¢ ¢ (p)-09

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO

T.B.C. : P~-DTQ-J-QIZ Test Booklet Series

Serial No. 373 7

TEST BOOKLET - .

PHYSICS
Time Allowed : Two Hours Maximum Marks : 300

INSTRUCTIONS

1. IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD
CHECK THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR
MISSING PAGES OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST
BOOKLET.

2. ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D AS THE CASE MAY BE
IN THE APPROPRIATE PLACE IN THE ANSWER SHEET.

3. You have to enter your Roll Number on the Test
Booklet in the Box provided alongside. DO NOT
write anything else on the Test Booklet.

4. This Test Booklet contains 120 items (questions). Each item is printed both in Hindi
and English. Each item comprises four responses (answers). You will select the
response which you want to mark on the Answer Sheet. In case you feel that there is
more than one correct response, mark the response which you consider the best. In any
case, choose ONLY ONE response for each item.

S. You have to mark all your responses ONLY on the separate Answer Sheet provided.
See directions in the Answer Sheet.

6. All items carry equal marks.

7. Before you proceed to mark in the Answer Sheet the response to various items in the
Test Booklet, you have to fill in some particulars in the Answer Sheet as per instructions
sent to you with your Admission Certificate.

8. After you have completed filling in all your responses on the Answer Sheet and the
examination has concluded, you should hand over to the Invigilator only the Answer
Sheet. You are permitted to take away with you the Test Booklet.

9. Sheets for rough work are appended in the Test Booklet at the end.

10. Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE
OBJECTIVE TYPE QUESTION PAPERS.

(i) There are four alternatives for the answer to every question. For each question for
which a wrong answer has been given by the candidate, one-third (0-33) of the
marks assigned to that question will be deducted as penalty.

(ii) If a candidate gives more than one answer, it will be treated as a wrong answer even
if one of the given answers happens to be correct and there will be same penalty as
above to that question.

(i) If a question is left blank, i.e., no answer is given by the candidate, there will be
no penalty for that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO

mé:aﬁﬁw%ﬁmwg@aﬂ%ﬁﬁwmwﬁl




1. A spherical body of density p and
radius r is moving with velocity v
in a medium whose coefficient of
viscosity is n and density 6. Which
one of the following gives the
retardation F due to viscous drag?

{a}] 6mnrv
(b) 4nrdpg/3
(¢} 4nr3cg/3

(d) 4ar3p-0)g/3

2. A particle moves under the effect of a
force F=cx from x=0 to x=x,.
What is the work done in the
process?

(a) c.x12

{b) cx12 /2
{c) cxf/S

{d) Zero

3. Two planets of masses M; and M,
have satellites of masses m; and m,
respectively, revolving around them
at the same radius r. The period of
the first satellite (of mass m,) is
twice as that of the second. Which
one of the following relations is
correct?

(b) 2M, = M,
¢/ M, =2M,
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4. The amplitude of a damped
harmonic oscillator in successive
cycles decreases as

fa) in an arithmetic progression
(b) in a geometric progression
{c} linearly

(d) exponentially

5. A photon has energy E. What is its
relativistic mass?
@) Efc
(b) E/c?
{c) Zero
{d} Infinity

6. A particle is moving with a constant
velocity parallel to the axis of y and

a velocity parallel to the axis of x
proporticnal to y. It will describe a

fa) circle
(b} parabola
fc} spiral

{d) catenary

7. Ris the range on a horizontal plane
for a shot with the same velocity at
two different angles of projection. If
h and h’ be the greatest heights
attained corresponding to these
angles of projection, then what is

R? equal to?
fa) hh’ {(b) 9hh’
fc] 16hR’

{d) 2Shh’

——




1. 5 p 90 == r @ wn moaer fivg
TE W AT F A @ Ty W @ R
eF wEa-nE 1o we o R
frafaRas § 3 o =R =l & s
<A F & stmar 87

(@) 6rnrv
(b) 4anrdpg/3
(¢} 4nr3cg/3

{d) ardp-oc)g/3

2. WFFT x=09 x=x, 9%, 969 F=cx .

% gqE F 3l i war 21 59 v
fera wrar ot = R7

fa) ox?
(b} c::cl2 /2
(e} ex? /3

(d) I

3. M, 9 M, TEEE & 2 TG F 9R AK
- BT om; AR m, FEEAI % IURE
wwraAE B r Y swenent d afeEme =t
W B WOH ITE (5EHE m, @) @
aiEEHul e TR IR & AT wE
= gA B Fefafas & @ w9-wr o
weey wE R?
(@) 4M;=M,
() M, =2M,

P-DTQ-J-QIZ/9A

4. 3yRa ww Edl o= & oW

ITOR a1 F e Tepr wzan &7
(@) Tu=R Aol &

(b) O ARt &

(c) a=wa:

(d) SETaER ¥ Q

5. T G S T E | 6w i

FIE w4 ]?
(@) E/c
b} E/c?
(c) WA

{d) =

6. T% FU A & g=R AR 1 q T

x-¥& & WA y F GAER a1 § Ry
T 8§ 3R e

(a) I

(b} &
(c) wfd=
(d) Hfeh

7. & fw-firm yag-wt @ @ 3 A

T wite % fom Afes a9 | wow R R
e T yEg-#v ¥ G ww 1feean
TEET A A R A, @ R2 fRud auet
27

(a) hh' (b} Ohk’

e} 16hh’ (d) 25hh’
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8. A particle is executing SHM. If the

displacement at any instant is given
by x = 3cos2t +4sin2t, what is the
time period of the particle?

