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Science
2354(X1I)
No. of Questions - 20 | [ No. of Printed Pages - 8
2019
PHYSICS

( Compulsory )

Full Marks - 70
Pass Marks - 23
Time - 3 Hours
All questions are compulsory.
Candidates are required to give their answers i

their own words as far as practicable.

n

TR uRsE 319 ViRl H 81 I 5
General Instructions :

AT AT

Group-A has 15 objective type questions each of 1 mark.

[

TUE-0 T 15 TS U €, UeE 1 3 w1 §

Group-B has 8 questions, each of 2 marks.
EUZ-H 4 8 UV §, Yol ol A 2 3 |
Group-C has 8 guestions, each of 3 marks.
U T 8 YR &, Yedd @] WA 3 3 ¢
Group- 1) has 3 questions, each of 5 marks.

AvEE 4 3w §, Uedd &l T 5 3 ¢
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Seience
Group - A
qug - A
. . : 1 x15=15
1. Answer the {ollowing questions :
. o , ]X15=15
Freferfiaa et & Ior i -
: . . .  renel eac -r with a for
1) Two point charges of + 3 nC and + 4 pC repel cach other Wi h ce
of 10 N. If cach is given an additional charge of - 6 pC, then the new
force 1s
{a) 2N (b) 4N
) 5N (d) 75N. ‘
2 T OTH9 + 3 ¢ UE 4 4 puC Ush 38l 0 N % A U idesT F E
T UEH W _ 6 pCH SN &Yo@ S A 36 &d o S T4
Eih |
(a) 2N (b} 4N
(c} SN (d) 75 N.
1) Two copper wires of length ! and 27 have radii r and 2r respectively.
The ratio of their specific resistances is
) 1:2 (b) 201
fcp 1:1 {d) 1:3.
"'*r‘\'»i'“ [ T ijm$ﬂwww FHIL oA 2?'%—| \jn—i-:hq |-1|-‘f|bi
T = [ 3-HTd '5’
Az) 1:2 (b) 2:1
] 1:1 (d) i:3.
111)

WA R A U

A uniform wire of resistance R is cut into n equal parts. These parts

are then connected in parallel with each other, The equivalent

resistance of the combination is
M

la) = (b} - nR
Ly b .
1
. i Fi
() . | d) X

HHEY AR A p SRR 2o Wﬁ{ﬁ@%{ﬁﬂﬁm
fean HA & JT“TI?T_{?—TWH[FH}H

R
“ n? [b‘!_,.— nRk
c) E
n (d) no
R?’
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iv)

Vi)

vii)

Science
A proton enters a uniform magnetic field of 5T with velocity
4 x 107 ms™! at right angles to the field. The magnetic force acting on
the proton is (charge on a proton = 16 x 10719 ¢ )
@ 32x1079 N () 32x107M'N
© 23x107% N (@ 30x107° N
s S ST % UF GHI gy s w) oradd K H 4 x 107 ms ™ F AT
& WAV s ¥ OWeN W e TeeE 9d @ 949 ¢ (U T W
ey =16 x 1077 ©) |
@) 32x1079 N (b) 32xJ07''N

() 2:3x107 N (d) 30x1071° N
The phase difference between current and voltage in an A.C. circuit
containing inductance only is

(a) ©0° by  O°

(c) 180° dy 600

I IS I YRR Ry gy ¥ R U dieedl & ald el g 8
(a) 90° b} ©°

(c) 180° d)  60°.

If V.,V and V_ arc the speeds of gamma rays, X-rays and
gt x I +
microwaves respectively in vacuum, then

(a) Vg =V, =V {b) Vg >V, >V

m
€ V, >V, <V, d vV, <V, <V,
=g TR, x T O HIER A o e W et e Vo,V ud v R
@ Vv, =V, =V, by V>V >V,
() VFI > V)c < Vrrl () V.@' < V-’C < v’” '

On which principle docs optical [ibre act ?
(a) Interference of light

(b} Total internal reflection of light

(c) Reflection of light

(d} Refraction of light.

W i & T U e e 8 2
(8) W T i (b) W S T st wed
(c) SERTST 1 UTEE (), TERTHT SToEd |
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: o Fen] Tt . of the
viii} In an astronomical telescope focal le ngths of

1)

xi)

X1ij

2354(xX1)

two lenses are 003 i

and 0:05 m. In normal adjustment the distance between them s
(@) 0-25m (by 0175 m
(c) 035m (@ Olomo -
Ush @iledta geall o gl el el e gfedl 0:3 m #L 005 m Bl dHRE

e o ) el o e &) gl ¢

(a) 020 m : (h) 0175 m

(] 035 m (d) 0-15 m. '

Which of the following phenomena shows thal light is a transverse
wave ?

la)  Diffraction of light (b)  Refraction of light

) Polarisation of light (d) interfercnce of light.

