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PHYSICS
(Theory)

Full Marks : 79,
Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks

for the questions.

Q. No. 1 carries 1 mark each
Q. No. 2 carries 2 nuarks each
Q. No. 3 carries 3 marks each

Q. No. 4 carries 5 marks each

1
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1x8 = 8
2x12 = A

. 6= 18
5x4 = 20
Total = 70
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1. {;): Mention one difference between mass and charge. 1

©F Y§ HHEE Tiere A gy 22 T T4 |

/Ib) The colours on a carbon regjstor are yellow, violet, brown and gloden
respectively from left to right. If the corresponding numbers for the
colours are 4, 7, 1 and 5, what will be the resistance of the resistor 2

. 1

51 T (I SIS NS Trmotal (ielsiceal 4l AR ToT TN AL,

CGTIR, AW % G Tafhay | 7y 3¢ 799 SAAICE FEDPIZ TN 4,
7, 191% 5 &, (S8 QREHR @iy e 29 2

Y, () Name the beautiful natural phenomenon that occurs in the sky of
S polar regions of earth due to helical motion of charged particles.
W\ | . ;

'\Lmﬁﬁmﬂ%wﬁawq@%ma%mwﬁmm
Ao e & 37 cori = 2

4d) What is eddy current ?
4fS 2RIz A BIReAr oz B o

i

(y ()  Name the portion of the electromagnetic Spectrum in between
ultraviolet and infrared regions,

1
R Pt 34T ST e e e sy S5
A i
Or / qgqt
() What is the radiation pressure on earth’s surface ? 1

A7 spre BT B s R o
30T PHYS _' | [2] |
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/ is called _ . (Fill up the blank)
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Name the equipment which can transmit optical signal through it
1

and are used as llght plpe
ﬁﬂqﬁwmmmmwa\wmﬁﬁmm
SR T Bos e I W |

(i) Guess the shape of the curve which shows e VZ“&EO“ '13‘f 'VD
with v in the case of photoelectric emission shown by the relation

where the symbols have their

(3] 1
o Tl FTRAAICBIA <P e - (e FoRelT v v,
T v 7 REE (TYET R e (P T WA IR

Or/ §at

gsual meaning.

(ii) The de Broglie wavelength of a heavier particle is .
(Ftll up the blunk}

: b 1
Bt SlqE TR AR T I SIS A s
(T} 1% 73 )

The loss of strength of a sngnal while propagatmg through a medium

1

ﬁﬁmwwmﬁﬁ@ﬁ—i@ramﬂ%mcm e
R | (T 312 77 )

2. y/ (i) A closed spherical surf_ace encloses a charge g at its centre. Show

30T PHYS

that electric flux through the closed surface is %0 : 2

B! TE CNAPIT VR 34 (gw© g NN WRR wiem| @ sd @
O T #1712 AR GagfeT TR Y, |

| (3] ' Co.:.rttd.
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Or/W

(i) A pair of charges +q and —q, separated by a small distance 2a

is placed in an electrjc field E so that the line joining the charges

makes an angle § With & . Write the expressmns for torque 7

and also |7] . 141=2

Y
-

T T 20 T3S < el +9 W% g, B AT (RIS A

Wmmmmwmﬁmg @ TS 0 @ IR
B TR (711 e R v |

) (@) Inthe following network, [ =%A, I,=5A and I, =154 A
Calculate the total voltage drop over the closed loop
BADEB. 2
6nte BBaw 1) =4, L=%4A W [,=15{A 20w 75 @I
BADEB © 5 faed WS sielt T4
30T PHYS [4]
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OT/B?%T

)IA ind the equivalent T®istap o across the terminals A and B,
shown in the figure beloy, o)

A —WW—- —AWWW B

40 642 30 2482

@oTS (T4831 ISAOHE A &% B RFE Wors ANgen {1y fHofa
341

(c) (i) How would you connect resistances 142, 22 and 32 so as to
get an equivalent resistance of 3 -66.2. Draw the required circuit
diagram. 12+ =2

102, 2.0 9% 30 R FOT AL IR 366402 NFY AT
@Y AT ? ATCATGAIN 841 oa S |

Or / 9941

/m‘w a circuit diagram required to compare the e.m.fs. of two

cells using potentiometer. Write also the mathematical formula
required for it. 1Y%2+% =2

