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XS-PHY-{Comp.)-8

Science
2354(XII)
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 tc give their answers irn

their own words as far as practicable.

n

TR QuREEE 31U ViRl H g1 I 7
General Instructions :

T fHeer

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

[

Fue-a T 15 TS U g, TS 1 3F F1 8§

Group-B has 8 questions, each of 2 marks.
@UZ-H 4 8 YUY §, Wodsh ol A 2 3
Group-C has 8 questions, each of 3 marks.
AU H 8 UYA &, Wed® o °A 3 37 ¢
Group-D has 3 questions, each of 5 marks.

AvEE 1§ 3 U §, Ul &l 7 5 3 ¢
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Group - A
qug - A
: . : 1 x15=15
1. Answer the {ollowing questions :
[ R _ ) . ] x> 15 = 15
Freferfiaa weat & IR o o
: . . .  renel eac -r with a for
i)  Two point charges of + 3 nC and + 4 pC repel each pther wi ) ce
of 10 N. If cach is given an additional charge of - 6 pC, then the new
force 1s
fa) 2N (b) 4N
lc) ON (d) 7-5N. |
3 g STY 4 3 p1C T 4 4 uC U GO @l 10 N o 761 9 Wi F £l
T URE W _ 6 pCH ANE @ A S A IAF |d o S T4
Ei |
(a) 2N (b} 4N
(c) SN (d)  7-5N.
i} Two copper wires of length ! and 2! have radii r and 2r respectively.
The ratio of their specific resistances is
fa) 1:2 (b) 201
(e} 1:1 (d) 1:3.
FEETT | w7 20 W ard o 2 ORI Sl B0 eEIk T 2y §1 39 i
TTHLEl [ 3urd '5’
Aa) 1:2 (b) 2:1
(c) 1:1 (d 1:3
i)

WY R AT 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
”

&) 23 () nR

71 b .
. R "
(c) . | d) —=,

HAEY AR W p SRR geh A aﬂ?ﬁar%@m:mwﬁﬂ’f@
fea EIGIEY Jﬂﬂﬁ?‘fwmﬂﬂﬂ

. R
“ n2 [bj_,.— nR

{c) R
n (d) noy
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 10717 C)
@ 32x1079 N () 32x107MN
(€ 23x107"% N (@ 30x107 N
s ST ST % UF GHIF gy e w) oradd e d 4 x 107 ms™H F AT
§ AW O ¢ WM W fFanier gEEE g &1 AW & (U T W
AT =16 x 10717 ©) |
@ 32x1072 N (b) 32x107MN

() 2:3x107" N (d) 30x1071° N.
The phase difference between current and voltage in an A.C. circuit
containing inductance only 1s

(a) 90° by 0°

() 180° d)  60°.

I IS I VRN R gy ¥ 4R U dieedl & st el g 8
(a) 90° (b  0O°

(c) 180° (d) 60°.

If V.,V and V_ are the speeds of gamma rays, X-rays and
g’ T x I *
microwaves respectively in vacuum, then

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

m
(C) Vg > Vx < Vm {d] VQ < Vx < Vm ’
=g TR, x TR T HIRA R EIT W AR e Vo,V U V) R
(a) V_q =V, = v {b) Vy >V >V
(c) Vg >V, <V, (d) Vg <V <V .

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

(b) Total internal reflection of light

(c) Reflection of light

(d} Refraction of light.

Wt i e Tagia W e e 8 2
(a) WEHTIT T ST (b) eI 1 P01 Al wWeds
(c) ST T T (d), SRR T SIS
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Science

viii) In an astronomical telescope focal lengths 0

1x)

X1}

X1ij

2354(Xn)

f the two lenses are 03

and 0:05 m. In normal adjustment the distance between them s
(a) 025 m (by O175m
() 0-35m (@ Olomo .
o wiehs gl 3§ QA el @ waw gfel 0:3 m #C 005 €1 dH

e o g el & el @l g e

(a) 025 m : (b) 0175 m

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

Which of the following phenomena shows that light 1s & Lransverse
wave 7

la)  Diffraction of light (b) Relraction of light

(] Polarisation of light (d) interference of light.