@ 157s
(b) 2s
() 314 s
(d) 5s

9. A body of mass 2m is split into two

equal parts by an internal explosion
which generates a kinetic energy E.
If, after the explosion, the parts
move in the same line as before,
then what is their relative speed?

(@ JE/m (b) J2E/m
fcc JAE/m (dj 0

10. A body is rolling down an inclined

plane with angle of inclination 6 and
coefficient of sliding friction yu. What
is the acceleration of the body
downwards along the plane?

(@) ngcos®
(b} ugsinb
(c) glcos8 —psin6)
(d} glsin® —pcos8)

11. A body of mass m is released from a

height equal to the radius R of the
earth., What will be the velocity of
the body when it strikes the surface
of the earth?

(@) JgR
c) 2gR

(b) 2gR
(d) JgR /2
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12. A closed organ pipe and an open

organ pipe of same length are set
into vibrations simultaneously. The
beat frequency is 4. If the length of
each of them is doubled, then what
is the beat frequency?

(a) 2 (b} 4
) 6 d 8

13. Consider a satellite going around the

14.

earth in a circular orbit at a height
of 2R from the surface of the earth,
where R is the radius of the earth.
What is the speed of the satellite?

(@} gR/3 (b) (gR/3H'?
(c) (gR/2Y2  (d) gR/2

Sp

Two manometers are mounted on
a horizontal pipe carrying water
at the positions where the areas
of cross-sections of the pipe are
s, and s, as shown in the figure. If
the difference in water column at
these cross-sections is h, what is
the volume of water flowing through
the pipe per unit time?

2gh
(@) s2 |9
Sy 75

(b) s, J2gh
(¢ (so —5/)y2gh

2gh
@ S5y |
S2 75




8. Uah & §{ 3(ad 7fa = @ 2 gl feeedt
8 W @t x = 3cos 2t +4 sin 2t
2, 0 T N SRS T _Y

(a) 157 s
(b) 2s
fcj 314 s
(d 5s

9. 2m ZHHE w1 0% fvg arafts faese &
3 guat vt # fagfea B s @, e
E Tiew 91t 3o99 aft 81 foeme & wme
gfe H T TE anet t@n # @ ol
B, dt IRt i iy T 87

(a) JE/m (b} J2E/m
fc) JAE[m (d) O

10. T fivg o srfa = @ 2 oe 9t St
e % 1 & qun qdl aeer-Tene p R e
% gfew 2 A o five w1 =W T
&7
{a) pgcos@
{b) ngsin®
fc) glcosB —psind)

(d) g(sin®-pcosd)

11. m ZHRME &1 & fUvg gt i Bfswn R &
TEX F9E | B S 2| gl < wag

q THIA g favg &7 97 = e
(a) JgR (b} 2gR
(¢ 2/gR (d) gR/[2
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12, TF g APM-YEY 991 Io1 @ A &
Th el ANT3-UTET FY THEY HER AT
< 81 famst A o 4 R afR s
U T i w=TE Wl G W R s,
o o=t it smgla = Y
(@) 2 b) 4
(c) 6 (d} 8

13. gedl % IR ¥R sgE ¥ 2R A TR W
FUR F&T H 9 gL TF 3TE W Rrem

#itve, sgi R geelt A B B1 3w
316t 71 87
@) gR/3 (b} (gR/H*

e} (gR/2M?

(d) gR/2

14,

@ &fas Aferem d, fmt ot gafza @
W E, A WE W, TE AAS F IR
FRE OH O&AEA s, A s, @ Q
TEFEM smifa g, e f T o
Tgrten T 1 4 ISR Wyt Ife g
F st § It AR, @ i TR W i
aferert @ wanfem 9 & TEEe o ge

2qgh
(@) sif e
Sy~ 8

(b) 32 1’2gh
(c) (sg —s)y2gh
2gh

2
Sy~ 5

(d] 8,54
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15. A clock is moving with a constant

speed v =c/2 along the x-axis with
respect to an inertial frame of
reference F, c being the speed of
light. It shows a time t = Q when it is
crossing the origin. What is the time
shown by this moving clock when it
has moved to a position x=c¢ in
frame F?

(@) 1s

(b

S

1
J3
fc) 2 s

(d) 3 s

16. A p-meson of mass M at rest decays

into two pions each of rest mass m.
What is the speed of either of
these pions in terms of the speed of
light ¢?

