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1. All guestions are of objective type having four answer options for each. Only one option 15
correct. Correct answer will camry full marks 2. In case of incorrect answer or any

combination of more than one answer, Y2 mark will be deducted.
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Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,

B.CorD,

3.  Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective buhbles,
Mark the answers only in the space provided. Do not make any stray mark on the OMR.

5. Write guestion booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

6.  Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in the OMR.

7.  The OMR is liable to become invalid if there is any mistake in filling the correct bubbles for

question booklet number/roll number or if there is any discrepancy in the name/ signature of

the candidate, name of the examination centre. The OMR may also become invalid due to

folding or putting stray marks on it or any damage to it. The consequence of such invalidation
due to incorrect marking or careless handling by the candidate will be sole responsibility of
candidate.

8. Candidates are not allowed to carry any written or printed material, calculator, pen, docu-
pen, log table, wristwaich, any communication device like mobile phones etc. inside the
examination hall. Any candidate found with such items will be reported against and his/her
candidature will be summarily cancelled.

9. Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

10. Hand over the OMR 1o the invigilator before leaving the Examination Hall.

11. This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
be treated as final.
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PHYSICS
The refractive index p of a medium is related to the frequency 1 of the incident light by

By’

the relation p= A + 2 where ¢ is the speed of light in empty space and A and B are

constants. The ST units of A & B, respectively ure
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(A) second, m (B) unitless, m? (C) m, unitless () m, second

The distance s (measured in m) travelled by a moving object in time t is expressed by the
equation s = 12t + 3t* — 2%, What is its acceleration 0.5 sec atter starting

oft et e 1w Sfewm Y s (meter), s =12t + 3t2 - 203 Fiega
A I AW | PP A SF (.5 sec NI |ow TT 3@ Ay

(A) 1 m/s? (By 0O (C) 6m/s? (D) 12 m/s®

A block of mass M is tied to a rope of mass m and a force P is applied to other end of the
rope to pull the block along a horizontal plane. What force is applied by the rope on the
block ?

m SR I AT P W oamme W W ow ww M wE oo W
W oA O T | WfEf W @ wmm Ben emm A wm e

mP MP mP . _MP
A) M-m B M+m © Mvm D M-m

The co-efficient of friction between an inclined plane and a body on it is ;'% At what
angle of inclination, the body will start slipping down
wﬁwmmw%aﬁmwmam#| % wHe 7% 7w uw b
e e Bew T

(A) 90° (B) 45° (C) 60° (D) 30°
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5. A body is moving with a uniform speed along a horizontal circle in clockwise direction.
The direction of its angular velocity vector 1s
(A)  vertically downward (B) towards the centre of the circle
(C) along the tangent of the circle (D) vertically upward

caft w weEe gEed N W IR fre mgfers ofefe @ e
radl (oBrE WEYY A e

(A) e fiw Tww @ W (B) 3063 (om wWieqe
(C) qr8a s W (D) T e Gww 9 wWEw
6.  The gravitational force of attraction (F) between two large bodies is given by F = G
n,m
‘lj_, 2 where G is the universal constant gravitation, m: and m: are masses of two bodies

and d is the distance between their centres. If there i1s 3% error in measurement of my |
| 5% error in measurement of m: and 2% error in measurement of d, then what will be the
overall error in the measurement of F ?

m,; 5l

o Jae A W TEEEW A F-a3 TR T F =G5, WA G T 1w
&%, om S m, TR P BT 6 d T oUW =W P W [l W om,
-q3 o 3% ;W WF, m,-93 ARt 1% ;W wE ¢ d-gw R 2%
7% rF SEF -9y effFmre ve ot g

(A) 8% (B) 3% (C) 4% (D) 1%

7.  Three objects of masses | gm, 2 gm and 3 gm are so kept in a co-ordinate system that
their centre of mass is at (3, 3, 3). If a fourth object of mass 4 gm is added, the centre of
mass shifts to (1, 1, 1). What is the co-ordinate of the location of the fourth object ?
lgm,2gm 8 3gmors o wgaares oW FoeE Oww @ W =
™ O SEEE (3, 3, 3) TR WAER IR 4 gm OFF 5Pd Il IS
@R s INE e (1, 1, 1) frare wefae @

