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% Answer all the gquestions.

01} Choose the physical quantty with different dimen=ions from the physical quantihes grven below.
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(1) Radioactve decay constant (2} Angular velocity
(3} Half hifetme (4} Frequency
(5} Radioactve activity

Whech of the followms pnneiples 1llustrate conservanon of ensrgy 7

(1} Pnnople of moments (2} Archomedes’ Principle
(3) Pascal's Pomoiple (4} Barpoull's Pronciple
{3} Pnncrple of Scatation

Choose the comect answer for the grven physical guantity with comrect dimensions from the
answers grven below.

(1) Moment of force - MLT-!

(?) Volume per unit length — L*T"'

(3) Abschute humidity - ML

(4) Mechanieal energy - ML*T!

(5) Rate of vohmme - LT!

Conmder the following statements mads about vectors.

A) The wector mangle male can be used to find the resultant of two vectors that are parallel to
gach other.

B) Two vectors can be considered equal when their magnitndes and direchions are equal.

C) A vector with zero magmifude zlso has no direction.

Correct statement’s 15/are,

{13 A only (2} A and B only {3} B and C only

(4) A and C only (NAlofA BandC

The main scale of 2 vermier caliper 15 divided imto 1 mm divisions and the length of 2 vermer
drision s 95 mm. A measurement obtamed from this mstroment can be,

(13220mm  (2)570mm (3) 3.2 mm 4) 71 mm (5) 300.1 mm

Choose the mmaze from the following answers which cannot be seen when observed through 2
comvex lens at the mark " P " (diagrams are drawn to the scale).
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Two smooth pistons are placed m=ide 3 glass tube and they are comnected to each other by an
elastic sinng. As the aw in the tube 15 slowly heated, which of the followmg can vou see’
; : : Elastic
{1} The pistons remam stationary. f_ :
(2) The pistons start moving i the nght direchion - of
(3) The pistons start moving m the left duechon
(4) The pistons move away from each other.
{3} The pistons move towards each other.

AR TR LN

o Dy Glass tube]

Conmder the followmg statemeni=.
(&) Use of 2 namow measunne cylinder mnstead of 2 wide measunng cylinder to measure a
szl volome of hogmd
(B) Using a calonmeter with blackened outer surface mstead of a polished calonmeter m a
cooling law experiment
(C) measunng the prism angle by spectrometer nsinz 3 monochromatic hebt source mstead of 2
whte light source .
From the above, choose the answer that tncludes factors that affect the aceuwracy of the final
result
(1) A only (2} B only (3) C enly
{4) A and B only (5} Allof A Band C

A small block of plastic of density 400 kem™ 15 kept at rest i a hquid of density 800 kem™ ata
depth of 1 m and released  Select the answer that meludes the macmmm beipht the block of
plaztic moves above the swiace of the hguwid when vizcons forees are neglacted?

(I)Im {2) 14m (3N15m #17m {5} 2m
Following figure chows the displacement time graph § (m)

for two children A and B wlich shows how they
walked to ther home Which of the followng
statement= 15 falze?

{1} B 15 ahead of A at the bepnnmg of the mobon.

(2) B haz passed by chald A shortly after the start of the motion.
(3) Chald A walks home before B. stin)
(4) The Velocity of A relative to B is positive. Ly

(37 If the two lnes were parallel peither chuld could ever pass the cther.