= B | -G ) g8 vlidl & foh weereT ek 3TUT T E 7

(@) WEIRT & ToEad (b) SIS T FEE
(c) 19T T a0 () UERTI] TR A TIT |

In a photoelectric experiment, if both the intensity and frequency of
incident light are doubled, then saturation photoelectric current

(2] remains constant (b) is halved
(]  Dbecomes four times (d)  is doubled.

Ty T WA H, A anien v w5 dwar o emaly 9 e e e @

a
-3

=TT = wEST-TER WA ERT 6 A

I e e I TS
(c} =N 71-‘?] 21 Sl & (d) Tl:ﬁ & S 5

Which spectral scrics of hydrogen spectrum ljes in the

_ . visible regi
electromagnetic spectrum ? ¢ region of

(c)  Paschen [} Brackegt
BT wrdZi bl Wil AT TR g w4
- 3 ﬂ:a—-[? ai) = S v
TSI N ugd ¥
[a; AT (h} 'ﬂﬁ-q'i{ : !
(¢} o (d) P

If the radius of the first orbit of l'1ydmpe
:}T}C radius of the sccond orbit ig |
a) 1M12 A
_, B 212
() 3.2 [ S12A
2 A d) 454 4

N atom g4 =. _
893 x 107y then

http://www.jharkhandboard.com - 4 Of 8



11 XS -PHY-{Comp.)-8
2354‘}{ ] ' Science

ereeior OO A W @ G 53 % 107 m S gl e Wl

Eul
(@) 112A by 212A
() 322A ) (d) 454 A.
xiii) Which one of the following has maximum pen ctrating power ?
(@) a-rays (b) B-rays '
(¢} y-rays {d) cathode rays.

frrgitpe § § TREeR! ST AT FETd ¢ 7

(a) o-THLTI | by pfER
() Tl (@) e e
xiv) When indium is doped to silicon as impurity, the resulting material 18
(a) p-type semiconductor (b} ntype semiconductor
(c) p-type conductor {c) n-type conduactor.

.

. o L . -~ . r-\_r S B f—‘-- o . L ~, [ . M t!
o P 1 dfeum o7 swlg w7 4 el A S e TROIET TR

(a) pYER T AT (b) nUFE FHT ASAAD
(c) p-WERTE Tl =D (d)  noUFR FT AR |

xv) Photodiode functions in
(a) Forward hiased condition
(b} Reverse biased condition
(c) Both forward and reverscd biased con ditions
(d) None of thesc.
FrererErE w1 wAl ©
(a) @ @ & Rl o
(by wve aEH & i |
(¢) = E qeE A A o et |

(d) =9 9 ®F R
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Group - B
g - o
) : 2x 8=

Answer the following questions : “ 16
frafemas wel & 3w dfu 2x8=16
: L . o mtizalic electrice
2. State the principle of conservation and principle of quantizailon ol electric
charge. 1+1
I YT & TEI0] USSR o [agid i e | 1+1

3. An electric dipole with dipole moment 4 x 1077 C-m is inclined at 30° with

] . o . 4 -1
the direction of a uniform clectric field of magnitude 5 x 107 NC™.
Calculate the magnitude of torque acting on the dipole. 2

4 % 107Com fga sl =1 =1 fomda fyg 5 « 10% NCTHARET & TEET
Foggetar & 9 fewr & 300 W A ¥ Frum K faehe 2t w afowor A A 2

4. Definc internal resisiance of a cell. State two factors on which it depends.

-2

+

[0 Y

1+

\

ERHT Tel & Taie Wiy &7 aTsa | 2] T w1 Seerg il e 97 g8 e

thir gl ] +%+%

/5. What are paramagnetic substances ? How does its magnetic susceptibility
vary with temperature 7

1 +1

HIgEEY S S 2 7 TR gEel a9t TR F A e v ofeEe
BT & 7 L

6. What are eddy currents ? Mention twe of its applications. R
F-9RTT T & 7 31 S SIS S Ieela | . _ )

7. Give two uses each ol ultraviolet rays and microwaves, ; NN ; . j
I F T A T D S o s 1 1 ? ?

/8. Give the symbol and truth table of OR gate and AND gay. B
ORI 541 AND-TIz. & Wl Ush Frell 3t & o L+

