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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 = Xy
What is the work done in the
process?

(a) c.x12
{b} cx12 /2
{c) cxl3 /3

{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,

P-DTQ-J-QIZ/9A

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?
@) Ejfc

(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
() 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?

(a) hh’ {b) 9hh’

(c) 16hR’ {d) 2Shh’

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




g

FREE Education

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
wwaAr B r Y swenett d afeEme =t
W B WOH IWE (5EHE m; W) @
aiEEHul e TR IR & AT wE
= gA B Fefafas & @ w9-wr o
weey wE R?
(@) 4M;=M,
() M, =2M,
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3

4. 3yRa ww Edl o= & oW

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

(b) TR Aot &

(¢ Wa=a:

(d) SETaER ¥ Q

5. T G S T E | 6w i

T 1 RY
@) Efc
b} E/c?
(c) WA

(d) ¥

6. TF FU A & g=R AR 1 q qw

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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Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi
FREE Education

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?

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

fa) 157 s is the beat frequency?
(b) 2s (a) 2 (b) 4
(€ 314 s () 6 (@ 8
13. Consider a satellite going around the
({d Ss

earth in a circular orbit at a height
of 2R from the surface of the earth,

9. A body of mass 2m is split into two where R is the radius of the earth.

equal parts by an internal explosion What is the speed of the satellite?
which generates a kinetic energy E. 1/2

If, after the explosion, the parts (@) gR/3 (b) (gR/3)
move in the same line as before, c) (gR/2? {d) gR/2
then what is their relative speed? ,

(a) JE7m (b) 2E[m 14.
() JAE/m (d} 0O

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?

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?

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

11. A body of mass m is released from a

) 2 | 2gh
height equal to the radius R of the (a) s, = 3
earth, What will be the velocity of S2 75
the body when it strikes the surface (b) s, m
of the earth?

(c] (sz —s ]2gh
(@) JoR (b) 2R | 3Gk
{dl 515,

(c) 2JgR (d) JaR]2 s -sf

P-DTQ-J-QIZ/9A 4
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8. Uah & §{ 3(ad 7fa = @ 2 gl feeedt
8 W @t x = 3cos 2t +4 sin 2t
2, 0 T N SRS T _Y

(@) 1-57s
(b) 2s
fc) 314 s
@ 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) 0O

10. T fivg o srfa = @ 2 oe 9t St
e % 1 & qun qdl aeer-Tene p Ry e
% gfew 2 A o five w1 =W T
27
{a) pgcos@
{b) ungsin®
fc) glcosB —psin)

(d) g(sin®-pcosd)

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

{ ZHq gy fQue =7 911 = gne
(a) JgR (b) 29R
(c) 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
sl 31 fre=t Y amgfa 4 R @l wd
U T i w=TE Wl G W R s,
ar fe=t i g = 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

i, sEf R gt A B 21 3oms it
316t 71 87
@) gR/3 (b} (gR/H*

e} (grR/2Y?

(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

2ah
(@) sif e
Sy~ 8

() syy2gh
(c) (sp —s)y2gh
2gh

2
Sy~ 5

(d] 8,54

[P.T.O.
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15. A clock is moving with a constant 17. An object of small size and mass m

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—””)

P-DTQ-J-QIZ/9A

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) xqolk /(B3myH?

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
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15, Sedg Ay B9 F & 9NE x-39 + 17. m TE9E qY91 B¢ FR F TF g 0=

kY wh udl v=c/2 % R I | 7fa
@ 2, I ¢ TEW F A B qolEg
& IR FR T GE W ¢ = 0 A 2
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 GEil
o @ frdlt ww i st @ 27

o\L/2
(a) c[l - 4}%]
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k 99 fRrs gl fén & & R W
Tom § A el oTEdt e W@ R
TR e ffa @ sl sfteaw
e x, B, A Tgaa g & xo/2
#t Zh W wh ITa T T

(@) xol3k /@m)}/?
(b) xglk fm]'/2
(c) xplk /(2m))}/2

(d) xglk /(3m))H?

18. Frfafaa witew srgrey aom =t Fekm

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

foofofes & @ sR-w = A
YATONE x AT YA y &l @ 45°
F0 g ARt R # W 9l

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 |

T Ten o F i FRen s R
T2 e @, YRS T s AT 6,

@ Afxm I TF g F forg A
W R R?

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

© 4pr?/3n  (d) pr?/m

[P.T. O.
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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*
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20. Vel e ¥ F & [ o f

fome B x-379 | 45° & FU W FH
BHaMWMFFIEng x-Rmdova @
el %9 F° & Sf&a @ o3 H =
R 87

2\1/2
fa) 1[1-”—2J

C

(b)

21, TF 3991 o9 T A W fAn o= fag
1 arafasw wfafea =ama ) oft &w &
Sl 38 W W w1 W/ I R s
8, M wfaters § w0 ufdm Sm?

@) wefem = ov RBenfe @
i

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

c) Rl vl stg w e &
EIou]

(d) wfafers faewfie w& @

P-DTQ-J-QIZ/9A

22. TF FH0 # wEads WEdas @ IgE

foran <trem 27

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

(b) % Tl fager qola: <7 & @&
(c) i sfargwa Tofa: T 7%

(d) wfs fream qoia: | B w6

23. T forg wow Aa @ L g W fonelt forg 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 ¥ fog P w e
w1 87

(o} 41 (b) 2I

c) 1/2 (d) 1/4

24. UH WEHeHR SATTHUET § W MR

&t Wi it ¥ wyw e R fa
e F FUE THINE W i 9ga
vaelt gt 0 safaeRETd 6w gen §
fifre e s %) 3B &7 = feeht S
LER T i

fa) 10 (b) 20

(c] 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™%
[P.T.O.
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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) higher frequency is used
(b) lower frequency is used
{c) plane polarization is used

(d) 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

29. A quarter-wave plate is placed on a
shiny coin. On the top of the

30.

31.

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°
cj 45°
(d) ©0°

What is the dimension of the
quantity ‘specific rotation’?

fa) ML

(b) M—-1L2
¢/ 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
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26. qUMA A A e T wa gw s

£ = e &t widt &1 faady R §
Frafefaa # @ *9-w1 = ot gme

(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) q&1 38 F=r § T s, Af
3T g g2 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) ol afte dga % v &1 3
T =

28, YHIY % T 9gd SI WA b gawest d

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

{a) FIA A faada & FEo
(b) FTA FiAETH f&ed= & Frm

) %@ 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
% s gaw wn ™ ¥ 59 yaw 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°

(@ 0o°

30. ‘faf¥re yauw guir’ ufyr < fom war 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
{c) 100 dB -

{d) 1000 dB

[P.T.O.
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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
difference

additional phase
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

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
{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?)