A B 7R B o (@1 [ bl e goit wieace e
R IS Bar G5t weam aal | W M@ AWBT SHfFSIE FAwhS
e | -

HYS
30T P! [5] | Contd.
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(e)
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\

(1)
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You know, if a charge 9. moving with velocity §j enters a uniform

magnetic field B, it experiences a force F ~q(oxB). Name the
paths described by g v tne angle between U and B is
(1) 268 =90° and (2) 40 < 90°. 1+1=2

o = @ T o (Tl sifeMer Bt A4 g @37 7789 FFeced

B © o2 T3, R Fg(py §) 7 e 3@ o § o B = wrew

(@D £8 =90° W= (2) £9 < 90° TW, PHICHIN [ToIS LB
sifSod (@ 29 fean

Or / w2t

A beam of ions with velocity 2x10°ms ! enters normally into a

uniform magnetic field of 0-04T. If the specifié charge (i.e. %1)

of ion is 5x107 Ckg-1, find the radius of the circular path
described. 2

AR SN 2% 105 ms -1 (@R OZ 0 - 04T FHI CFTS 2t IR
7 SRR el S (S 9/ ) 5x107 Ckg 1 28, (o0 “{REwed
ISR ST P W 4|

Of two metals A and B, it is,found that X4>>1and -1< 75 <0.
Name the types of materials to which the metals A and B do
belong. Give one examiple of each. (2x12)+(2x12)=2

g A W BT W Y>> 1 O —T< 25 <0 | 91y 7
R R i smie@ STEL® R A% Bl | AreRNg Tt T
faa |

[6]
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Or/%

,00/ Define magnetic decliN@tion 1o qoes it depend on latitudes ?

G,

(i1)

g @

30T PHYS

. 1+1=2
G prfer el 8 oy gome 3 R RST IR?

n a circuit, current decreases from 5A to 0A is 0-1s. If the average
induced e.m.f is 200V, c@lculate the self-inductance of the circuit
and write its unit also. 1Vh+1h=0

451 FoAIS 01s © 5A I ™R 04 =1 Roge A ~AlRCR| 20 A0 AW
515 wifae fRsisas 200V TR g adfiehia T ST BN siofT) Tl
wig 29 @ Tt

Or / 9qt

When a coil of area 5m? and number of turns 100 is placed
perpendicular to a magnetic field of 10T, the flux passing through
it is 5x103Whb. If the coil is removed from the field in 01s,
calculate the induced e.m.f. ’ : C2

@ 5m? CFaTA SR 100 AT AIFTE 961 TGA! 10T AR
G GIfSS OIS (TRl 2T, PIAR MEM 2R T @O SIS I
7 5x103Wh| T 015 T PIFAN0! GIFCHaLR [l Bferag omi
=7, O% TH (271 RS Repis 9 AR sl 30|

Taking the example of a charging capacitor, name the currents

~ that are responsible for the process of charging and also state

which cutrent flows outside and which flows inside the capacitor.
(2xV2)+(2xY2)=2

RS 51 < B g TR T oS e GTR
R am i o, e SO IR @ 4R AT
(PR % TR Foerw oy RO 2R 27!

[ vi ] Contd.
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Or / oeat

' 1p=2
s~ Match the following 4. 4 rewrite : 432

were frat AFPR Ry o ot -

(1) SSE'HE (1) #Oic

@) $B-4A @) -4*%

(3) ﬂaft_ﬂ ' - 3) t%o

(4) $B-al | @) 0

) (i) A concave mirror of focal length 18 cm produces 3 times
magnified errect image of an object. Find the position of the

object. 2
18 crn 91T, (T 13T SRGE RILAATH b T 3wt wAfRfEs afefs
NI FRZ | TERER G99 e 0

%In a combination of lenses in contact, the power of the

+ first lens is +2-5D and the focal length of the second lens is

-25cm.'Calculate_ the power or focal length of the lens

combination. 2

AT FEIY 07 A A (T S Tl +2-5 D W fFS e
TR U ~250m | FI@ (79 HNO! TG FHG O stomi 1

(8]
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In 1885, a Swedish SChGQH teacher observed a series of SpECtrél

lines in the visible region of the hydrogen spectrum. Name the
spectral series. 1f R (Rydberg constant) = 1-097 x107m T and