/9. What do YOU mean 1+ 1

by space wave propagation ang sky wave
© PTOpagation »
&Tﬁwmﬁmw‘mmimﬁwwa@ﬂam&%; L

i 1+

ﬁofg

Jiwww.jharkhandboard.com



if
|

i

2354(X11) Science
Group - C
qug - | E
answer the following questions : 3x8=24
et 99T 3 Se ST 38 =24
10, Derive an expression for the capacitance of a parallcl plate capacitor. 3
W@ﬂﬂ?f{%ﬁ%‘iﬂﬁ%ﬂ%ﬂﬁmaﬂmwﬁu 3
11. Explain with circuit diagram the parallel combination of identical cells.
Obtain the condition for maximum current in the cxternal resistance
connected with the combination. 2+ 1
‘?&Wa{ﬁ@%mﬂﬁﬁﬂﬁﬁ%mﬁm@%aﬁ&mﬁ%ﬁ@ﬁ“ﬁﬂé
aﬁﬁmﬁ%ﬁaﬁwﬁ“ﬂﬁ-ﬂ%ﬁw‘m%{qﬁwﬁﬁ 2+ 1
12. A 4-5 cm needle is placed 12 cm away from a convex mirror of focal length
15 cm. Give the location of the image and determine the magnification. 3
4-5 cm ] Teh “ﬁ}{' E b 7t oregsnt o Efl 15 cm % 12 ¢m Ed Eﬂgf o T
o5 ¥ o @ Ff A ST HEE A AL 3
13. What is polarizaticn of light ? Giate and explain Brewster’s law. 1+1+1
mﬁww%?aﬁz{ﬁaﬁmaﬁ%ﬁ&qé%mﬁﬂi: 1+ 1+ 1
14. Light of frequency 7-21 x 10'% Hz is incident on a metal surface. Electrons
with a maximum speed of 6:0 10% m/s are ciected from the surflace.
What is the threshold frequency for photocmission of clecirons ? 3
(m, ~09.1x107" kgand h = 6-6x107" Js)
fadft i 7B W 721 x 101 Hz Hgfs & Wl Sfaa el 31 HFAH T
6.0 x 105 m/s & T H-Y8 | serfore B § 1 W TorE SeAeT b SEed
gt Tl & 2 (my, = 5.1x1073! kg, h=6-6x10"" LJs') 3
15. What are isotopes, isobars and isotones ? Give one example for each.
1+1+1
s, TR T AT ) e ¥ T UE-UE SAET T
1 +1+1
w 16 What is Zener diode ? Explain its action as a voltage regulator. 1+ 2
'WMW%?&F&?{%@E{%W&;W%WTW@ 142
\}’7- W_hat are th{? essential elements of communication system ? Explain briefly
with block diagram. 1+2
ﬁwﬁaéﬁwwmw%?ﬁﬁﬁam@wﬁ&hﬁwyﬁt 1+2
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Selence
Group - D
gug - @
Answer the following questions 5x%x3=15
FerierfEa ueal & sad gt 5x3=15

L8 Denve an expression for the magnetic field at a point on the axis of a
current carrving circular cotl, Also lind the magnetic lield at the centre of
the cotl 4+ 1

ESICINEH I RIENE Fusell & a1e7 9 e fad) fue Wk et 17 ] FHAE I
B! Fodeg g o) ';_ir'e.qqﬁq 2 T FL| - 4+ 1

OR [ 3uay
Find the force acting on a current carrying conductor in uniform magnetic
teld. Using it find the force between two parallel current carrying
conductors. 2% + 23
F U s gF o R aEEl gieis 9o aet del o 5d | 3EE

ST &Y S FEH YRTER] e & w6l S | 27 + 23

L State Faraday's law  of clectromagnetic  induction.  Find the mutual

mnductance between two long co-axial solenoids. 1 +4

TFEA-TEEE W0T & e hae &1 s fond ) g moned wnd ofmfeses & 99

ST TR & TR | 1+4
OR / 44T

Define reactance and impedance in A.C. circuits. Derive expression for
instantaneous current in a series L-C-R circuit if connected to an

aiternating emf. 1+ 143
TETEAT I AT W T a9 UiasTdT &) 9iaisa w1 SRy 5 L-C-R uitgy H
AT ]:_;‘;‘;Z [T B Wikl i HE S U el Tr-"b'ﬁ aEe 9o HTANE g\.{ .:

i+1+3

5.

20 What 1s angle of minimum deviation ? For refraction of light throueh

oA+ S?rr)
blﬂ( 5

prism, establish the relation g = . ——, where terms have usu:
. ) b sin (z’-l / 2) ’ ave usual
Meanings. 1 +4

FTW frwed EOT B 7 MW d dE WER % osEda ¥ feu wy
sin [ A +6m J
2 - eyrrir— Y ) I ~ T
o= e S L R T R SRl 991 & AT HY 6 _
F %]TlTA/’/) | th4c { 1 i ER2] & 1 i 4

| OR / arerat
Define wavefront and +('rumh|ry wavelets. Establish the laws of reflection
of light on the hasis of Huygens' principle, 1+ ']'+ ,3)

T U e e @0 g w0 S & gl R T e

Wﬁﬁfﬂm r]-"?)_[l'[T‘]'[q-..JI I+ 1 3
1+ 7
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