(A) (2,2,2) (B) (=2~2-2) (C) (L 1,1) (D) (3.3,3)

8. A solid uniform cone of height h, base radius r and density p is resting upright on a rough
plane inclined at an angle 8. What can be the maximum value of h so that the cone does
not topple ?

h Ssswl, R amwé r ¢ e warg @3l FEE v ww @B Wy e @
a5 TEE TeE 4B BNA A WE | URE h -4F FESE WW R ;WS M
e =gl e AME?

(A) %tanﬁ (B) rcot® (C) %mnﬁ (D) 3rcotd
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Consider earth's orbital speed at its perihelion 3% more than its speed at aphelion. What
is the approximate eccentricity of earth’s orhit ?

M3 WS ST W fedn Iwenws g wenp wewms gz vn 204 rad
Ceet fedis Iworen Seewel oy Fw

(A) 0.01 (B) 0.02 (C) 0.03 (D) 0.015

Which of the following is not an elastic constant ?

(A) Poisson’s Ratio (B)  Young's Modulus

(C) Rigidity Modulus (D) Bulk Modulus
Ape @D Ffegre oam T

(A) TR Serne (B) ¥W oo

(C) 9pel &em® (D) wrwew 33 com

A thin metal disc of negligible thickness is fixed to the base of a solid right circular cone
of volume 400 cc and specific gravity 0.5. When placed in water. it floats upright with
half of its height submerged. What is the mass of the disc ?

400 cc WIS @ 0.5 WFE eFg woom g G e shre Srepedy
w@E 9= oes e sEfE temE ReW T | S(A (weE A e e
4G T SRS TR WEE THE TreE M2 | 49 pafEhy we aw g

(A) 150 gm (B) 50gm (C) 200 gm (D) 250 gm

A solid metal sphere of mass M falls in glycerine with a terminal velocity v. What will be
the terminal velocity of another solid sphere of same metal but of mass 27M ?

Metme @3 b e oiee fefaem w0 v e @ fo oo orE
? GFTAP 27TM =T PR wm ot b rree @y W A e

(A) bv (B) 2v (C) 3v (D) 9v

When a few spherical droplets of water merge together to form a large drop,
(A) energy is absorbed

(B) energy is liberated

(C)  energy is neither absorbed nor liberated

(D) some amount of mass is converted into energy

I IR ww fry W gsfie ww we® @ e wefew e® 3
SR i e

(A) *fe rifes =3 (B) =& & =
(C) *&F riffe a1 g5 ramoig =8 1 (D) fag “famm wa ooz smEe 22
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14. When two bodies in contact are in thermal equilibrium,

(A) their thermal energies are same (B) their temperatures are same

(C) their thermal conductivities are same (D) their specific heats are same

sigeeifas Ared w9 9t @ oty A deR wd

(A) oz wemde wemfea ofewe s (B) A Sierarar
Erio
(C) wime ©% sfeafee Fam (D) wmwe SrefEs oe Fa=

15. A pressure P is applied on all faces of a solid cube, by which its volume slightly

decreases. If ¥ is the co-efficient of volume expansion and k is the bulk modulus of the
material of the cube. then how much the temperature of the cube must be increased so
that its volume becomes same as before 7

gz} R wEe wed AP AWR B P AT T SR WWER AW ZM
e | @ GNEd CWIET WEH R eUE y 8 WHeq e oM k TH,
T ONA SO0 I IAE OR wed cdegm R S

B) — © X (D) Pyk

(A) *® b

k
P

16. Two liquid columns are in equilibrium in two arms of a wide U tube. Heights of the
liquid columns in two arms are respectively 50.8 cm and 41.6 cm. Temperature of the
two arms are respectively 100 °C and 50 °C. What is the approximate co-efficient of real
expansion of the liquid. Ignore expansion of the U tube.