Mo

== H | -G g2 g8 evlidl & fo weereT ueh e ued dUTE 7

(@) W T ToaaT (b) ST I FIEAA
(Cl MERIRT =hi HEI0T (d) VRISl I ATk |

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
(c] becomes four times (d) is doubled.

el foge wAm 9 sfam v s diear o st 9 @ 2 9w &

b

Lk

T 7T - Wy 9RT R A

(a) sfcafEA A g Dby e e B
c) =T TI-S;H'] AR -4 (d) ?ﬂ,:ﬂ & ST 3

Which spectral scrics of hydrogen spectrum ljes in the

' : visible regi
electromagnetic spectrum ? ¢ region of

{a) Balmer “{b) Lyman

() Paschen (d) Brackett

EREI SR &1 B AT SR gy e TV T 5 e 3
(a) A (b)  EEyum e
(¢} "roas (d)  dehe

If the radius of the first orbit of 1'1}:(11-{3?9
:h;: radius of the sccond orbit is ’
a) 1M12 A
) b} ?. ) :
() 32 ) 12A
2 A (d) 459 4

natom jg =. B
5 03 5 10 1lm, ihcn
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ereeior U] & e A B 53 % 107 m | g e &

aul
(a) 112 A b) 212A
() 322A ) (d) 454 A.
xiii) Which one of the following has maximum pen etrating power ?
(a)  a-rays (b) B-TayS '
[c) y-rays (d)  cathode rays.

rrgitpa § O TR U AT FeTd € 7

(@) -l | by pfE
(¢) y-Ted () s 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 {d) n-type conductor.

\.

. o WL . - = . "\_‘_ S I A [l - . LR -, ~ . r t'-’
g Tgeeha H gledH &l RN =7 O sfad @&d Sl e A gionEl geTd

(a) p-UER F ALHAF (b) nUFE FHT AEACE
(c) p-TERTE Tl D (d)  n-WER FT AT

xv) Photodiode functions in
(a) Forward biased condition
(b) Reverse biased condition
c) Both forward and reverscd biased con ditions

-.{d] None of these.

FErEEE HE A B

() & aEwE

(b) Tvd s @ Ruld |

() o ud vy aw Ay ) fefaat |

(d) T A wE
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qug -
- - 2 x 8 =
Answer the following questions : ' 0
frefetiad wel & 3o i 2x8=Io
_ . ) . e tizatic i electric
2. State the principle of conservation and principle of quantization o glci,rm
charge, o
. - . . . N . W ~ +
S SR o T UF dEie T o [dgid i o | L+

. . ' . & g
3. An electric dipole with dipole moment 4 x 107" C-m is inclined at 30° with

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

4 x 107°Com Tgya 3y} &1 *iE fogdm fyg 5 x 10% NCTHARHTT & HHET
fefggeira &7 @t fzew T 30° W A ¢ | Gym W SEErelie 2ieh 1 aRErT 3 2
4. Delince internal resistance of a cell. State two factors on which it depends.

+

Rl
Rl

1+

ERET Tel o ae Ui &7 Taisd | 2] FNE w1 Seeng i Y 97 98 e

aj{\ _F:l ] .|_%'_|_%.

/5. What are paramagnetic substances ? How does iis magnetic susceplibility
vary with temperature 7

1 +1

FgEEEY TS S ¥ 7 TR gEST T R % A e TR g
AT E 7 1 + 1

6.  What are eddy currents ? Mention two of its applications. 1+1 41
YAT-YNTT 997 & 2 T §F IudilisAl 1 Ioong =y - _ ) _

7. Give two uses each of ultraviolet rays and microwaves, ; L1 ; N j
R focor e FT T R 22 T o geen o114

V8. Give the symbol and truth table of OR gate and AND gate B
OR-TIZ &1 AND-Te & Tl U Tiegell R & o bl