In a conserved force field. the work done to move 8 m distance from A to B and 6 m distance
fiom B to C are 40 J and 30 J respectively, then the amount of work to be done to move from A
to Cis, A

e 37071 Q) 147
(3) 507 @ 107
B < (507
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A simple pendubum of length | and mass m 15 escillafing and colbdes with an obstacle as ﬂ.ﬂ“i:‘;.\'
i the fzure. If the cscllanon starts from A, then the time tzken to retum to A 15, (Tote that the
angles of oscillation are very mmall )

W an D Ji_
E -~ |E

i [I x |! |31
el [ ¢,y fgy il b
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Obstacle

A chuld pear a stawrcase blows the bom at once. The Sequency of the echoes that the chald can
detect when the wave is reflected from the stamrcase 15,

340 ms! ="
e

(1) 170 Hz @ % H: (3) 340 Hz @ % Hz (5) 85 Hz

Whech of the followmg statements 1= most true 1f 2 telescope 15 placed at normal adjustment a=
compared to non-normal adpstment,

(1) Low angular magmficaton 1z obfzimed, and eve fathipue 15 mmimired.

{2) Low angle mzgmfication 15 obtained, and eve fatizue 15 masmzed

{3} Greater angular magnification 1s obtaimed  and eyve fahizue 1s munimizad

{4) Greater angular magmfication 15 obtamned . and eve fatzue 15 maomzed.

(5) No change m angular mapmfication and no change 1 eve fatgue.

Choose the answer that shows the comect relationship between X, Y and Z when the () factor
(RBE factor) for a certain radiation 15 tzken as X the effective dose 15 Y and the absorbed
radiation dose 15 Z_

" G el 5 . e
(HX=YZ {2)1=E {3}}..=¥ ($) X=2¥ZF (NXA=YZ

The valee of all resistances mn the coewt shown m figure 15 B Equivalent resistance between 4
znd B 15,

.| B
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The windscreen of a car is smooth and inclined at 30" from the honizontal The acceleration with
which the car mmst travel to keep 2 small object on 1t stahionary relative to the car 15,

e =

m = @3 ® 5
@ Be e

Consider the following statements regarding the producton of X-aays.
A) To merezse the penetration of X-rays, the cuwrrent flowang through the cathode filzment must
be increassd.
B) The mtensity of the X-ravs depend: on the pumber of electrons passmg from the cathode to
the anods.
() X-rays can cause the photoelectic effect, and they are charged.
Coavect statement(s 15/are

(1) A only (2)B only (3) C only
(4) Aand B only (S AlofA . BandC

radmes of the dark spot formed at the bottom™

(1) 15m M12m #H%m = $4m = _:-
@ 6m (%) 4zm S S e )
bottom

Two objects A and B of masses 4 kg and 7 kg respectively :,:1_
are placed on a honzontal smooth plane. An object A movins C;.) G)
with a velocity of 2 ms” makes an elastic collison with B
which 15 at rest.

) After the collision. A is at rest and B 15 moving in the right direction with a veloeity of 2 ms™.
1) After the collision ohjects A and B make motions according to Newton's first law.
Z)} The total momentum of the system after the collision 15 8 kems*!

Which of the above statements 15 tme’

(1) X only () Y only {3} Z only
(#) Y and Z only (S) Al of X, Y and Z

Two hght spnngs of spnng constants ki and k: are fixed m senes with
each other and a mas: m 15 suspended by the compownd sprmg as shown
1z the fipure. When the mass m 1= displaced shehtiy vertcally dowmwards
and released the amphiude of the simple harmome moton of m at pomt X
Lz

mg Ak, g Ak, i kA kA me Ak,
B T Pk T me Paeg W Pk

1 L

S
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H:I A well thermzlly msulated rod made of a3 matenal of
thermal conductiviiy k 15 shown m the fizure. The zraph of
vanation of temperature with distance from A to B s

H & [_1

123} In the following ciremt, when the kev k i= closed and when the kev k 1= opened. the charpes
stared m the two capacitors A and B are
uF

When the awiteh k s closed  |[When the switch k s opened _H__'}n

(1 [A=2uC . B=0pC A=0uC, B=0ucC 'S __|_ ]
i |a=0pc . B=3uC =1uC. B=3uC Bt &V
@) |A=24C. B=9,C A=0uC. B=18 uC 202 A 3uF T
@ |A=4 00 B=18nC A=0uC, B=opC o

S |A=21pC.BE=9pC A=12pC.B=18 uC

1 24} The output signal F comesponding to the mput signals
A and B 1z shown m the fisure. Whech of the
followmg corewts can achieve this owtput?