a6 sew U B v2 wEre 4 wIE @ AAEEN WE | 9N IR T
50.8 cm, Twe 100°C g "W FrwE TSl 41.6 cm, %S S50'C TA
GIET A4S AT o oW I U Brew v Srore I

(A) 3.07x 1073 /°C (B) 2.16x1073/°C

(C) 2.16x107%/°C (D) 4.32x 104 /°C

17. When temperature of a ideal gas in a closed container is raised by 5 °C. its pressure
increases by 5%, What was the initial temperature of the gas?
TR M@ W 9B W e wema 5 °C 3@ IE e 6 5% I®
oy | b gefie orma 3T fewT e

(A) 100K (B) 50°C (C) 150°C (D) 100 °C
Physics 6 A
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Three different liquids of same masses are at initial temperatures 12 °C, 19 °C and 28 °C.
If the first and the second are mixed, the final temperature of the mixture becomes 16 °C.
If the second and the third are mixed, the final temperature of the mixture becomes

23 °C. What will be the approximate final temperature of the mixture if the first and the
third are mixed ?

T e feufe ffew wwe wwwrmn 120, 19°c ¢ 28 °C gfirm e
| g s R (e feqer el e 7w 16 °C dw o wih®
orite fepets ST wema 7w 23 °C | g9 ¢ gERM Geme e wiew
T ¥ %I 7

(A) 153.32°C (B) 20.26 °C (C) 1332°C (D) 24.12°C

Two closed vessels X and Y are partially filled with water and kept at same temperature.
Volume of X is double of that of Y and X contains half the amount of water then Y.
What is the ratio of vapour pressures inside the vessels ?

A w@w @ X ¢ Y R s g 9@? Swem A Wi X-9F SIS
Y- @3 fieq @3 X M@ Y-Mad Tow W wH Wg | T qere wen
AR BT T I 7

(A) 1:2 (B) 4:1 (Y 1:1 (by 2:1

Two solid metal spheres are made of same material and their surfaces are also similar.
Mass of the first one is three times that of the second one. Both are heated to same high
temperature and then left in a cool insulated room. The second sphere cools down to a

. 3 . : .
certain temperature t by A\/81 min. By what time the first sphere will cool down to the
same temperature t 7

b e wee e a3k omd B o em wom prTm agfes awR
T | g9 N o7 fRdnba femed | v rreRre 9e% Swonm saw wra

@l oot oA W@ I 7w | du vreels Swel o 381 RAG
TS S

T Ay Twens | SN AT FC ANY ANED

(A) /R8I min (B) 27 min (C) ":;'*_Jmin (D) 3 min

What is the ratio of bulk modulii of a gas in adiabatic process and in isothermal process ?

@M MR 9o eI sved R sam ¢ sraw ofwm wwes frew
ST TS Ty

1 -
(A) 1 (B) Y—_' (C) I—i‘l (D) v

Physics 7 A



22

25.

PUBDET-2019

A point mass is in simple harmonic motion of amplitude A. Potential energy and kinetc
energy of the point mass will be same when its displacement is equal t0

wwﬂwmﬂmmmwﬁa&ﬁ%ﬁﬁﬁrﬁm
A TN ©F AEd TR

(A) 0 (B) % © 2A (D) A

Two sound waves of frequencies ni and n2 superimpose and starts beating. What is the
time difference between two successive maximum amplitudes of the resultant wave ?

nlﬁnzwﬁww@ﬁmmwwmlmﬂm
7% des fRres W AR AR I 7
1

n*o

(A) (B) n, ~n, (C) n, +n, (D)

n =n,

Two soap bubbles X & Y are charged with equal amount of positive and negative
charges respectively. Then