P-DTQ-J-QIZ/9A 12
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32, Frafafas & ¥ fve e w agied o
forqem Py s 27

(a) %ﬁaénﬁqﬁémmm
(b) FTA TR f T W hH W
{c) (a) 3 (b) AT

(@) 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 o & o faady § ¥ shas
it T vl g w0 87

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

fc) 2cos™!(A/a)

d) afr

P-DTQ-J-QIZ/9A

35. 0% aoTEd gu gia yew T gl

Tt ufzem W atfrersa: smafea &1 frfa
-1 B? '

(@) TTaS yied wwm

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

36. THEAF T=EW 89 B ¥ TF AHAER

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

a) B uA=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?)

[PA TO 00
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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=QT +T,)}/3

T=(T; + Ty} /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

P-DTQ-J-QIZ/9A
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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)
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38, TF g5 IWNH F4 Fl T fwew ¥ D
writ # R e mn 1w wm # 1
A9 W T ey W A 1 gm mole §
AW W 9 F T, AW W It e

fm s 8, @) Wyw = wfJm 9o 9
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 % fafte Fen =wh
T Ay M w fa=m Al 77 7, 9m
W qUT FEEH AEA U, R IR Ee
V, /2 IR 6F Tera: wdifeq fomn
W B, & rfam A -, 8t

(a) 2°'T,
) 277171,
e} 277,
(d) 2T,

vt y fafte Semalt & wa ergem @

P-DTQ-J-QIZ/9A

F 2 gm moles ¥| 59 fawew # g

41, 27 °C 9% % 9@E@ ¥ 127 °C % d9
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

™™ R S g, @ uegrdt § afgda
e 8?7 [wh 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.
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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 ?

(@) 10-125E
(b} 3E
) 4-SE
(d} 6-75E

45. The 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?

fa) 2
{b) 4r
(c) A/2
fdj A/4

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?

{a} Helium

{b) Boron

¢/ Oxygen

{d] Carbon dioxide

P-DTQ-J-QIZ/9A

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]
(aj 2.0x1072 m/s
(b) 2.7x1072 m/s

() 3.5x10™2 m/s

(d) 4-4x1072 m/s
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44, A THT &% H TH FOER 127 °C [ 47.
W E J/s "en & Al scafdla st B C
21 24 g e B @ TEd FE p]
327 °C w4 W faen fafm swfsa A D
?R?ﬁ%? V—>
fa) 10-125E
W 3 W w fEr v s9
(b) 3E W Een A ¥ ACB T ¥ agRum
(c) 4 5E Wsﬁéwwé,ﬁtmﬁ
80 J T <t YGTE BT & 4«1 &5 30 J
(d) 6-75E T e &1 e 93 ) S A Q ADB

Ty F R FTE B AE A G IH,

. @ 7§ frafl Fo =1 waE B, wEie
45. T A W & W g Scafta wfa s AT 10 J w7 w87
aoeed wly g v fafewr aoRe A
T fierem 31 2T amM W 36 FHwem g

: 30 J
Il wfd 3R atesd wia gohrs wmg &
Tarfero fare wneed U stfream 27 b 40 J
{a) 2i
¢ 50 J
(b) 4x
© A/2 (d) 60 J
(d) A/4
48. 1077 kg TEWA & G HU HU W
46. 300 K W & 37 & F-0eA-Tdd I 0 27 °C W "iA® wea-yd I FRY
TR Y F T-MeA-gd AT F AR [k =1-38x10"23 J/K]
B1 Al wEen a1y TEGEE 8, A T I
o 3 & - 37 fa 2.0x1072 m/s
(a) Eftm
() 2-7x1072 m/s
() =
(c) STFASH ¢/ 3-5x1072 m/s
(d) wE SgelieaEs (d) 4.4x1072 m/s
P-DTQ-J-QIZ/9A 17 | [P.T.O.
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49. In a gas consisting of n molecules,
what is the number of molecular
collisions occurring per second?

(b) np/2
(d} nin-)p/2

where p is the collision rate

fa) np

{¢) 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?)
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49. w& T #, e n o 3, Wiy v uita
370 Hugl Y T @ §?
(a) np (b} np/2
c) 2np fd) nin-lp/2
5§ pUME W R

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

5o, ~(55),

oA o s Tkt 37

53. THAHH THET &1 F uw e, S
FJ-wiew &3 ¥ 79° F B T W 2,
mafte fem T ) O W vew-uy
7 37 '
fa} <d
(b) TETH
(c) | @

(d) Fustt

54. g ufw@m % 7 T FEW o Y T @

g e & A @ R | aEw
AW T %7 giEm w1 2?

{a)
(b)
fc)
(d)

dU =dQ- pdV

dH =dU+ pdV+ Vdp
dF =dU -TdS-SdT
dG=dH-TdS-SdT

(@)

(b)

{c)

F= q2 /(41reoa2)
F =3q?% /(4neya?)

F=q° /2nega?)

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

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)
{b)
{c)
{d)

800 J

1600 J
3200 J
6400 J

P-DTQ-J-QIZ/9A
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(d) F=+3q? /(8nega?)

55. TF Tica: @HiNG AW faaw W feER

hifs, e e
p(N=pg, r< R foU, & p, 3=}
=0, r2R&fm

r=R/2 W fagd &= =+ afoqmor Fn 27
(a) poR/{6gp)
b} poR/(3eq)
(c) po/@megR

(d) pg /lémeqR?)