@ C[l— 4m?2 }1/2

2
(b) c(l-f‘m_gJ

1/2
{c} c(l - —2-'11-)

(dl) c(l - 2—””)
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17. An object of small size and mass m

is attached to a spring of force
constant k fixed at one end and
is undergoing linear oscillatory
motion. If its maximum displace-
ment from the point of equilibrium
is xg, what is its speed when it is
at a distance of x,/2 from the
equilibrium point?

(@) xq[3k [(@m)yl/?
(B) xqlk fm]/?
fc) xqlk /2m))/?

(d) xgolk /(B3my?

18. The following equations represent

transverse waves ;

2, = Acoskx - 0t}

Zzy = Acos{kx + wt)

z3 = Acostky - wt)
Which one of the following
combinations represents a wave
traveling in a direction making an

angle 45° with the positive x and
positive y axes?

(@) 2z +2z, (b) 2z +z,

(c) zy +2z, (d) 2z +2z5 +2z4

19. A sphere of radius r and density p is

dropped under gravity through a
fluid of viscosity n. If the average
acceleration is half of initial
acceleration, what is the time
required to attain terminal velocity?

{a) 4pr2/(omy (b)) 9pr?/(am)

(c) 4pr?/(3m)  (d) prZ/m




15, Sedg Ay B9 F & 9NE x-39 +

kY wh udl v=c/2 % R I | 7fa
@ 2, I ¢ TEW F A B qolEg
B T T GL W ¢ = 0 Fid R
v gt BH F § x = ¢ ffd woagadt &,
a9 9t gry gwien gon wH @ 7

fa) 1 s

(b) % s

fc) 2s

{d) J3s

16. M T=WH F1 T OOy p-HEH, m

frm-zemm e @ il § fafe @)
ST 21 T % 91 ¢ & UE A g Gl
o @ frdlt ww i st @ 27

o\1/2
(@) c[l - 4}%]
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17. m TEM 94l B¢ AEHR F T g =

k 99 fogs aeft fén & ™ Rl w
Tod oA WY onadl nfa =@ R
TR e ffa @ sl sfteaw
e x, B, A Tgaa g & xo/2
A 70 T e e w4 e

(@) xol3k /@m)}/?
(b) xolk /m)M?
(c) xplk /(2m))}/2

(d) xglk /(3m)]"/?

18. Frfafaa witew srgrey aom =t Fekm

EaGR e
z; = Acos(kx — wt)
zy = Acos(kx + wt)
z4 = Acos(ky — wt)

fofafeas & @ F9-w @ GO
YATOHSE x T YA y A&l § 45° 6
FO TR 9t e & duw wR gl

o i Fefta Far g?
(al z +2z, (b) 2z +z4
(C) 32 +Za (d) zl +22 +23

19. 1 WFET I 58 § p o aut r B |

TH WAl Toed & STiia TRE S gl
TR AT T, AR @Rl 1 A g,

@ Afxm I TF g F forg A
WHT T 87

(@) 4pr?/(9n)  (B) 9pr?/(4am)

© 4pr?/3n  (d) pr?/m
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20. A rod at rest in an inertial frame of
reference F is of length 1 and inclined
to the x-axis by an angle of 45°.
What is the length of this rod as
observed from a frame F’ which is
moving with velocity v in the
x-direction with respect to frame F?

1/2
{a) I[l— %J

c

21. A convex lens makes the real image
of a point situated on the optic axis.
If the upper-half part of the lens is
painted with black colour, what will
happen to the image?

{a) The image will be displaced
downward

fb} The image will be displaced
upward

(c) The image will be displaced on
the optic axis

(d) The image will not be displaced

P-DTO-J-QIZ/9A

22,

23.

24,

25.

A telescope uses a parabolic reflector
so that it can completely eliminate

{a) chromatic aberration
(b} spherical aberration
{c}] astigmatism

{d) distortion

At a point P, a distance L from a
point source of light, the intensity is
measured to be I. An aperture is
now introduced between the source
and the point P such that it blocks
all Fresnel zones except the central
zone. What is the intensity at P
now?

fa} 41
{c) 1/2

(b) 2I
(d) I/4

In a Michelson interferometer, sharp
circular fringes are observed. A very
thin plate with optical thickness
equal to twenty wavelengths of the
light being used is inserted into one
of the interferometer arms. What is
the number of bright fringes that
cross the field of view?

(@) 10 (b) 20

{c) 40 (dj 80

When a thin glass wedge of refractive
index 15 is illuminated by the
wavelength of light 6000 A, the
fringes of equal thickness are
observed with a fringe spacing of
1 mm. What is the angle of wedge in

radian?
fa)j 1x107*% () 2x107%

(¢t 4x107* (d} 6x107*




20. Vel e ¥ F & [ o f

forey B8 x-379 | 45° F 0 W FH
BHaMWMFFIEng x-Rmdova @
e %9 F’ ® 3fiE @ o3
1 87

2\1/2
fa) 1[1-”—2J

C

(b)

21, TF 3991 o9 Y A W fAn o fag
1 Jrafas wfdfera 7m 31 ok &9 &
Sl 38 W W W R/ I R s
3, T wfaters § w0 ufdm Sm?