A— ™y
B— S » _ED_'_:}_ |_| |_|
(A) (B) ()
(1) A only (2} B only (3) C only
(4) A nd B only (3) A and C caly
.313:1 X+ 2a —* Y = B . The values of m znd n m thus muclear reaction can be,
m 2 3 “ (3)
m 26 42 40 92 41
n 42 9 92 40 97

Py
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'W'J:Eﬂﬂ:ebu&yocfahﬂalth:vpusmwhndiedbyhmp'ngmfmmiﬂmtempumeufﬂmbu;}'
was 35C. After another 35 mmutes the body temperature was 33°C. If the body temperature of a
healthy living person 15 37'C and the sumounding temperature 1s 26%C, the time elapsed from the
death of the person when the body 15 found can be,

(1) 60 min (2) 40 min (3) 30 min (4) 24 muin (5) 20 min

Fizure shows a cocular wire frame ABCD 1o whuch a cument T 1s
introduced at A and drawm at C. The cross-sectional area of
sezment AT 15 twace the cross-zechonal area of segment ABC.
The net magnetie flux density at O dee to current flow 13,

ul d w
m 561 @ 2Br G S61
@ L‘Tﬁ ()0

If the mummwmm angle of deviation that can be formed by the
prnsm grven bere 15 [, the most comect of the following
ANSWELS,

(1) D =60" (2) D= 60" ) D=44"

(9 D =44° (3 D= 44°

Relative humadity of zir m a contamer 15 80%. The frachien of water vapor that condenses when
1ts volume 1= halved at constant temperature 15,

(13 0250 (2) 0.005 ({3) 0.375 4 0520 ({53 0200
L
The pulley chown in the fipure is smooth and the strimps are *:’:gf
light and mextensible. Coefficient of dypamic frchon "= .
betereen the 2 kg mass and the mchred plane on whoch 1f 15 s H“-H__H
placed 15 . If the svstem moves with constant velocity the #?D?-\ oy
vahie of i can be
2 3 1

1 7 2= [asn
m = @3 ® 5 :
) 43 (5243

Fizure shows that the npn transistor 15 ased to operate according to the half-voltage low m
common-smitter confizuration

=T I={mA}

12 Ve (v)

oy
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The zraph shows how I vanes with Vi (load hne) according to the ciremt. If the current gm_';\l
100, then the answer that Vg , B and Iy are comectly specified 15,

(I6V, 60001, 02mA () 12V, 6000 0.1 mA

(3NI12V_ 3000 02ma (4 6V,3000,0]1 mA

(NEV,6001 0.1miA

Followmg 1z some of the statements made regarding photoelertne effect.

(A)Begardless of the frequency of the meident radiation. when the radiation intensity excesds a
certzin value, the photoslectnc effect ocours.

(B} The work funcoon depends only on the type of metal

{C) The stopping potental of a photo metal increases as the frequency of meident photons
IncTeases.
Which of the above statements 15 true?

(1} A only (2} B oaly (3) € only

{4) B and C only (3} Aand C ounly

This cireunt shows the et amrangement for the

expermment to find the mtemnal resistance(r) of cell B.

For which of the followmg events can the balance A

length 1 remam the same even if the value of the

resistance box B 13 changed?

(1} The electromotive force of cell B 15 less than the
electromotive force of cell A

{21 Kz plug key is opened.

(3) K1 plug key 1= closed.

(4) The mtemnal resistance of cell A 15 reghmble.

{3} The mternal resistance of cell B 15 neghgible.