[P.T. O.
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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
¢) 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
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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/RAIV

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
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56. THEHMHA: faaid u-meas 39 +1 & R
B & Men 0 30§ NS F s
3 ¥ r gt W R @3 frafafes § 9
fm w F awrgEh 87

(@) r2
o)
) r
(d) Torp &7 r @ Polt o wean 2

§7. AR 1 m Y& I ¥ A IuF T &
whider g W & W g Fei® @i
|, @ T F TE Bos 8 fagq et
e 87

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

(@) q/(3eq)

58. U&% @A qw facfa waw=w R
quri &t et % v ¥ sraua @
g # el 1 ™ waga w1 gwer
ufgmratt & €= 4 styra: Pfye B s
gl

TSIV SRR g v —
1. uuifE § afa o=t g2 o )

2. GuiEa ufgwisii W O Ry o
R e

P-DTQ-J-QIZ/9A

7w worl § @ FA-ur/q wd 287
fa} ¥« 1

(b) *aa 2

fc) 132N

(d} A 1A 2

59. % Huiid & @At yfgewed ¥ = 2,

o @ ves w1 dEwa A R T RS
¥ A gl d B af gufa W v Sieem
H b & v = Ra 9@, @ &=
fzem w aif=w dfua smaw w0 &7

(@) (eoA/d)V
(B) [eoA /RA)V
(€ ReoA/dV

(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
g4 Fu: E; ¥R E, ufém €, @
Frafafa & @ ¥99-m o g8t 27

{a) E, <E,
(b) E,=E;#0
fcj E,>E,

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

[P.T.O.
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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—>
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61.

I ;
'3

]
L
x4
’
¢
4

+

0 8 T

et bl ward & e 1 A (1)
% o fyow R d swiw omn 2
- W qE@ 2, @ FqhH a6 W
FaFA I B a1 3 T qaw F FW
1/ (W&l  Frehi w3t 8) @ & =g
W THHEd: wgdl ol gEdm gerd 6
SFT T ER?

(a) WE-Frrhe
(b) -
(c) T TR-grTe
(d) SRmite-grhe

62. TRl srgwEmt (RrE A, aeeefew

k) ¥ fomw = fufem, ==
JaFEENy @ geq (T wE 9
g ged Tisdg €1 T gerdl = R
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 =@
ufzaf ufdm &) s afifie iy o
T = RY

fa) 56 Q*5%
(b) 560 Q+ 10%
fc) 5600+ 5%
(d) S600Q +10%

64. UH WY T H THANE AT B T Heeh
% & % YRR e e s 2, @
e RegaTes 961 (B) & W () & @™

Toero =1 fefafae % @ - a9€iy
e gm?

f

t—>

(b) 1 /\
J =

& —>

c)

t—>

(d)

£ —>

[P.T.O.
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66. A rectangular frame of wire is moving

A Dbattery is connected between
points P and Q such that a current 7
flows from P to Q. From point A to
point C, the current flows through
two circular arcs ABC and ADC as
shown in the figure above. The arc
ADC makes an angle 90° at the
centre. The entire circle is made up
of the same wire. What is the
magnetic induction at the centre of
the circle of radius r?

fa) pol/2r)
(b} wuo!l/(ar)
¢} 3ugl/(87)

{d) 0

with constant velocity in a non-
uniform magnetic field which is

perpendicular to the plane of the
frame.

Consider the following statements :

1. The role of the sides of the
frame, parallel to the direction
of velocity, is only to provide a
closed path.

2. Joule heating takes place in
the frame.

P-DTQ-J-QIZ/9A
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67. Which one of the

Which of the statements given
above is/are correct?

{fa} 1 only
(b} 2 only
(c/ Both 1 and 2

(d) Neither 1 nor 2

following
statements is not correct?

In an LCR circuit at resonance

{¢) the impedance is
resistive

purely

{b) the current is maximum and in
phase with the applied voltage

{c) quality factor of the circuit is
maximum

{d) voltage across the inductance
is equal to voltage across the
capacitance but out of phase

68. In a series LCR circuit, the resonant

frequency is 1000 Hz. The half-
power points are obtained at
frequencies 950 Hz and 1050 Hz.
What are the quality factor
and bandwidth of the circuit
respectively?

{a} 100, 100 Hz
(b) 10, 100 Hz
(c) 10, 10 Hz

(d) 100, 10 Hz
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66. AN F U JFHA FH THEAH AT A T

T A2l 1 < fagadt pofR Q% Hiw sw
W g I 2, qk P R Q H A
Ui I yaTied 8 ok | fag AR forg o
U ¥ getd w9 ABC W8 ADC @ Bt
vaified A R, S fF Fw R & R
T B AW ADC HFE W 90° H HW
AT B | FOYO g9 O ¥ AR @ SR T
21 r fow a9 g9 F g & grahra Y
w7

(@) wol/(2r)
(b) pol/tar}
{c) 3nol/(80

[d) 0

¥ s g & # afew R, St
¥ % T & wEaq 8l
Freaferfian woRt W RreEm #if

1. & f o % gu=R B A et
# e ok @R v 9
F R

2. HH A & A9 grar 2

P-DTO-J-QIZ/9A

e weEl o @ FA-A/8 wé 3/87
(@) ¥ 1

(b) @2

(c) 1 3 2 3H

(d Td1dRad2

67. Ffafaa wul # ¥ F9-w1 = udt

&7
3R i feufer & w% LCR qitay |
(aj SioETHT Pea: TR @

(b) WO Aferhaw T IGE Ao H
N 8

{c) ARG T T FRH MR B

(d) Y W Heean, uiar W dieed &
TR, g FaETE 2

68. T Aoft LCR whww # s smEfw

1000 Hz %! ard-wife firg 950 Hz @&
1050 Hz JERE | 1 94 §) ahow
H AT HRE TH S5 H g wEn
EoIl £

(aj 100, 100 Hz
(b} 10, 100 Hz
(c) 10, 10 Hz

(dj 100, 10 Hz

[P.T.O.
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69. There is a phase change of 180°
when an electromagnetic wave is

(@) reflected from a denser
medium ‘

(b} reflected from a rarer medium

fc) transmitted to a denser
medium

(d} transmitted to a rarer medium

70. iIn a Van de Graaff accelerator,
charge is always transferred from
the inner shell of radius r to the
outer shell of radius R(r << R). The
charge is transferred, because

{a) irrespective of potentials, the
charge is always transferred
whenever two metallic bodies
make electric contact

(b} irrespective of the quantity of
charge on the outer shell, the
potential . of the inner shell is
higher than that of the outer
shell

(c) the outer shell has larger
charge-holding capacity
(capacitance)

(d) surface charge density is
higher on the inner shell

P-DTQ-J-QIZ/9A

71. Consider the following statements in
respect of a cyclotron :

1. In a 50 MeV proton cyclotron
with uniformm magnetic field,
the cyclotron frequency at
10 MeV energy is equal to the
cyclotron frequency of the
same proton at 50 MeV energy.