L};z _){32)= 0138; Ca]'CU.late the Wavelength A of ch line.
2+1Y2=2

1885 57® HRUGRA I3 TR arardil Rroece 212G o IR T
s gt (321 (TRREA oiigfa | 12 IeffeM (=B i foran | 3R

R (Aol 43F) = 1-:97x10-7,1 % [%2-%2)=0-138 - _

(o038 H, (SACER SROAW 4 sioielt 41|

Or / &3t
A difference of 2-3¢V separates two energy levels in an
atom. What is the frequency of radiation emitted when

the atom makes a transition from the upper level to the

lower level ? 2

51 ~gE 7Y TR WS *ER AL 2:3 eV | TH FIGR A
R TACHITE SfAIHR Feapwd Wi & Rivadt fafe 7 g F=frs
i 2 |

Write the complete expressions of conversions of (1)3eP

to S due to g~ decay and (2) ff Na to Ne due g* decay.
- 1+1=2

B R ﬁ*ﬁﬂﬁmm (nfgp 1% (2) 22 Ng T @0 S i

| Ne-ﬁﬂﬁa%@@wwqaﬁmﬁ@lmq |

30T PHYS

[9] Contd.
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Or / wreat

y charged protons reside

(i) Explain in brief, how {,, the positivel
o 2 |

ﬁnitedly within the Nucleus.

HWWWWWW &ﬂ@a’lﬁlﬁ iR AT B
S a2l

of resulting
ty ? Under
Yo+1o+1=2

(% (i)  When si is doped with, B, what will be the type
semiconductor ? Will it possess overall charge neutrali

what condition nn, = n? ?

feql 5i© B O I =7, ﬁaﬁﬁ?@ﬁqm%ﬁ“”@' RS
oo Sige SuRTAel Afse 2 & p6® nny, =n; T ?

Or / qeq)

(i) You want to run an electric motor using a self-made full wave
rectifier. Draw a neatly labelled diagram to serve your purpose.
(Use the symbol @ for the electric motor). 2

e T Aefoaest KR €O SRS P Bt (TPROT W6 HRC
i1l | (oI Treet) TR (RIS <01 ARER b Sl | SR
Tl | (309 AW © ozt =T T )

1)/ (i) Video signals for transmission of pictures require about 42 MH:
of bandwidth. A TV signal requires 6 MHz of bandwidth for
transmission. Explain in brief. Mention the bandwidth for speech

ignal. 1Va+V=2

) e foa (RN AR 42 MHz bR eaew =1 TV
HIFS (2o AT LIS R 6 MHz #f6R4a | 5is iy <41 1 IR
WS (2o A R 4R erarem o Sy e

30T PHYS o [10]
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Of/%r

(i) From the diagram of 2 pujse shaped signal shown below indicate

the following parts of it.

4x14=2

oS (Y&l Wmm@-wﬁﬁﬁﬁ‘ﬁwwm

Sl

(a) Pulse rise
AT T

(b) Pulse duration
9{13'[@ AN

() Pulse fall
‘F'H?[@ Ao

(d) Pulse amplitude

Al "SR

30T PHYS (1]
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() Inthe following diagl‘alh the potential difference between the
points A and Bis V. Fing expression for total current I. Show
that | - 1+2=3

En+E
L1729k . nh

vV

Y—

f—— y —

8oieq BATHS A W% B R oI Wiew Rekren V 20 2AfEs 12
ﬁm}-awmﬂﬁr g af Bferedr | st (3,

_ Enn+Eyr, . nn

|4 I

?‘1 +r2 ?‘1 +r2

Or/ q%4qY

(i) Ry and Ryare two resistors. Re) and Rey(y) are their equivalent
resistances when they are connected in (1) series and (2) in
parallel. Draw two circuit diagrams for (1) and (2) and show

that Regts) x Regy) = RyxRy. Vo4 15 +2=3

Ry ©1% Ry W01 QS | Regs) &R Rg() 2 (141 YOI STIgey (1Y
QA (1) TR TS Wi (2) AL S FRLA9 T 2|