1;: m £
|

A potenhal difference of 6v 15 provided between A and
B. The capacitances of Ci and C: are 2uF and 6 uF R & S

respectively. If the energy stored in Cais, i ‘ﬂii R
(1) 187 ) 24T e J;j_,qr ANT ©
(3) 270 (4} 30 T
(5) 3601

An umbrells raized on 2 ramy day is held by the
handle and rotated with a velocity of 2 rads”. The
radius of the frame of the wmbrella 1z 0.5 m The
umbrella frame has a beght of 125 m from the
ground level When a drop of water thrown from the
frame of umbrella it huts the ground the distance from l.ﬁm{
pomt 3 which 15 vertically down to the cenfer of @
umbrella to that pownt 15, /
(I)025m @ 405m (3¥05m 0
4)15m 5 V15m

o
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36) A pressure (P} - volume (V) curve of 2 constant mass of air 1=
shown 1 the fipure. The comesponding graph showmg the
vanaton of pressure (F) versus absolute temperature (T} 15,

P4 P
RN
D C
—..T
0 @
Pa P
_-5“: } ? ; B
i
D C o
| S
) E (3 >

38) A man 15 accelerating azlong a sting
stretched honzontally beteeen two tzll

() PER_ gy JesHR (3 2EHR 4y 208 (5 EEER_
i’ -1 3a’ -1] I’ -1j T +1] Hai-1]

=

buwldmes. What 15 the forward accelerztion J-[:F:
of the man when the man 15 mehined at an I

angle of 30" to the vertical?
1) 43 2) 243 L 4 &

39) Figure shows two monocentric hollow conducting spheres
of radu r and R (B=r) and the oufer sphere 1= grounded.
Choose the answer that comectly shows the vanaton of
electnic field mtensity (E) and potentzl (V) with distance
{d) from the center when the mmer sphere 15 grven a charge
of +Q.

\

S /.—"//////.f’/.n'/.—"/.—"////////.-’/.-’/.—"/.—"////;J A

e

37) A drop of meroury of radius B falling on the ground at 3 height H above the ground 15 separated
into n mumber of small droplets. Denuaty of mercury 15 g , Also assuming no loss of energy n the
form of sound energy or thermal ensrsy, the swrface tension T for mercury can be expressed as,

vy
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r- B ::I r R a r R d r R d
E W
r E & r B d
Conmider the following statements.

A} The surface tenmion of a bqud mereases with temperature.
B} Ligmds tend to munmize therr surface area

C) The potental enersy of Ligwd molecules at the surface of a hoquwd 15 greater than the potennazl

energy of hqmd molecules meide the haqmd

Of the above statements, the correct statement’s 15 fare
(1) A only (2} B only (33 € only
{4) B and C oaly (3} A and C only

Pressure (P)-Volume (V) cmves of a given

mass of a gas at two temperatures Ty and T S

are shown m fizume T 15 absolute 2 %10

temperature. Choose the false statement IR [1E] R, LA,

from the following statemants. e St

Wil m)

{1) The temperature T; is twice the temperature T2,

{23 PVIT 15 constant at all points m both graphs.

(3} As the gas expands from B to C, theve 15 no transfer of energy from the sumromdinss to the
gas as shown by curve BC.

{4} As the gas changzes from A to B alons the vertical line AB . no work 15 done by the gas.

(5} The work done to move the gas honzontzlly from state A to state C 15 100 1.

2
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K’E} A positive (+) charge projected perpendicular to 2 umform elect
field =pread over a width d moves with a deflection and travel:
2 parabolic path as shown mn the figwre. It exits the field wtl

angle & with direchon perpendicular to the feld The graph t

best represents the vanation of tan (8) with d,

tan {1}

/.

A small object A with a density greater than the denmity of water
and an object B with a density less than the density of water are
balanced by 2 light inelastic sting slightly apart from the center of
the bottom of a vessel contaming water as shown in the diagram
Which dizgram shows the exact posibon of A and B along the shing
when the system moves with constant angular velooty about the

43)

verheal ams XY7?