2. Relativistically moving particle
has higher mass than its rest
mass.

Which of the statements given
above is/are correct?

faj 1 only
(b} 2 only
fc} Both 1 and 2

(d) Neither 1 nor 2

72. Two particles with charges g, and g,

{both positive) are initially at rest
at a distance d at t=0 and are
released. What is their total kinetic
energy when they are at a distance
3d (taking only coulombic forces
into account)?

(@) qq, /(12ne,d)

(b)  @q; /(6neyd)

(c] Q199 /(47[30‘1)

(d) qay /(3neqyd)
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69. fagagrFia T # 180° F1 Fenl TR

71. AR ¥ gEfya fafafaa @t w

a9 g 8

fa) S& qE NUHT HEA W R
wrafda 2 &

(b) & 98 MwFd frwm wom R
qUEtda gl &

(c) T 98 JTHA T WEAH F WU

Bt 8

(d) 9 Tg AAHHRA O qrem § O
qelt &

70. A9 & Uk A #, QY TN B=wW s

T Mficdt 9 ¥ B0 R(r << R) @
FEQ B A WE WEE g 8
TN R WIHIRG B 2, Fih

(@ fova =g 3o+t 9, 59 @ uig-Ti=
firggq wod w3 §, @ gAen smAW
&1 TR BT &

(b) =l wwm W mEw R sf @,
e Fiw w1 o, T B W S
fva Qi e dar @

c) <&l wr H AW wien NERFA
it Bl @

(d) el N W Y8 W U
eTRd i gen ¥

P-DTQ-J-QIZ/9A

ﬁlﬁ'l’(flﬁ“lﬁ:

1. THEHH PEHE &9 % 50 MeV
T AR H 10 MeV Hat
W argly, I W fi 50 Mev
Sl A & SUe gl R

2. Imifdwa: TfME w0 W e
o forae s § ot 2 2

Iugw el B @ wE-w/A wd §/87
(a) oae 1

(b) HEHA 2

fc) 13 2eH

(d @ 1MmAE2

72. q, 3R g, (AT HARHF) JEAW F A F

TAWA: ¢t = 0 W gl d W foum foufa 4 2
3 3R BR wW ) SW FF A= A g
3d Bft, aa = wepl s e
ft? (frd gmim o= @ o Hivw)

fa) ayg, /(12neqd)
(b} a1q, /(6meyd)
¢} Gq, [(@neqd)

{a) q,449 /(37‘50‘1’

{P.T.O.
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73. A positronium atom is made up of 76. X-rays of wavelength A are incident

‘ one electron and one positron. on a crystal and the second-order
What is the ground-state energy of reflection from the crystal is

positronium atom? observed at an angle 45°. What is

the lattice constant of the crystal?

{a) -6-8 eV
(@ A (b) 2\
(b) 6-8 eV _
(c) /2 (d) 2\
fc) ~13-6 eV '
77. Consider the following statements in
(d] 13-6eV respect of Moseley law of X-ray
spectra :

74. Projection of angular momentum of 1. Plot of square root of the
a 2p electron on the zaxis has frequency of K, line and
values : atomic number is a straight

line.
(aj ~2h/(@2m), 0, ~J2h /(2n) 2. Plot of square root of the

frequency of L, line and atomic

(b} h/(2m), O, h/(2R) number is a straight line.

(c) h/@2m), O, -h /{2w) Which of the statements given
above is/are correct?
(dj h 0, -h

fa) 1 only

7S. Consider the following statements in
respect of Zeeman effect :

(b} 2 only

() Both 1 and 2
1. Atoms are placed in weak

electric field. {d) Neither 1 nor 2

2. Atoms are placed in weak

magnetic field. 78. Which one of the following is correct

in respect of an electron and a

Which of the statements given
above is/are correct?

fa) 1 only
b} 2 only
() Both 1 and 2

(d) Neither 1 nor 2

P-DTQ-J-QIZ/9A
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proton having same de Broglie
wavelength of 2 A?

{a} Both have same kinetic energy

(b} The kinetic energy of proton is
more than that of electron

(¢) Both have same velocity

(d}) Both have same momentum
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73. Th WNZIAEA U0 O FEEE O T
gt ® & g g &1 aififem
Ty it e ot et @ §7
(a) -6-8 eV
(b) 6-8eV

fc} -13-6eV

{d) 13-6 eV

74. 2-38 W 2p AR F VG F9T & 89
A T 87

{a) 2h/(2m), 0, —2h /(2n)
(b} h/@2m), O, h/@2n}
{c} h/(@2n), O, -h /{2m)

(d) h, 0, —h

75. A uvE & gy 1§ Aefifae s w
ﬁqﬂiﬁﬁﬁ:

1. oY gee gy d 3w W #

2. ;mmgéaméiﬁr@aﬁ
|

I oAl § ¥ F-ar/A wd B/
a) FaS 1
(b} *aE 2
fc} 13w 2ZM

(d) Ta13MMAE 2

P-DTQ-J-QIZ/9A

76. A quee f X-frd uw e o st
2 € 3t fea @ 45° =in w fgdm-
%A wads Y B 2| e & e

Rl @« 27
@ A (b) 2\
) r/V2 (d) 2x

77. X-Fror Aem @ gmidm o g %
i % Frefafaa Fl w faar fifs -

1. K, dEA f Jgfv = aiqw
WY FE H wdfe el Y aef
i

L, T H mEfy =1 Tigg w
;mgmwwztﬁm%@ﬁ?ﬁ
IS FE | PE-T1/8 w787
{a) -FFA 1

(b) e 2

(c) 1 32Tt

(d @12

78. 2 A & uyA & Fie! T § e[ W
WHFMA affa i -
et 87

faj <1 few T guE R

) WA fow It W H e
¥ ] orfrs 2

(c) <&t F AT T &
(d) <t % ganm g9 &

29 [P.T.O.
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79. A particle of energy E is incident

from the left on a potential step
of height V at x = 0. If E « Vg, what
is the wave function in the
region x> 07?

{a) Cexp(-int+ kx)
(b) Cexpl(~int + ikx)
{c] Cexplint - tkx)

(d) Cexpl-iwt— kx)

80. Approximately how many half-life

periods must elapse, if the activity
of a radioactive isotope sample is to
be reduced to 0-004 of the original
value?