@) wefem = ov RBenfe @
i

(b) whferm Fw &t 3k frafm @
SR

(c} whafra vl a1 ® Reanfa &
=l

(d) wfafers faewfie w& @
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22. TF FH0 # wEads WEdas @ IgE

faman sman 27

(@) T aoi-famem gofa: 1 & &

(b) T el e gofa: g & @
(c) TR gl i WA FF

() wfeh fomam qofe: X &1 W

23 whgwwad L wiF g P

R e 17T W §1 e Ha ok g P
& 7o o Tz gw e @ fom sman @ f6
T Fi o & i oft e S
I Hatg W Il ¢l 3 fog P w e
w1 87

(o} 41 (b) 2I

c) 1/2 (d) 1/4

24. UH WEReHR ATTHUET § W MR

< Mim A R vy wew Hi fa
e F FUE THINE W i 9ga
vaelt gt 0 safaeRETd 6w gen §
fifre e s %) 3B &7 = feeht S
Tt ure o el 87

(@) 10 (b) 20

fcj 40 {d} 80

25. W= 1'5 HAYGdI® & Hid Hl TF Taell I

F 6000 A quieef & wwmw @ wEw e
IR, @ 1 mm b steua areht st
Hel 6 kst Mem ddft &) Wam & aw
T BT T &Y

(@ 1x10~% . (p) 2x10™*

fc) 4x107* (d 6x10™%
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26. Keeping the width of transmission
grating the same, the number of
lines is increased. Which one of
the following will happen in the
diffraction pattern?

fa)j The diffraction pattern will
remain unchanged

{b) The principal maxima will
increase in height and their
width will increase

(¢ The principal maxima will
decrease in height and their
width will decrease

fd) The principal maxima will
increase in height but their

width will decrease

27. The resolution of an object béing

observed using a microscope will
improve, if light of

(a)
(b)
{c) plane polarization is used

(d)

higher frequency is used

lower frequency is used

higher intensity is used

28. A very small source of light is

observed with a microscope.
Around the sharply focused image,
circular fringes are observed. These
diffraction fringes are due to

(a) Fresnel diffraction only

(b} Fraunhofer diffraction only

{c} both Fresnei and Fraunhofer
diffractions

{d) neither Fresnel nor Fraunhofer

diffraction

P-DTQ-J-QIZ/9A
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29. A quarter-wave plate is placed on a

30.

31.

shiny coin. On the top of the
quarter-wave plate, a linear
polarizer is placed. When the
polarizer is rotated with respect to
the quarter-wave plate, the coin
appears to darken and then again
becomes shiny. What is the angle
between the axis of the quarter-
wave plate and that of polarizer
when the coin appears darkest?

(a) 180°

(b) 90°

{c} 45°

{d) 0°
What is the dimension of the
quantity ‘specific rotation’?

fa) ML

(b) M-l L2

(c) M3

(d) M~L2T

A signal of 100 mW is injected into
a fiber. The outcoming signal from
the other end is of 10 mW., What is
the loss?

(@) 10 dB
(b} 20 dB
{c) 100 dB
(d) 1000 dB




26. TR A A ded T @R @ A
6 g =g <t wrdt g1 fEds fem |
frafafes # & |9-71 & 3R e

(a) ﬁaﬁqﬁmnmﬂaﬁai%m

(b) TE haw I sy w@m qm
I SIS 5g WA

(c) T tag d=8 § wz s@m 9w
3T NTE w2 wd

(d) T 3R = ° 5 s, SfE
3T er w2 s

27. gl #1 IwEm W& Wim s W

fadem &9 3= gm?

(@) R fos smaft & yom w1 3w
e S 1D

() ot =9 Mg % WEW W Iugw
form s

) =R wHow g s w oI
e -

(d) afR aftes daa ¥ wem w1 I
o =

28, YHIY % T 9gd S12 WA w gwest d

Wi frn s 21 o Srsfae sk
F IR 3R TR T M A E A
Taada Tt feass =mo 87

{a) FIA A faada & FEo
(b) T HiAEH RadT % wro

) %@ fads aw wiEw frada,
Bt % H

(d) 7 %5 BFa F wror T §

SR famda & +rm
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29. Tk IHbl 4% & W s wgufy @@

afge & d B wguty ot Wi F I
T W gaw wn ™ ¥ SE yEs w
=gufel & wiEH & W g s R,
@ frem @iy dar wda B § v fw
9A: SHEEn B S g1 9 e w=
A odw dwar 7, 99 ygEF @
IGUTY qCT IEHT & & F = R0
e

(@ 180°
) 90°
(c] 45°

(d) 0°

30. ‘faf¥re yauw guir’ ufyr A fom s 37

(a) ML
() mM12
fc M3

(d Mi2T

31. 100 mW = & Uma & wrs #®

sra-fay frm s/ 1 @ A R A
3™ aen R 10 mW &1 21 s w|
37

" (@) 10 dB

(b} 20 dB
{¢) 100 dB -

(d) 1000 dB

[P.T.O.