/9. What do YOU mean 1 + 1

by space wave propagation ang
- sky wave
- PTOpagation »
HWWWTEhWEWHWWWHWé%? !
. 1 +1
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Tqug - | E
answer the following questions : 3x8=24
eperfiad FeAT % Fe S 3 x 8 =24
10, Derive an expression for the capacitance of a parallcl plate capacitor. 3
Wwwﬁﬁ?'m%ﬁaﬁmﬂmwﬁn 3
11. Explain with circuit diagram the parallel combinationn of identical cells.
Obtain the conditien for maximum current in the exlernal resistance
connected with the combination. 2+1
*\?Fm‘aa{ﬁ@%%ﬂﬂ@ﬁi{ﬁﬁ%ﬁ;@@%ﬁmﬂﬁ@ﬂﬁﬂﬁﬂé
aﬁﬁmﬂ%ﬁaﬁwﬁ%ﬁaﬁwqw‘m%mﬁwﬁh 2+ 1
12. A 4-5 cmn 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
45 om FE T GE IR a0 @ e wEE g 15 om 5 12 em F g0 W
o5 3 fam @ ffy A BT A A HL 3
13. What is polarization of light ? arate and explain Brewster’s law. 1+1+1
mmg&mw%ywﬁaﬁmﬁ%@qmﬂﬁﬂie 1+1+1
14. Light of frequency 721 x 10'% Hz is incident on a metal surface. Electrons
with a maximum speed of 6:0 10% m/s are cjected from the surlace.
What is the threshold frequency for photoemission of clectrons ? 3
(m, ~9.1x107* kgand h ~6-6x107% Js)
ft e g W 721 x 10'° Hz A &1 weET SETaA el 31 sigEan =
6.0 x 105 m/s & FHLF M-I H e AR ) Y T I &) Sgel
s T 8 7 (m, =9-1x107" kg, h = 6.6x10% Js | 3
15. What are isotopes, isobars and isotones ? Give one example for each.
1+1+1
FOTT, FoE Ud ARl e ) R S feu U ISR
1+1+1
v 16 What is Zener diode ? Explain its action as a voltage regulator. 1+ 2
‘WMW%?W&?{WI%WﬁEﬂ%WTWI 142
vl/?. What are the essential elements of communication system ? Explain briefly
with block diagram. 1+2
ﬁwﬁa#wwaﬁ:w%?ﬁﬁmaﬂ%@mmﬁ&hﬁmﬁt 1+2
. 7of 8
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Answer the following questions 5%x3=15
'?:fl.r%(‘»|-;-i‘_{,-\']_ ],E‘JH \_;? S -.";.Illiuglil : 5%x 3= - 15

L8 Derve an expression for the magnetic field at a point on the axis of a
current carrving circular coil. Also lind the magnetic field at the centre of

the cotl ' 4 + 1

EESIRNRET Al gvsell & arey W e fadl fasg T r.rlrwm dT 1 AER U

B BUGeA F by g o) greEg 8 T #1 - 4+ 1
OR / Foyar

tind the force acting on a current carrying conductor in uniform magnetic
feld. Using it find the force between two parallel current carrying

conductors. 2% + 23
U GETT grEsmi dF ° R EE Oeie oo At ad ol ST | 3E
ST S S FEC YRS el o s 967 ST 6 | 21 + 2}
L~ State Faraday's law ol clectromagnetic  induction. Find the mutual
inductance between two long co-axial solenoids. 1 +4
T MJ}H VT fer e @ e fetd | &1 wRi wna oftnfesed & @9
ST SRS &) TUT SR | 1+ 4
OR [ HAGTT

Define reactance and impedance in A.C. circuits, Derive expression for
imstantaneous current in a series L-C-R circuit if connected to an
aiternating emf. 1+ 143
TR T TR H AT ) ufder &) aieiea &%) 8 J L.c-R uikay

AR ToE] ET T @S Wkl Y glg 39 W eddd] [Hed ane 9e oIty gl )
I+1+3

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

A+ + Sm
sin

prism, establish the relation pu . 57 where terms have usu:
. ; + sin (:’-l ,/ x}.) ’ ) 1sual
MEeanings. 1 +4

_Ja_ ~ 1.:".4' Tl el EFT"TT [ZEa) %:- _j ﬁul'{ _“:q tl: o PEAES ?; GH'L]E"_:]I_—_" é_‘ {-.:‘-"1_'-[_.[ ?JI"-_;{
sin (A +6m J
2 - eyrri— Y - . _ Y
i o IR o1 e 3 1115 s BC T S A N [ W e | e X i Qi E K _
: 311'1TA/2) | Iy L [ E 1 +4

. OR / 3udr
Define wavefront and 4(('{}|Hh|r}, wavelets. Establish the laws of reflection
of light on the basis of ng: ns’ principle. I+ ']'+ 3

o vd T .
inerraAl ! aremisd & eeie & fgid & apug
RE
ET o foom | wprfe w9 | 1?ETET f
T 1 4 K
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