(L

44} The statements are grven for Field Effect Transistor (FET) and Bipolar Junchon Transistor

-—dll
mrj\ D HV i
d *d *d J *d
@ & g &)

*d

(BIT). Szlect the correct znswer from the followms stztements.

Brpolar anction Tran=mistor (BIT)

Field Effect Transistar ( FET )

(L

There are two p - 0 junchons.

There are two p - o Junciions.

4]

Both p - o junchons are forward biased
during bizzimg.

One p - o junchon is present, reverse
brasing works dunng biasmgz.

(3

One p - n junchon 1= forward biased and
the other p - o unchon 1s reverse biased.

Cne p - n jmchon is present, reverse
brzsing works dunng biasing.

(4

Cument and voltage can be amphfied

Cannot be used as an amphifier crewmt.

(3

\.

Cne p - 0 junchon s forward biased and
the other 1= reverse biased.

Cme p - o junchon 1s present, and 1t 15
forward based.

vy
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B5) The v sl T Hhis ety o 1y N\
radiztion vanes with wavelength at a

given temperature. What 15 the #otal

mtensity of radiaion emussion of the

object at thys temperamre? -/

Wien displacement constant =2 8% x 10~ mE :

Stefan constant = 5.67 = 10 Wm K+ 4 (nm)
0.0 3‘55‘

(1) 5.67= 10" W™ (2) 56.7 x 10" W™

(3) 5.67 = 10° W (4) 56.7 x 10* Wm?

(5) 5.67 = 10* W

46} A small object of mass m 15 suspended from one end of a hght elaste sinns of considerable
elastieity and 15 suspended at the other end. The unstretched length of the string 15 1 and the
elashie sprng constant 15 k. If the mass m moves on the vertical plane, the velocity u must be
given at the lowest point so that 1t barely reaches the top positton 15 comrectly expressed as,

4]

el alg.’—m_i i Iﬂg_—:gr

; (Du= f’s’+"’f Q) u-ﬁf*gﬂ—”’g
i
- I{j}u—ill-lg.i'+ %

47) The answer that best represents the trajectory and direction of a peostationary satelhite orbiang
the Earth 15,

Seeps

48} A stimg s fixed to a pomt of 3 cylinder of mass 10 kg and
radms 20 cm, and 1t 15 wrapped several times around the
cvhnder A mass of 5 kg 15 tied to the other end of the
mextensible sting. The eyhnder 15 mounted so that 1t can
rofate about 2 honzontal s which goes through i1t ans.
When a mass of 3 kg 15 suddenly hfted and released from a
height of 20 com. the totzl kinetic energy of the system affer
the stnng 15 stetched, (moment of werta of a2 sohd
cylinder of mass m and radins r is %mr’)

O ED @57 G687 @157 (52071
. o
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487 A wniform disk and wniferm sohd sphere of mass M and radms B are placed on a rough surface

50 A closed loop of wire enfers 2 umfiorm magnete field as shown in the fizwre. The zraph of

"'\\I

and equal forces F are apphed as shown m the fipue. Both objects are rollmg without shppmg.

Solid sphere disk

Conmider the followins statements.

A)YWhen x =2/3E the frictional force on the sphere 15 zero and when v=F the frnctional force on
the disc 15 in the forward duecthon

B)When y=RE.2 the fnctional force on the disc 15 zero and when X =2/5R the frnctional force on
the sphere 15 in the backward diwection

Z) When x =2/5R. the fnchonal force on the sphere 15 zero and when y=F/2 the fnchonal fores

The correct statement's 15/are
(1) A only (2} B only (3) C only
{4) A and C only (%) A znd B only

X X X X X X
—_— X X XN XX
X K X X X X
X X X X X X
X X X X X X
X X X X X X
E 4 (1) E4 @) E e
N\ A LY h
VA NS Lt =
Eb ) el ()
Y T g oK e