32. The longitudinal chromatic aberra-
tion depends on which one of the
following?

fa} Dispersive power of the lens
only

Mean focal length of the lens
only

fc) Both (a) and (b}
(d) Neither (@) nor (b)

33. What is the additional phase
difference caused, if a thin
transparent plate of thickness
8um and refractive index 14
is introduced across one of the
beams in a Youngs double-slit
experiment? {The wavelength of

light {in air) used is 4000 A]

(@}

(c)

{d) None of the above

34. What is the total angular width of the
central maximum in diffraction due
to a single slit?

(@ A/a
2sin~}(A /a)
fc) 2cos”l(A /q)

[d a/i
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35. A right circularly polarized light is
incident normally on a quarter-
wave plate. The output will be

fa) linearly polarized light

(b} right circularly polarized light
{c} left circularly polarized light
(d} unpolarized light

36. A rectangular coil is rotating in a
uniform magnetic field B. The e.m.f,
induced in the coil is maximum
when the plane of the coil
{a) is parallel to B
{b) makes an angle 30° with B

c) makes an angle 45° with B
fc) gl

{d} is perpendicular to B

37. A disc rotates at 300 r.p.m. A variable
force is applied to it and the speed
is reduced according to the law
o = -2mw revolutions per square
minute, where wis in r.p.m. What is
the expression for revolutions 6 as
a function of time ¢?

(@) 6 =150(1-e %)
(b) @ =150(1-e2)
(¢) 8=150{1+e %)

(d) 6 =150(1+e?)




32, Frafafas & ¥ fve e w agied o
forqem Py s 27

(@) e St A TR g W
;b)-mﬁmﬁmqﬁwqﬁm
(c) (a) 3 (b) A W

(@) TR (@A ()W

33. o & B-fte yon # =t ¥ @ w
frgs & 3 14 swadwE awr 8 um
A2 HI U el s e afye @
SH, @ sfife S = 27 [N
W i A (I §) 4000 A R)

{a}] 8n
(b) 11-2nm
{c) 61

(d) I § R/ i 4

34, Toa oo & o faada § ¥ shas
i T vl g w0 87

(@ Aja
(b) 2sin(A/q)

fc) 2cos™!(A/a)

d) afr
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35. 0% aoTEd gu gia yew T gl

e Afew W Afversa: smifea #1 Frfa
1 T

(a) WA yferd bt

(b) Tl ga gfaa S
(c) wadl g Yl s
(d) Tgfa TEm

36. THEAF T=EW 89 B ¥ TF AHAER

Foeeht Pl W @ B Fuseh § W
e.m.f. 3fftean g, SEfE Foe W
L

a) B BA=R
(b) BR 30° %t HIv] FATT B
(c/) BH 45° % S0 I 2

({d} B% wraq &

37. & 3% 300 r.p.m. W it &l }) @

R TF afEdTeita 9 e S & oam
WA A o = -2 YUA W@ T fmz
faw & sgar =2 8, w8l o, r.p.m. #
Bl o ¢t & o & ®9 & yolq ¢ @
o T R?

(@) 8=150(1-e2)

(b} 8 =150(1-e?%)

fc) 8=150(1+e2)

(d) 6=150(1+e?)
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38. A rigid insulated box is divided into
two parts with-a partition. One part
is occupied by 1 gm mole of ideal
gas at temperature 7, and the other
by 2 gm moles of the same ideal
gas at temperature T,. When the
partition is removed, what is the
final equilibrium temperature of
the mixture?

(a)

(b} T =0T, +Ty)/3

T=(T, +T,}/2

() T={T, +2T,)/3

(d)

Cannot be determined due to
insufficient data

39. The relation [TdS= [ pdVis valid for

(a) any process
(b} any cycle
(c) any reversible inrocess

(d] any adiabatic process .

40. Consider an ideal gas with molar
specific heat C, =3R/2. It is at
temperature T, and has a volume
Vp- If it is adiabatically compressed

to volume V, /2, then what is the
final temperature?

a) 21T,
(b} 2711,
fc) 2¥7,

@) 2Ty

where y is the
specific heats

ratio between
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41. What is the maximum amount of
work that can be done by extracting
1J of heat energy from a body
at temperature 127 °C with an
environment at temperature 27 °C ?

fa) 1/8 J
tb) 1/4 J
fc) 1/2 J
fd) 3/4 J
42. What is the change in entropy

when 100 gm of water is heated
from 27 °C to 87 °C ? [Take specific
heat of water to be constant,
4-185 J/(gm K)]

@) 25110 J/K

tb) 418-5 In(5) J/K

fc/ 418:5 In(6} J/K

(d) 4185 In{1-2) J/K

43. What is the change in entropy of one
gram mole of an ideal gas when it
expands isothermally from volume
V to volume V,?