{A) X will expand, and Y will reduce in size

(B) X will reduce, and Y will expand in size

(C) Both will reduce in size

(D) Both will expand in size

oS G T XS YTF 4FT U ¢ IAETH wEE 8 WIGF W
wfgs 3 %@ | SR

(A) X s ¢ YRIEE 23 (B) X ghe ¢ Y omfee T

(C) %f6% =3hbe =2 (D) 7f6% eAfre Z@

Two halves of a spherical shell of radius r are held together with a force P while the
sphere is charged until its surface charge density is . Then P is proportional to

r AR @l wet @ vrAEd 4 Wi PEe iy oeE 6 SR AR
m@ﬂﬁﬁﬂﬁwﬁﬁﬂﬁwwaimPﬂTﬁﬁW
by Fugefes 2T

m ¥
(B} E_u (C) —— 1Dy
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Water leaks in the form of droplets of radii r from a tap at potential V and is collected in
a hollow conducting spherical shell of radius R below. The shell is insulated and has
mitial potential zero. What will be the potential of the collecting shell when it is half
filled ?
vﬁmwaaﬁ?ﬁmﬁrmmﬁwrﬁm%ﬁmm
RWWWWWWMlWWMﬁW
TV T, W T W of¥ 7w o o Rew @w 2

2
-

] ,
LA) R v v (C) v (D)

tad | e
x|~
T
=
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|
(B) 3

Two identical capacitors of capacitance C are charged to potential Vi and Va (V| > V1),

If their negative terminals are now joined together and also the positive terminals are
joined together, their total electrostatic energy will reduce by,

CWeFgs b I I WET v 8 v, (v, >V, ReR WRT W oz
mewW'ﬂtﬁamWﬁﬂﬁfﬂaﬂmwwm
| U T fEEefye ofe wub g ema s

C

(A) :{v,3~v§} (B) %vﬁv;; (©) %m-v::: (D) %w,w;f

If the capacity of a mobile phone battery is 1500 mAh, then which of the following
statement is NOT true about the battery ?

(A)
(B)
(C)
(D) Itcan deliver 1 A current for 1500 hrs.

MWWWMHmmAthWWW
el A w9

(A) 1500 %1 @@ 1 mA ®fyesmr firs =3
(B) 1951 w3 1.5 mA sfiesmz fire smz
(C) 1098 w3 0.15 mA ofesmiz fre o3
(D) 1500 %91 @z 1 A ofgesaz firw =mz

It can deliver | mA curreﬁt for 1500 hrs.
It can deliver 1.5 A current for 1 hr.

It can deliver 0.15 A current for 10 hrs,

Physics 4
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Each of two cells has emf E but internal resistances r, and r, respectively. When the cells

and a resistance R are connected in series, potential drop between the two terminals of
the first cell becomes zero. What is the value of R

oo E ofewre @ B g WEE 6 o, wEEAT B PR ql

WSt za | @M qorE g g3 @Y R -F N ARE I W W9 T [
AYY AR SRAE WY A orew | PR R -99 W IE AR

I +r, )
(A) 1 +1, (B) r-r, © R (D) 1R

The thermo-emf produced in a thermo couple, when its hot junction is at temperature
t °C and the cold junction is at temperature (0 °C is given by e=ot + Br? + v, where
P? = 3ory . What is the neutral temperature of the thermocouple ?

qafs ofeeger Mea ¢ T® W@ 46 TS 0 °C 8t °C-9 YW TR
fbesses @ T T8 e = at + P + ' (@R B = 3ay ). Sfesyaida
Tarw Tuel 9 ?

3 3
(A) ?ulﬁ ®) - c 2 (D) _li%

If 2 60 W and a 100 W electric bulb is connected to the same electric mains first in senes
and then in paralle!, then in which case which lamp will glow brighter 7

(A) In series 60 W and in parallel 100 W

(B) In series 100 W and in parallel 60 W

(C) 100 W in both cases

(D) 60 W in both cases

G OW ¢ @B 100w IMeE @IT (e THRTE AT g9 o
WY & M FAGAE AW T AR (@R RGO @ TEE e
e

(A) TS 60W § TN 100W  (B) TS 100 W S FREE 60 W

(C) T=% U@ 100W (D) T=7 1@ 60W

The magnetic moment of a straight magnetised wire 1s M. The wire is then bent as an arc
of a circle so that it creates 60° angle at the centre. What is the resulting magnetic
moment of the bent wire 7

