w‘mln What is the
lincar speed of a point on the turbine blade ll 8. 'from the axis of rotation?
A 160 ws o™ mﬁmrs
B, 100.5 m/s o, \D

/'!' ':.\."-'; D - ISDT m/'s
A rotating 1able is uccﬂ-,mtr.d hyh to

nque, of 2,400 Nm starting from rest. If
it has an angular am:clemlmn“h[ﬂ 61

ad/s®, what is the moment of inertia of " "
the table? \\: -
A4 mm'igm \U < C.  1440kg m?
B. 400 L‘gm .\% D. 1,200 kg ny?
-"-1. \. o

< \‘, H‘* S
X

b s

AES, EXSLOE 2015¢2021)
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34.  Consider a situation where two forces are acting concurrently on a body as
' showaiin the figure below.
A
¥ - axis
80 100 N 4
53°. 137 —

L :
e - . .
What should be the x and y componcents, respectively, of a third force that
must be applied such that the body wilFbe in equilibrium?

%

A 32N, 124N C. -32N, 124N
B. 128N, 14N n.{ 32N, 124N

»15.  Extension of elastic objects is'directly proportional 10

A. thcapph nd the elastic limit.
B. theapph low the elastic Timit.
G- @Ek; orce beyond the yield point.
@@mg@:uf&t object.
EAES, ESSLCE 201572023} -
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38.  If bodics A and B are in thermal equilibrium, and A has the same
temperature as another body C, then:

bodies B and C con have different (emperature.

ilibrium. rf" _
bady B. ,“,._ .

A,
B.  bodies A and C are notin thermal eq

C.  body A can have greater temperature than

D. bodies B and C are in thermal rqulhhnum € i‘h
Pn} II[DI'-'-S l'.hf: rate of

39.  If gas A has four times the density of gas B (pa
diffusion R and Rg, respectively of these gas !,Iﬂ the Fm‘ porous plug

compare with cach other? Q\
bt

A.  Ra=4R, E&zﬁ" - 2Ra

B. Ra=4Rg WRa=2Rn

40. Ablock2.5kgis suspmd:d WME of spring constant 90 N/m. When
the mass is pulled duwhwarg\s ﬁ‘}iﬁi n:uﬁnd relcased, what is the magmtude
of the velacity just u. hen itp ¢ equilibrium position?
A 24ms P%—\‘ Cc. 6.0m's

L
B. u4m\m b D, 15ms
8 ‘s y"*?a
N ™ z‘u wii.f
AN D

EAES, ES.

SLCE 2015(2023) Phyic

%81 CamScanner



(]

HOOKLET COMY 024 NUIMECT CODI
' L™ J l ':-:: u4

A Wil
1|.ll1.alwlIill “;““ WAYG A, wave 1) vl wave Uy tivel (two g time) nlonp o
) ‘ 1 ]
""w‘ ‘*‘*1 WO st iter lere, Temporary displacement nu.umu-«.H
el iy Cahy poant s the WAVE Panses |8 shown it the figure !
;
N
! T AN
8/
“ : = i
Vhich one iy the COnect statement about (he waves?
hnian A 1 .
A Wave A inierteres destctively with Wave
B Wave B nterferes destructively with Wave ©
C00 Wave € interferes constructively with Wave
\p ;

Wave A interferes ¢ ; :
lerferes vonstructively with Wave B,

EAES, ESS1LCE 2001802003
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of scparation | unit and

2. 111 h two shits i
ight of wavelength A passes through WO dusmnﬂd“pm‘mth

produces an interference patiem on a screen al @

: . m o d apart What
consecutive yern at distance :

n fninges in the interference pa - the slits is tripled

would be the fnnge separation if the distance betwee
without changing other factors?

A 19d 13d

B. 3d p %

43.  An electric dipole moment
A isdefined to be a strength of electrostatic force.

B.  hasamagnitude that vanes with sign of charges.

C.  isaquanuty inversely varying mlhth:lrgc ;,:pamliﬂn_

D.
The magnitude of the tlé:‘rri;_; ]:lil'ltnti;ﬂ ofani
distance of 45 cm from the charge is measured
magnitude of the Ehn;gc}.ﬂ? (7=1.14, Permittivi

o

C'Nm’) & U\ )
A. s.ng-fff'_c{.__ ) C. 500¢107C
g 2

<‘-h§"r{¥'-mﬁh h

is a quantity directed from mﬁg{@n ¢ to positive charge.

solated point charpe Q at a
1o be 100 V. What 1s the
ty of vacuum - 8.85 [

D, 7.10x10-7C

ol

%
L

Phyri?

*AES, ESSLUCE Jel15(2813}
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25. Inthe ERenches
S r“':-""*m: Cireun (Figuse ) baving a resisaance P, before the
2dded 1 the Curcust the CoTemt was BD mA

C |

-'-_--_
e ® y
% ] $
1 | )
If curren: i the ¢ . e \
_ '€ CICUIL iS reduced 1 S0 mA afier mnﬁf g :
e Fetistancy ot e W 50 mA . 5 . whae oy
A 3000 =x'} -
e .{gﬂﬂ ‘ﬁ’.ﬂ-
B. as0q) D “ishg
& 5 o

%.  Magnetic field of Be-sg ;7 o created 8t thegemter of 2 coil of tanpent
ealvanometer a1 3 point on the unh's"'u.rf;c:?:m: nenﬂ: ndacates
_th.u the eanth’s magnetc field 18 Man gnte of 307 with the horzostal Whae
15 the honzonta) Component I'é!j_ufﬁ‘i"ﬁrth'i magnetic field ar thiy pom?

A 435uT \ C. 287 ul
B. S70u,T ' D 100uT

37.  Magnetic flux through a given surface 1s zero if the m2gnctic field i
A.  parallel to the surface.

=B.  perpendicular 10 the surface

L

. parallel 10 a line perpendicular 1o the plane of the surface
D. * atanangle of 45°, with the surface.

X, FXSTCE Jopsezor s -_—--.
H‘lih-r
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45

449

0

What wall happen to ﬂ:c radiatn

UL S CODnE: M

it of ||'|-.|m'muwl UL LTI
connevtad i s WK INSS
What is the magninde

ut i s et

A resistor of resistanee R=80.0 £, an {
a capacitor of capacitanee C = 20 plare
altemating voltage supply ol haqueney 0

tangent of the phase angle between the voltage
U (HLY

amd vuny

A .74
1 087

I 071
Lsuting 4 posinon of subuatonn

We use light of a wavelength 3 for i
' L] & L] i b
particle having a wavelength ol 180810 i 10 Plangk s goisiant s

6 345100 s, the uncertamty m position of this parnele s preates than

equal to h

A 1‘-“5"]“#‘“1 L‘ . I"'.fﬂ.l"'*"“"l!'l

B 300:10%m WD Lsos10m
% -

, |
T . u 5
amma and Dot mdiandhs bater a region of umlamyma Pt
ol the I'h"lj‘ld;.[_ as shown i the figue below

wis ds they enter nto the lickl?
L]

If Alpha, G 1
ficld B directed into the page

Al x o 3 fa

& y
Alpha = x , « x X X X X
HHIIUF‘}% X X X X X

kL
G . ,Imf‘ — X X X i L 5
Wl X X X X N X

- h 3
A, Alpha diation deflects downwanls,

Gamma radiation deflects outwands,

n
C.  Beta radianon dellects downwards,
D, Gamma radiation detlects upwands,

FAEX FANIOE 20T i Phyn