(@) R(Vy-¥)
(b) R{V, /)
(¢t RIn(y -V;)

(dj Rln(V, /V)




38, TF g5 IWNH F4 Fl T fwew ¥ D
writ & R frn 21w s A 1
A9 W T ey W A 1 gm mole §
AW W 9 F T, AW W It e
F 2 gm moles & 99 R #1 ga1
o s 8, @) W s R v 9w
w1 87

fa) T=(;+71,)/2
(b) T=QT +T,)/3
(e T=(1}+2T,)/3

(d) frife T8 fom s wenan, w=ifs Tm
3T94f 2

39. ¥=FY [TdS = [ pdv fmas frg 3w 17
(@) = ot wEn
(b) ®% +ft =
(c) % oft Ioeavliy W
(d) FE i wE W

40. C, =3R/2 TR ¥ faftre Fen =wh
T Ay M w fa=m Al 77 7, 9
W qUT FEEH AEA U, R IR Ee
V, /2 IR 6F Terea: wdifen fomn
W B, & rfam A =, 8t

(a) 2°'T,
) 277171,
e} 277,
(d) 2T,

vt y fafte Semalt & wa ergem @
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41. 27 °C 9% &% 9@EE ¥ 127 °C % ™

X frefl fivg @ 1 J I o= = fsdm
Tt fopa sAftreran s famar s o 27

(@ 1/8J
() 1/4J
fc) 1/2J

{d) 3/4J

42, §& 100 gm 9 = 27 °C § 87 °C T

T R S g, @ uegrdt § afgda
R 8?7 [wrf R Rfte s fEg,
4185 J/(gm K} W9 iifsng

{a) 25110 J/K
(b} 4185 In(5) J/K
{c) 4185 In{6) J/K

{d) 4185 In{1-2) J/K

43. 59 1 gm mole e W @ Y &

A V, T THAMIEG: TER Ft g, @
Tt 3 afiada = 7

(@) R(V; -V)

(b) R(V; /)

() RInfy -V,)

(dj RIn{V, /V)

[P.T.O.




45. The

44, A blackbody with surface area A

and temperature 127 °C emits an
amount of radiation E J/s. What is
the radiation emitted by another
blackbody with surface area 24 and
temperature 327 °C ?

fa) 10-12SE
(b) 3E
{¢) 4-SE
(d} 6-75E
radiation emitted per unit

wavelength per unit time by a
blackbody at temperature T has
maximum at wavelength A. What is
the wavelength at which the
radiation emitted per unit wave-
length per unit time by this black-
body at temperature 2T is
maximum?

{a)
{b)
(c)
fd)

21
4x

A/2
AJ4

46. The root-mean-square velocity of one

molecule at 300 K is four times that
of another molecule. If the first
“ molecule is hydrogen, then which
one of the following may be the
other molecule?

(&)
(b)
(¢} Oxygen
(d)

Helium

Boron

Carbon dioxide

P-DTQ-J-QIZ/9A
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47.

48,

V—>

Consider the figure given above.
When a system is taken from
state A to state B along the path
ACB, 80 J of heat flows into the
system and the system does 30 J of
wotk. How much heat would flow
into the system if the system is
taken from state A to state B along
the path ADB and the system does
10 J of work?

(a) 30 J

(b) 40 J

fc) 50J

(d) 60 J

What is the approximate root-
mean speed of fine smoke particle
of mass 10717 kg at 27 °C?

[k =1-38x10723 J/K]
(@) 2.0x1072 m/s
(b) 2.7x1072 m/s
() 3.5x1072 m/s

(d) 4-4x1072 m/s




44, A THT &% H TH FOER 127 °C [

W E J/s "en & Al scafdla st

¥ 24 7 Sw A T @A FOTH
327 °C wu W fean Rl scfsa
Tl 87

{a) 10-125E
(b) 3E
(c) 4 -SE

(d) 6-75E

45. Tmmwﬁmmﬂﬁauﬁ%@

el wfy o wm fafem aosd
T fierem 31 2T amM W 36 FHwem g
Ieaila sl 3R atee Wiy s v
Tarferror fbe @i Wt arftrrem &7

{a) 2i
(b) 4r
fcj AJ/2

(d) A/4

46. 300 K R G&F 31 F F-TA-TA 1 T

TR A F F-MA-gA AT H IR A
?1 =t e a7y ETEgeW R, @ g A
fr=fefaa 3 @ s9-w1 &7

(a) Eiferm

(b) T

fcj ATFARR

(d) =T eRgstiangs
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47.

V—>

I A W e w fa=m fiw 59
T W A A ACB ¥ % IgRW
I B AF o WA e g, af w H
80 J ™1 I ¥AIE TId1 ¢ a1 @3 30 J
% w81 afS 73 ) 3= A 4 ADB
Ty F R FTT B Aw A G IH,
@ ¥ fraft o & yamE g, sai®
a1 10 J wH ar 87

(@ 30J
(b) 40 J
¢ 50J

(d} 60 J

48. 1077 kg TEWA & G HU HU W

27 °C W HiAHZ WreA-qA =T T RY
[k=1-38x10"23 J/K]

fa) 2.0%x1072 m/s
() 2-7x1072 m/s
¢/ 3-5x1072 m/s

{d) 4.4x1072 m/s

[P.T.O.