Gt prel pYFe o Be Swe M| oRbee dfen @3 gen W ww
TF WECE 60° @19 Teom 03| oA G ey plve =mE I9

6M M 3N
(A) —— B 5= (C) Ti

M
n 2r (D)

in
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A thin wire bent in a circular loop of radius r is placed on horizontal plane. A dc current I
flows through the loop in clock wise direction, What is the ratio of magnitude of
magnetic field produced at the centre of the loop to that on the axis of the loop at a
distance r from the centre ?

wwmrﬂmmwmﬁammmlwm
mﬁwlm%ﬁaﬁtmm|weﬁmmmm
awwrmmwsﬁtﬂwtﬁmwwm

(A) 242:1 (B) 21 ©) 1:242 (D) 4:1

A 20 ohm resistance and a 0.1 H inductor are connected to a de source in series. It is
observed that when current through the circuit is 1A, it rises at the rate 20 A/sec. What is
the emf. of the source ?

m:ﬂothGMG.lummwmmmmﬂrm
wm:mmﬂmwwﬁmmmwmmmﬂcm
?ﬁ’ﬂﬂlmﬂﬁiﬁmmmﬁ%ﬁ?

(A) 20V (B) 22V (C) 18V (D) 2V

The instantaneous value of an A.C. current is given by i(1) = I, sinot + I, coswt. What is
its r.m.s value ?

@ AC. JAMEE wRwfiE W TS i) = I, sinat + I, cosax T O
r.m.s 3§ ¥ ¢

e (4 2 A Lo 1 s
(A) \E{Ii”z} (B) \ﬁ I[M2 (C) 2“!"'131’ {D]z I]+I:

If an electromagnetic wave enters from air to water, which of its parameter will remain

unchanged ?

(A) Velocity (B) Amplitude (C)  Wavelength (D) Frequency
T AY W WF wAW W oqrae @ =

Al wefiefde ey

(A) 1@ (B) farm (C) waxaG (D) @=ome

If an object moves towards a convex mirror with a speed X so that the image moves with
speed Y, then

ﬂfﬁﬁmmwmﬁwxmmwaﬁ,nﬁkﬁwaﬁﬂnﬁyw
e
(A) X=Y (B) X<Y (C) X>Y (D) Y=2X

If an object is placed in front of a convex mirror of focal length f at a distance of 2f from
its pole then what will be the magnification 7 3
rmmmmﬂwﬁmmmzfmmﬁmma
fé zw 7y

(A) -1 (B) - (C) =

b | s

1
(D) —3

fad [ 3
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Lower half of a vessel of depth t is filled with a liquid of refractive index pi and the
upper half is filled with another liquid of refractive index 2. If the two liquids do not
mix with each other then what is the apparent depth of the vessel ?

wfbmmumﬁ\mm-lmmusﬂmmoz
oo ffe wB wae wa o oE AP @ @ e e frt I
o FUSE WS TSRS FE A

Wk, 24 1, I L )
(A) A+ 1) (B) TR () 2104, + 1) (D GRS

If the refractive index of the material of a prism is cot 5 , where A 1s 1ts refracting angle,

what is the minimum angle of deviation 7

A
o e foeree ofSTEE cot 5 Y, TOYTA O ofTHRE (@ T A | TRE TR
pIfeTT oW ¥ ?

(A) 90°-A (B) 180°-2A (Cy 45° (D) 90°+A

If a ray of light passes through a prism of refracting angle 60°, then for a minimum angle
of deviation of 30°, the refractive index p must follow the relation,

@A WETE W 60° ofeae te REE remw fmmm W M TR WS
o 30° B TSR W O TeME oS -43 WOW TE TR,
(A) <3 (B) =13 (C) p=4y2 (D) 242

A convex lens of focal length 5 cm is kept 10 cm away from a candle so that a clear
image is formed on a screen. If the lens now moves 10w ards the candle with a speed 1
cm/sec. then at what speed and in which direction the screen must be moved so that a
clear real image of the candle continues o be formed on the screen ?