(@) 3
(b) 5
c) 8
(d) 60

81. Consider the following in respect of

baryons :
1. They interact strongly.
They interact weakly.

They possess integral spin.

nal R

They  possess
spin.

half-integral

P-DTQ-J-QIZ/9A
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Which of the above are correct?

(@) 1 and 3
(b) 1 and 4
() 2 and 3
(d) 2 and 4

82. When a neutron is converted into a

proton
fa) only an electron is produced

{b) one electron and a neutrino are
produced

(c) one electron and an anti-
neutrino are produced

{d} one electron and a photon are
produced

83. In a photoelectric effect experiment,

the maximum energy of the
emitted electrons is 1eV for
incoming radiation of frequency v,
and 3 eV for incoming radiation of
frequency 3vg /2. What is the
maximum energy of the electrons
emitted for incoming radiation of
frequency v, /4 ?

(a) 8 eV
(b) 6 eV
{c) 45 eV
(d 3 eV
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79. EST H GH F0W A AL x =0 W |,
g % fooe dom w emafaa 1 eeR
E<V, 8, @ x>0d &4 & a0 %eH
wRY

fa) Cexp{-int+ kx)
(b) Cexp(-imt + ikx)
(¢) Cexplimt - ikx)

(d) Cexpl-iwt—kx)

80. IR u¥ fed whry wwenfe wieeed
dfshTar 3wt IR 9@ | 0-004 o
FH A R, @ T e ed-omy e
=qcid & B7 v
fa) 3
(b) 5
€ 8

{d) 60

81. Izl F M F PA=fefem w ReErw

i -

1. 3 vad ¥ ¥ AR @
2. g w1 A TR =
3. gl 9= g 99 &)

4. 3 adquidl TF0 % €9 &

P-DTQ-J-QIZ/9A

ST # A P2 T 8

fa) 133
b)) 13R 4
{c) 23R3
(d) 23R4

82. 5 g, W[ § vfafda g 8, o

(@) e T T IR d d

(b) TF T IR wF IfA InRa
B §

) & TR ik w @i
Iqfea 6 §

(d) T% TRMA IR @ wH Iwd
g

83. Th THMI-faRIq R W@ 7, v, sl &

s fafe & fore smafsia soglqt Y
s I 1eV 2 R 3y, /2
smaf % smmh R % w3 ev 21
v, /4 IEf F st fafror & forg

ImfSa gt R stftman =t a3 87
(aj 8 eV
(b} 6 eV
) 45 eV
(d 3 ev
[P.T.O.
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89. For which decay scheme of ‘the

original nucleus are the original
nucleus and the final nucleus
isotopes?

fa) Two gamma decays

(b) An alpha decay followed by two
beta decays

fc) A beta decay followed by an
alpha decay

({dl A beta decay followed by
neutron emission

90. Consider the fission process of decay

£y

236451 B, 81 3n

If the approximate binding energy
per nucleon is 7 MeV for A, 8 MeV
for B and 8 MeV for C, what is the
energy released in the decay of one
nucleus of A?

fa) 236 MeV
(b} 233 MeV
(¢} 226 MeV

(d) 212 MeV

91. The decay of A - p+n~ through

strong interaction is forbidden,
because the process violates

{a) charge conservation

(b) angular momentum conserva-
tion

{c) parity conservation

{d) strangeness conservation

P-DTQ-J-QIZ/9A
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92.

93,

Match List-1 with List-Il and select
the correct answer using the code
given below the Lists :

-y

List-I List-IT

Electromagnetic 1. Hadrons

interaction

Weak (nuclear}
interaction

2. Photons

Strong (nuclear) 3. Leptons
interaction .

Code :

faj A B
1 2

WO

(b) A : B
1 3

O

{c)

LS
v
w0

(@) A B C
2 3 1

v
"

The Compton wavelength of an
electron is about 0-024 A. If an
incoming radiation of wavelength
0-024 A is scattered at an angle 90°
by an electron initially at rest, what
is the angle at which the electron
comes out?

(a) -45°
{b} - tan_l 2 &
) -60°

(d) tan"l(-1/2)
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89, o= Wit &t fopw w3 =qawan § WMo 92. -1 & gA-1I & "y gAfm s afkr

i ok siftm v amenfis 9 £7 et & 9 Re T g2 w1 i woad
(@) [T e AT :

(b) Tk IcH &9 g9 31 ey &9 gefi-1 Teh-11

fe) T el & TG T w4 A fgagedm 1. ¥H

(d) T 1 & qgua g Ieei AR

B. goa (Tfdehmr) 2. ®RH

90. & #) fagea i S
2364 _, 144 g, 890, an C. vaa (fhE) 3. dA<H
T fER fifsg
ES S G P N L
o 7 Mev, B% o 8 Mev 3k ¢ % @ A B C
T 8 Mev &, @ 4 & @ T ¥ & 12
T % S @ 87
) A B C
{a) 236 MeV ! 3 2
6 A B C
(b) 233 MeV 2 1 3
(c) 226 MeV (d A B C
2 3 1
(d) 212 MeV
93. TAFT F HIMA qRed @ 0024 A
gl R 0024 A avreed 3y
91, Y IR T A — p+ - & &W mmm@ﬁ%%m
afeia &, s 78 i 90° Iv 9t wehiol gven R, @ fvm @ @
. . .
(@) STAT GIEO 1 Iga =l & T ¥
{a) —45°
(b) HOlG WA Gl 1 IgET At 2
(b} ~tan~l2
(c) AT T HT IFT A & (c] -60°
(@) Tt wwem &1 g o 2 (d) tan~!{-1/2)
P-DTQ-J-QIZ/9A 35 [P.T. O.
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94. When reverse voltage across silicon 97. Consider the following truth table :
diode is changed from :4V to 8V, Inputs Output
what happens to depletion layer?
A B C X
fa} Tt decreases 0 0 0 1
0 0 1 1
(b) It increases 0 1" 0 0
0 1 1 0
(c) It is unaffected . 1 0 0 0
d It‘ . 4 1 0 1 0
(d) may Iincrease or decrease L 1 0 1
1 1 1 0
95. In n-type semiconductor when all
donor states are filled, then the net What is the simplified Boolean
charge density in the donor states expression for the output X in
becomes terms of inputs A, Band C?
fa) 1 —
(a) AB+ABC
() >1