49. In a gas consisting of n molecules,
what is the number of molecular
collisions occurring per second?

faj np (b} np/2

(d} nin-1p/2

where p is the collision rate

{¢) 2np

850. The Maxwell
relation

thermodynamical

), -(3)

av)y oty

can be derived from which one of
the following relations?

{aj dU=dQ- pdV
(b) dH=dU + pdV + Vdp
fc} dF =dU-TdS-8dT

(d) dG=dH-TdS~SdT

51. What is the kinetic energy of a
molecule of a diatomic gas at STP ?

(b) kT
(d) SkT /2

(al kT /2
{c) 3kT /2
52. A Carnot engine working between
300 K and 600 K has a work output
of 800J per cycle. What is the
amount of heat energy supplied to

the engine from the source in each
cycle?

fa) 800 J
{(b) 1600 J
(¢ 3200J
(d) 6400 J

P~-DTQ-J-QIZ/9A

53. A positron is projected into a uniform
magnetic field with its velocity
vector making an angle of 79° with
the field. What is the trajectory of
the positron?

fa) Circle
{b) Parabola
{c) Straight line
(d) Helix

54. Three identical charges each of
magnitude g are placed at the
corners of an equilateral triangle of

side a. What is the magnitude of
force on each charge?

(@) F=gq°/Aneqa?)
(b) F=+3g> /{aneya?)
() F=gq? [R2neya?)

(d) F=+3g? /(8neya?)
55. Consider a spherically symmetric
charge distribution with density

p(r) = py for r < Rwhere Pg is constant
= 0 forrzR

What is the magnitude of the
electric field at r=R/2?

{a) poR/(6¢q)
(b} poR/(3ep)
(c) po /BnegR)

(d) oo /ameyR?)




49. w& T #, e n o 3, Wiy v uita

370 Hugl Y T @ §?
(@) np (b} np/2
(c) 2np {d) nin-1p/2

el pETz W R

50. Fafafga & @ F¥9-4 @ =y @
Aead SHTHHIE Ty

5, -2
av)y \aT)y
=Jeqa T3 < gepan 7
o) dU=dQ- pdV
(b) dH =dU+ pdV+ Vdp

) dF=dU-TdS-SdT
(d) dG=dH-TdS-SdT

51. STP R & feutams AW & 1] it nfasr

Sl 4 27
(a) kT /2 (b} kT
c) 3kT /2 (d) SkT /2

52. 300 K @ 600 K % A& Hvia T
FE T FH TAF 9% H HE IR
800 J B Y% W% # Hid A ™ R
grTiE e &1 et | @ 27

{a) 800 J
(b) 1600 J
{c) 3200 J
{d) 6400 J
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53. THAHH THET &1 F uw e, S
J-glew &3 | 79° ®H U T W 2,
mafte fem T ) O W vew-uy

w1 37
fa} I
(b) TAH
(c) | @
(d) Fosfert

54. g ufta ¥ i qUH HEY o Y 9 T
g e & A @ R ) aew
CICHIIEE IR e B2 1

(@) F=q?/@Anega?)
(b) F=3q% /(éneya?)
(c) F=q?/@nega?)

(d) F=+3q? /(8nega?)

55. TF Tica: @HiNG AW faaw W feER
Fifve, R o=

p(N=pg, r< R foU, & p, 3=}
=0, r2RrR& W

r=R/2 W fag[ &3 F1 qiwmor w0 27
(a) poR/{6gp)

fb) poR/(3ep)

(c) po/dnegR

(d) pg /lémeqR?)

[P.T. O.



56. A sphere of radius R is made up
of uniformly distributed positive
charge. At a distance r from the
centre inside the sphere, the
electric field is proportional to
which one of the following?

(@) r=2
(b) r71

fc) r

(d} The electric field does not
depend on r

57. What is the electric flux through
each of the faces of a cube of side
1 m, if a charge g coulomb is placed
at the point of intersection of its
diagonals?

(@) q/eg
b} 6gq/€
(c} q/(6gq)

(d) q/(3eo}

58. A piece of dielectric of thickness
slightly less than the separation
between the plates of a charged and
isolated parallel-plate condenser is
inserted partly between the plates.

Consider the following statements ;

1. The energy stored in the
condenser decreases.

2. The free charge density on the
condenser plates decreases.

P-DTQ-J-QIZ/9A 20

Which of the statements given
above is/are correct?

fal 1 only
(b 2 only
(¢) Both 1 and 2

(d) Neither 1 nor 2

59. A capacitor consists of two parallel

plates each of area A and separated
by a distance d. If it is connected by
a battery of voltage V, what is the
final charge stored on each plate?
(@) (eqA/d)V

(b} [eqA/RAV

fc) (RegA/dyV

(d) (deqA/d)V

60. Copper and iron wires of same length

and diameter are in series and
connected across a battery. The
resistivity of copper is about one-
sixth of that of iron. If E, and E,
are the electric fields in the copper
and iron wires respectively, then
which one of the following is
correct?