5 5
(A) 7 em/sec towards the candle (B) 7 um/sec away from the candle

4 4
(C) 3 cm/sec away from the candle (D) 3 em/sec towards the candle

scmwmmﬁﬁtmwmaﬁmw&wmcmww
ﬂﬂ@‘ﬂfﬁ%%ﬁﬂﬁﬁﬁﬁ?hﬁlﬂ«&ﬂﬁ*ﬂﬂﬁ@tﬂﬁiﬁﬁl
cnﬂmﬁtﬂwﬂﬁwwmﬂwﬁwwmmﬂ#ﬁ@ﬂ
ofpmra wm sAfefm tod TWE WF?

(A) %cmfsec @ raefes s (B)
(C) %cmfsecmﬁ mrrafes Iebfere (D)

cm / sec TA TarRfER SEOATE

&= =]t

em / sec TAL TarwAfeR e

Lh
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When an object is placed 16 cm in from of 4 thin lens, it forms a real image but when
placed 6 cm in front of the lens, it produces 4 virtual image. If size of the image remains
same in both cases, what is the focal length of the lens 7

mwmmmwmcmmmwﬂmmwnma
cmmmwﬁﬂﬁvﬂ.wmwsﬁsﬁmwmmr
T e ey 7w )

(A) 1lcm (B) 15em (C) 20cm (D) 25¢m

The magnifying power of 4 telescope for normal vision wiil be high if

(A)  both objective and eye piece have short focal lengths

(B)  both objective and eye piece have long focal lengths

(C) the objective has a long focal length and the eye piece has short focal length
(D) the objective has a short focal length and the eve piece has long focal length

WMMWMWﬁ
{A)mﬂw%m:u@mmmﬂmmﬁﬂ
(B}@mﬁﬁm@wwwww
fCJWWWW%Wmen
{D;mmmm&ywﬁsﬁmwmmwn

In a Young's double slit experiment, width of the two slits are in the ratio 4: 9, What will

be the ratio of maximum and minimum intensities in the interference pattern?

(A) 25:1 (B) 1:5 (C) 9-4 (D) 2:3

The maximum speed of photo-electron is v when light of wavelength A falls on a metal.

If the wavelength is increased to ‘%‘l then the maximum speed v2 will be

mmwammmmm-wmmmwﬂ
vlimww%m CPROTRGTS M ot v, @R

v

3 ]
5 v

S

2 2
(A) vz«c?}xvl (B) w,= | (C) "-'3=\|_‘|r_—¥\, (D) v,>

Physics 13
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The wavelength of radiation due transition of an electron fromn=3ton=2ina
hydrogen atom is A. Then the wavelength of radiation due to transition from n = 4 to
n=13ina He* ion will be

TG RS 0= 3 0F 0= 200 TEEAT REAE FE RIS
Afeer  SEENG TW e | UEE He WWH n=4 (AF n=3 [ AT
TR T A e v W T,

5 5., 7
(A) A (B) :,_—3'}. (€ 3k (D) 3A

Half-life of a radioactive material is 20 min. What is the time interval between its 11,; part

2
decay to 3 part decay 7

.
qaf ToufEy owrde wEn 20 min | BT 3 wor Rede (9w 5 et feor
AT AIY T ?

(A) 10 min (B) 20 min (C) 15 min (D) 25 min

If the reserve bias in a p — n function diode is increased,

(A) density of majority carrier increases

(B) density of minority carrier increases

(C) potential barrier decreases

(D) potential barrier increases

@ p - n RO s Refe e 3w I

(A) TedleT ALEE TG g o0 (B) wewr@y AT@d WY & M
(C) fex obta z= M| (D) fasa iz " 1

What is the binary value of (101),,?
(101),, 9% AR TF T2

(A) 110101 (B) 11101 (C) 110011 (D) 1100101

Physics 14 A
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