(b} AB+ABC
fc) <1, but not zero _
{cc AB+ABC
(d) 0O —— —
(d) AB+ABC

96. Two identical Zener diodes having

specification 12V, LW  are 98. A BJT having current amplification
connected in series. If breakdown factor 0:99 is used in a common-
voltage of each diode is 5V, then base mode. If the load resistance is
what is the breakdown voltage in 45 kQ.and Idyna‘mic 'resistance of
the series combination of the the emitter junction is 50 Q, then
diodes? what is the voltage gain?

fa) 25V {aj 89-1

b 5V (b) 791

fc] 10V (c} 691

d) 12v (d) 591

P-DTQ-J-QIZ/9A 36
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94. w9 fuferiv swie § At Sieear 4 v @ 97. Fr=fafiga aemm arof w 9w Hifve
qiafdd = 8 v it It 7, o gl ' F

F yRTd B 27 e Friw
A B C X

0 0 © 1

{a) JE HIdT 2 0 0 1 1
0 1 o0 0

(b) T IGaTE 0 1 1 0
1 0 o 0

() % Swrafia wa ? 1o 1 0
_ 1 1 o 1

1 1 1 0

(d) T8 I3 GFHA1 & M 9T WA &
famt A, BelncF v & folm x &

fore arefiora seffa siore 1 §7
95. n-TFq vee® U w9 wft T w fE _
@ﬁﬁ,ﬁmﬁﬁﬁﬁzaﬁm (a) AB+ABC
() 1% B AB+ABC

@) 19 s 3 e & ¢/ AB+ABC

(c} 18 %0 R g, e g Tl

({d) AB+ABC
(d) T3 g
98. UW Ya¥4 T 0-99 F BJT IwWFE 3|
96. 12V, 1w fRdy Tt @ wm i fam & v v o @ R PR @
TR At # wafaa R A §) o vy ey 4-5 kO 3 Ints gt =1 1fas
g Y WS Siee 5 V R, @ TS % e 50 Q &, @ vz Afsy @@r 87
ot g Bt AT Sieear w4 Bft?
' fa) 89-1
(@ 25V
B 5V | | (b) 791
{C) 10V . {C} 69-1
(d 12V (d) 591
P-DTQ-J-QIZ/9A ' 37 - [P.T:0O.
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99. In an n-type semiconductor, the
Fermi level lies 0-3 eV below the
conduction band at 300 X. If the
temperature is increased to 330 K,
where does the new position of the
Fermi level lie?

{a) 0-55 eV below the conduction
band

(b} 0-44 eV below the conduction
band

0-33 eV below the conduction
band '

0:27 eV below the conduction
band

100. The built-in potential of p-n junction
diode is a function of

{a) temperature
(b} biased voltage
{c) doping density

{d) All of the above

101. In CE mode, the input characteristic
of a BJT is the variation of

{(a) Ig versus Vg at constant Vg
I versus Vg at constant Vg
{c) I versus Vg at constant Iy

(d} Ip versus Vo at constant Vg

{

102. At very high frequencies,
capacitors are used, because

mica

fa) mica has high resistivity at
these frequencies

(b} the additional energy for the
reversal of particles of the
dielectric in a.c. field is small

fc} the retention of charge by mica
is negligible

{d} leakage loss in mica does not
exist

103. A particle of mass m and charge g is
at rest at t = 0 in a uniform electric
field E in the x-direction and is
released. If the particle moves
through a distance of 5 m between
t=1s and t=2s, what is the
magnitude of E?

(@) 10m/(3g)
(b} ‘m/q
fc} 3m/{10g)
d) g/m

104. Consider a circular charge loop with
radius r and total charge Q lying in
the xy-plane with centre at the
origin. What is the magnitude of the
force acting on a point charge g at
a point (0, 0, 2)?

(@) qQ/lAneq(r? +22))
{b) qQ/[[Aney(r? +2%)7
(c) qQz/[Aneq(r? +22)%/2]

(d) qQz /[amey(r? +22)1/?)

P-DTQ-J-QIZ/9A 38
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99, n-WEdt dures U, wif Wt 300 K @@

IR 98 & 0-3 eV 9 B 3T d9EA
330 K 9% SgM Wl 8, o H Wit 6
= f&ufa = pft?
(a) =R qE F 0-55 eV AN
(b) A 98 & 0-44 eV AR
c) TE.9E F 0-33 eV AN

(d) IeE 98 F 0-27 eV AR

100. p-n ©fY Rz = I=fififa e feaw
HHH 27

{a) M
(b} G-
{c) SmaftEv g e

(d) I wfi

101, CE faw & BJT =1 R s frge
fereror 27

(@) 87 Vo W Ig W Vg
(b) TR Vg W I = m Vi
(c) T&ICIZ W I 5aW Vg

(d) O Vop W Ip M Vg

P-DTQ-J-OIZ/9A 39

102. 3fd 399 Jmfdl | sws & wufat #

I feram sten 2, =it

(a) ¥ Ingledt W atys s wiedaman
At et 2

(b) a.c. &3 W TUAYT &F FN % IohAY
¥ fore aifdfer o=l o At R

(c) STHF W AT G0 INeAv B
(d) Iy & o e T g B

103. TR m M AR gH W HN £ = 0 W

e fogq &3 E ® x-fewm @ fam
feufa & 2 ofn 3@ wifem s smar &)
IR G T t=1s M t=2s & A9
5 m & g T a1 8, @ E F g

o R

(@) 10m/(3q)
(b) m/q
fe} 3m/(10g)
d) a/m

104. xy-®Rael, @ &% yoleg W ¢, A

o = r 3wl smaw O % g
may U w faew S g (0, 0, 29
R forg smaw ¢ W FEvher s@ w0 9w
w1 87

{a) gQ/laneq(r? +z2))
(0] qQ/[4neqy(r? +z2)r|
(e) qQz/[4meqylr? +22%)%/2

(d) qQz/[dney(r? +2%)1/2)

. [P.T.O.
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105. In

spherical
amplitude of the disturbance is
proportional to

" wavefronts, the

(a) r (6) !

(c) r? (d) r?

where r is the radius of the wave-
front

+ ; .+

2 mA T

15V 12V Ry vy
L Q036w l

In the above circuit, what is the

range

over which the load

resistance can be varied?

(a)
(b)

298.6 Q< R, < =

303:7Q< R; <e only

{c) 408-2Q< R; <o only

(d)

428-6 Q< R; < only

107. In Stern-Gerlach experiment, one
finds the spin (i.e., total angular
momentum) of the charged atom
due to splitting on the screen.