(@) E, <E,
{c/ E|{>E,

{d} E,=E, =0, because electric
field cannot exist in metals




56. THEHMHA: faaid u-meas 39 +1 & R
B =1 Men =0 3o ¥ N F =
3 ¥ r gt W R @3 frafafes § 9
fm w F awrgEh 87

(@ r2
) r1
fc} r
(d) Torga & r ® ok 7 e &

§7. AR 1 m Y& I ¥ A IuF T &
Tireded fog W & RW g 7AW @
B, A W F TS T 4 R e
e 87

(@) gfeg
(b) 6q/fcg
{c) q/(6ey)

(@) q/(3eq)

58. % afym ww fawfa waww ot
wurie &t ofgeestt & @ F swwa Q
| ™ e = ™ wWaTg w1 gwe
ufgmratt & €= 4 styra: Pfye B s
g

TSIV SRR g v —
1. wwife o wiea e g2 @ 2

2. GuiEa ufgwisii W O Ry o
TR ST §)
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7w worl § @ FA-ur/q wd 287
{a) I 1

(b) *aa 2

fc) 13 23Mt

d A1 aH2

59. w gulx @ WAWR uigwet q w0 g,

o @ ves w1 dEwa A R T RS
¥ A gl d 31 af gufa W v Gieem
H b & v = Ra 9@, @ &=
TfdE @ a1t dim smaw w0 27

(@ (eqA/dV
(b) [egA/RADV
() RegA/dA)V

(d) (deqA/d)V

60. THH TS N =@ & aW 3K |ig % an

% ¥2h & it § vrafie 6 E ) am
£ yiuwa de B sfRdvsa =1 3
fewm 81 3vr T 3R wiw & At # Ry
&4 o E, ¥R E, Mfew § @
Frafafa & @ ¥99-m o g8t 27

fa) E, <E,
fcj E,>E,

(d) E,=E, =0, ¥ifF ugait # fgq
&= fem @ aa

[P.T.O.




61.

The variation of magnetization with
temperature (7) of a magnetic
material is shown in the figure.
As the temperature increases, the
magnetization drops down to zero
at Curie temperature 8. Above Curie
temperature, 1/ (where ¥ is the
susceptibility) increases linearly
with temperature. What would be
the nature of magnetic material?

{a) Ferromagnetism
(b} Paramagnetism
(c} Ferrimagnetism

(d} Antiferromagnetism

62. For engineering applications (electric

motors, loudspeakers, etc), the
magnetic materials with high
coercivity, high remanence and
large hysteresis loss are desirable.
These materials are categorized as

{a) hard magnetic materials
(b) soft magnetic materials
{c) normal magnetic materials

fd) None of the above

P-DTQ-~J-QIZ/9A
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63. A resistor has stripes that read
greemn, blue, brown angl silver. What
iIs its npminal resistance and
tolerance? ' ‘

(a] 56 Qt 5%

(b} 560 Q+10%
) 560Q+5%
(d} 5600 Q +10%

64. If a short magnet is moved along the
axis of a coil with constant velocity,
the variation of induced e.m.f, (E}
with time (f) is best represented as
which one of the following?

!

@ E

(b} T | /\

[
o
t—>
1
@ =
t—>




61.

I ;
r
4
L
% ¢
f
/
4

+

0 8 T—

et i wgrd & e @ A ()
¥ g frow Rm 7 =miwm w3
- W qE@ 2, @ FqhH a6 W
FaF [F T T ¥ w1 a@ F FW
1/ (W&l y rehia wgfd 2) am & @igd
W THHEd: wgdl ol gEdm gerd 6
SFT T ER?

(a) Tie-gred
(b) -
(c) T TR-grTe
(d) SRmite-grhe

62. TSRl srgwEmt (RrE A, aeeefew

k) ¥ fomw = fufem, ==
JaFEENy @ geq Iew wgE 9
gah werd TiedE €1 39 gt @
wq ¥ Fiffera foman man 27
(@) BT FrFE g
(b} UG TR Qe
(c) | TEE gerd

(d} IFw A & = T
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63. w Nfww w &, ficht, g w =@
ufsaf uida &1 smr afiifea wfedy wd
T 41 /7

fa) 569+ 5%
(b) 560 Qt 10%
(c) S60Q+ 5%
(d) 5600Q+10%

64. UH WY T H THANE AT B T Heeh
% & % YRR e e s 2, @
e Rgaaes 7@ (£) & w54 () & @™

Toero =1 fAefafae % @ - @€y
e gm?

!

t—>

(b) 1 /\
J =

& —>

c)

t—>

(d)

£ —>

[P.T.O.









































