Consider the following statements :

1.

The splitting is due to magnetic
field gradient.

The charged atomn must travel
perpendicular to the field
gradient so that splitting
occurs. :

P-DTQ-J-QIZ/9A

Which of the statements’ given
above is/are correct?

(a)
(b)
(c)
(d)

1 only
2 only
Both 1 and 2

Neither 1 nor 2

108, Which one of the following is correct
about wave-particle duality?

(a)

(b)

()

(d)

Wave-particle duality holds for
matter particles but not for
light

Wave-particle duality holds for
light but not for matter
particles

Wave-particle duality holds for
¢lectrons but not for protons

Wave-particle duality holds for
light as well as for matter
particles

109. A whistle of frequency 540 Hz rotates
in a circle of radius 2m at an
angular speed of 15 rad/s. What
are the lowest and the highest
frequencies respectively heard by a
listener, a long distance away at
rest with respect to the centre of the
circle? {Speed of sound = 330 m/s}

{a)
()
()
(d)

495 Hz, 505 Hz
490 Hz, 505 Hz
495 Hz, 594 Hz
490 Hz, 594 H=z

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




& eVidyarthi
FREE Education :
105. Mg il & faely & s

TR BT 27

(@) r () r!

(c) r? (d) r2

Gl r a0 1 =y 2

106. 100 Q

+ $ +
2 maA T

15V 12V Ry Vz
036 W

|

-

I Rey ® 38 SR-u wE § W
AR gfedty ufafda e s garar &7

(@) 298-6Q<R, <o

(b) T 303-7TQ< Ry <o
() Fa 408 2Q<R; <o

(d) FFT428-6 Q< R, <o

107. =A-Td% W #, mafia gy w5 fém

(erufq wequt wivfie gam) iR o fages
% THILY 9T TN 2
frafafan sual w fem At
1. foea g &y yaum it Tw% &
B 1
2. ERE TH] F 8T WG F o
B T AT HEAYEH 8, qiih
B HF | .

P-DTQ-J-QIZ/9A

I w4 ¥ FA-T/A T@ /8
fa) aE 1

(b) F 2

(c) 1 3R 2an

(d) ad1MmMad2

108. HU-q01 g & &R # Fefafas & @
HI-T1 T 87

F0-wn Eaa ver Fut % e @y
Bt 8, Ay F o =

HU-FET Fadl TR & T AR el
2, o varef =it & forg et

F-TE 3AA FoRE & fTy e
Tt 8, @feT we & fog =

F-q0T Saq] Ferw qon gerel o
At & fore @v Bt &

(a)
(b)
fc)

(@)

109. S40Hz amEPM # TR  15rad/s
=g 3 ¥ 2m e ¥ g@ °
YW R 9T H FR A wE W
fam fRMfd & e ogw g
e @ s=aw smafwt s &
git? (et & =T = 330 m/s)

fa) 495 Hz, 505 Hz
(b} 490 Hz, 505 Hz

fc} 495 Hz, 594 Hz

(d) 490 Hz, 594 Hz

41 [P.T.O.
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110. The principal quantum number n 113. The electric field associated with a
characterizes the allowed energy propagating electromagnetic wave
levels of hydrogen atom. In which is described by the equation
of the following transitions, the . 6 15
emitted photon has the shortest E=Epsinfinx107x—-1-2nx1077¢)

wavelength? s .
gt where x is in meter and ¢ in second.

@) n=2ton=1 What is the wavelength?
(b)) n=3ton=2 (@) 107% m

{c) n=4ton=3 5%107° m

[d n=5ton=4 : (¢) 5x10°7 m

{d) 1077 m

111. A rectangular block of mass 5 kg
is kept on a horizontal surface.

The coefficient of friction between

the block and the surface is 0-2.

If a force of 20N is applied to

the block at an angle of 30° with

the horizontal plane, what is

the force of friction on the block?

(Take g =10 m/s?) faj 1/4

@ 5N ' (b) 1/3

) 10N (c) 1/2

114, What is the ratio of moment of
inertia of a thin rod about an
axis through midpoint and perpen-
dicular to its length and that about
an axis through one end and
perpendicular to its length?

) 12 N (d) 1
(d) 20 N 115. What is the number of electrons
in an atom in which all the states

with principal quantum numbers
112. In a typical phase transition (such as n=123 and the angular

condensation), which cne of the momentum quantum numbers
following remains unchanged? 1=0,1 states with principal

guantum number n=4 are filled?
{e) Internal energy
faj 10

(b} 18
c) 30

(b} Enthalpy
(¢) Helmholtz free energy

{d} Gibbs free energy ) 36
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110, TEGNA TG § Y& & 3 n U4
= @ W fmRm wwr R
fafaRan wwoi # @ fred IRl
HIEH W qURH Teqaw &7

fa) n=2qn=1
) n=38n=2
fo n=48n=3

{d n=5¥n=4

111. =AW 5 kg 1 AT =F w AR
Jaw W @ T 2| S @ TS &
= S§U-TE 0-2 71 TR AR wiaw
¥ 30° FOl W 20 N H a9 AR |
AT e o 8, @ salE woador-
oA 791 87 (g = 10m /s2 7F Tfifkm)

{a) SN
(b} 10N
fc) 12 N

(d) 20 N

112, s WEen g (9 5 gua) o
frafafga % @ - ™ svfaf wdh
44

(a} IA=al® F=i
b weR
(c) FoRIeeS qh Al
(d) st e s

P-DTQ-J-QIZ/9A

113, Tufw fagg-g=de @ @ Tag Ry

&7 ® aftfa w aren wffer
E = Epsindnx 10%x - 1.22x 10'5)

8, ol x fizx & i ¢ Qve & B woeA
 g?

fa) 10 m
) 5x10°% m
fc} 5x107" m

(d] 107 m

114, 7ot 98 &% 7 fag d A arell @

TR ¥ WEEd AW % UNG §ga-
el @ B8 F uE R | R et
ot T F orEeg AE 5 gRg
wg-Agl w1 Srga ¥ 7

) 1/4
) 1/3
€ 1/2
@ 1

115. 38 gAY # Teeel I e fead R,

formil % g #1—R 3 n=12 3 T
HIG GAN HEeq FF 1=0 1 &
Rt o gew wen 3F n=4 Tl RN
Al

fa) 10
(b} 18
fcj 30

(d) 36

[P.T.O.
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Directions :

The following five {5) items consist of two
statements, one labelled as ‘Assertion {(A)’
and the other as ‘Reason (R). You are to
examine these two statements carefully
and select the answers to these items using
the code given below.

Code :

{fa}] Both A and R are individually
true and R is the correct
explanation of A

{b} Both A and R are individually
true but R is not the correct
explanation of A

fc} A is true but R is false
{d} A is false but R is true

116. Assertion (A) :

When an ultrasonic wave is
passed through an oil pot, it can
heat a glass rod to a high
temperature.

Reason (R) :

The temperature of the oil
increases due to high frequency
oscillations.

117. Assertion (A) :

Diffusion is the phenomenon of
movement of molecules from
regions of higher meolecular
density to regions of lower
molecular density.

Reason {R} :

The mean free path of the
molecules of a gas depends on the
number of meolecules per unit
volume and the size of the
molecules.

P-DTQ-J-QIZ/9A

. Assertion (A) :

A source of light can be temporally
coherent but spatially incoherent
and vice versa.

Reason (R) :

Spatial coherence depends on the
angular size of the source and
temporal coherence on the
monochromaticity. The two are
therefore not dependent on each
other.

119, Assertion (A) :

The particle nature of light is
prevalent in the photeoelectric
effect and the wave nature is
essential to describe its inter-
ference effect.

Reason (R) :

The apparent paradox, leading to
the dual nature of light, may
be resolved in a probabilistic
description of a particle, where the
wave plays the role of a probability
amplitude.

120, Assertion (A) :

A nuclear fission is initiated by the
capture of thermal neutron by a
heavy nucleus and involves
release of about 200 MeV per
fission.

Reason (R} :

The energy release occurs because
the smaller fission-product nuclei
are more tightly bound by about
1 MeV per nucleon than the
original heavy nucleus.
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fdw

Feafefaa afer (5) wviwt & 3 a5 €, T W
‘w9 (A) aW T W ‘wO (R) w1 TR
HI athedl 1 TEYTYES TG L 7 YT H
I A= Re g Fe At e & gfig

Hhe

(@) AN RIAI vt &, s R, A
HE TYERT ?

() ASMRIF @@t &, WG R, A &
o T R

(c) ATHE, 7g R Tad 2
(d) AT 3, Wg R 3

116, FUT (A) :

TE TH YOS AUT U Qdil 9 ®
TSRE ], o 98 UF Fi9 ) BT #) 3=
Y T o T Gl gl

FRY (R) :
¥ A et | 9 w1 AW Fga

117. F2H (A) :

frmm o spriedy wReen 2, R
3 IF AM0EF T F T @ e
TS o & Wil F wE afeme
;M 2

S (R) :

o vt w1 olwa 1w uw W s
HAAT Y HSA T A F 3 T
ol g 21
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118. U9 (A) :

T WA Flios g=g dfed el
g, i faeima:, @ wha §1

FI (R) :

W FrIga 8 & i s @
T FifeTs WG Tttt @ anuiia
Bt &1 sufere A -l W amuii@
T 8|

119. YT (A) :

Te1e1- g awE § R F w0 T
Tafed & o =festr wE w1 gl
HR A ITH a0 T|WHE I B

F (R) :

st faumme w1, | % wem %
R-wva # @ g, fFdsm Fo F
TiFareas aoia @ | @ 8, S&l @
wTRreRaT W i sjfirnt P R

120. T (A) :

T frEes wilt <feweya g ada
[ F YU A W e § o Iad
gid fo@ss @ 200 MeV @1 ®l=A
amafia A ¥

R (R) :

il @ A=A gl g & R
fraea-sanfen T @it wift it
H ge 7 wha fFAeT T 1 MeV
q a1t ggag A R

[P.T. Q.
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wa % M9kl U qdieror yitaewr GieH it 9 wEr WU a9 9@ 7 @

.. 9. : P-DTQ-J-QIZ TEuT Gt Tgwe

o s 3737
Tiierur givdaent
e

AT : g He quriek : 300

FAIIA

1. giten oW 11 F 9 91g, 39 369 qhern gitawt 6 agate sava @ o s = e o, we
TG ZIN T8 ST YAV IR A g Al @ @, o @ wdt whaw g @ agw wfif

2, IN-UEe W WE T W align e sigwe A, B, C W D wanfiufd wie ww @ geag Hif)

3. 3 sigm gfam W @ 7 Ry U owws A aud e
s o )| e gfees w ot gw @ fd)

4. 7@ vl gfem @ 120 s (9w) e #) w@e s R s sl § o ) 9w weEiw § 9w
g (W) Ry T ) 7 F o I R 99 o, Rl o swm-uas W sife wen ey 21 3R e e
o {6 o @ s a6 &, 9 30 Yo @) aifRa B S ! G @ T T % R Shee
T € Yo g R

5. smul I W Ty e ¥ Ru ay Im-wAs w @ ifhd w1 § sw-ww § Ry f¥w 2w

6. Wi v=iTl F 3w TEE §)

7. 99 UEd FF o wttew giwe % fafim gl ¥ wegm ant-uwe W eife w0m gE w6 e wmw
wao-TA ¥ Ay ¥fve e ¥ Igun 3o frmw sw-ws 4 3 §)

8. W I T YRR B IN-TAF A R F TZ aw whien F g T wEA TW-uAS Al # "@ig 3
et A WY wlgu gieee o S R g

9. ¥= W & fow v wlew qfemm & o= dem €
10. o 39U < fore Tue .
FEgHE wy-u=t # Irfrgan g B e I & R gue {a wmem

(i) WIF v F g IR Fwfcus Im 1 gefican g0 T T F fre fw e wE e 3w F R w2
e forg o o7l @1 wew-fawTd (0-33) T & w F w7 Smom|

(ii) af} $i¢ Ifigan o @ ftes 3w a1 3, D W TEE I A ST, Taf R o e # | TR
g1 B, fm oft 3@ ww & for SufwEEn @ @t @@ W eve Ren smom

(iii) =Rt Iofeam gro = W g 6 Ren T @ sl sefEan g oo ad s @, @ oW T % R
wig oz T e smom

A dF ATqht I8 UHEUT Yieaert @ro &1 T ®ET AN a9 o T Wit

Note : English version of the instructions is printed on the front cover of this Booklet.
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