(1) == (2}3211@@121@%% (RS @ Regis) x Rpg(p)= R xRy

[12]
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@y @) Write Biot-Savart 1aw j, vector form and mention the direction

30T PHYS

(11)

of magnetic field- Which term in the law works as a vector
source and produces the magnétic field ? Mention one similarity
and one dissimilarity between Biof-Savart law for magnetic field
and Coulomb’s 1aw for electrostatic field. (Y2+2)+1+(Va+Y2)=3

- A (O Fops fora i R (A i BT 24

Fa0ors 24l RO Iy g5y (g TR I TR IR ova
% @2 FRRE (P T qrr-greiod @ o 51 3w oxg

S FETF I IO W it 9B AP SR 9B TR T

4 | | -

- Or/ 9y

An electron of charge e is revolving around a nucleus along a
circular path of radius r and with speed v. Starting from the

relation y; =IA, where the symbols have their usual meaning,
show that,

() ;u;z%’i and (2)- Fr=-

2m

e

Here [ is the magni'ﬁide of angular momentum of the electron
of mass m,. _' 1%2+1%2=3

e SIS B! G r JIEE JEIN AT B HEF 6T 5IRePTA
v BfSTR YR WM g1y = [A TR TRWIR, TS IR FKFSTLL

ABABT LR AP pizce (YE @,

. evr _ el
(i) #r=—§— Qe () 4T Qm_e

WS | T m, S eGP S0 |

113 I Conltd.
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Draw a ray diagram of , compund microscope forming
an inverted and Magp;ced image of an object. Which
n the compouny microscope acts as a simple
1f fos1em, f.=2ecm and L=20cm

lens i
microscope ?
re5pective1y, calculate the total magnification of the

114+Y2+1=3

microscope.

4B WWWWWQ@WWWW
2R <51 SRR B Sz 21 | THHTS A @RI (FCF BT
S WA I FE2 A" fy=lem, f,=2cm HE L=20cm
T, (OT8 SR IHOR ANAS o simt 4 |

Or/ 999

You know the phenomenon of scattering of light by the
atmospheric particles. Write a few lines about the blue
colour of sky and reddish colour of sky in the morning as

well as in the evening. - 1Y2+112=3

O Bl @ ArgmeTs 4 PR (olrzas g WO | i e g

S RO et ST TS WD e I B RS
ferar i

[14]
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In a prism 11 +274 anq 5=i+,_A. When the prism is at the
position of miniMum deiovion D ., show that, refractive index
of the material of the prio . <o

Also derive the expression for D,, for small angled prism.
2+1=3

B BT 1 +1,= A W 5=i+e-A | CAFoR feremH Frwew Rpf
@14 D, AUE, MY (3, o «ifds omde afewais 23,

sin(A +2Dm ] |
H:

. A
sin—
2

R (@ femg AR D, I 43 MG Refm a1

Or/ 9

Which optical device can produce optical dispersion and which
property is responsible for dispersion of light ? Draw a diagram
to show that it is possible to obtain white light again after

dispersion. ' 2+1+1%=3

CHICH! SCAPT AGRra (-iiess Rogaet Wit 2ite wi=e 3a1 B i
A (ARTY TR 7o 2 2 [OgRS (olmmR o @ o A (ot

Sii7 SIS IR (YIRS ot fBa Siae w5 |

[15] Contd.
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What did de Broglie Propose regarding wavelength (1)

associated with a particle of a5 m ? An electron of mass 7 and
ntial V. Show

3

(e) (1)

charge ¢ is accelerated from rest through a pote
at the de Broglie Wavelength of the electron is

[ Given37£n=e = 1-22*;]
m ©IT BN GO (TC® TfSs waesftnsy z-aﬁmmmwaﬁcﬁa
ol FRIE? m S A% ¢ WIS b1 e V Rearens et
Bf¥S (7l MYSA (X IERGAOIN W q0 SRIAD

2*1'227
JV- |

[fﬁmwa, J;:?l—e :1-22‘7-]

http://www.assamboard.com

Or/ 9%t

() The threshold frequency for a certain metal is 33x10 Hz . If

light of frequency 8 2 1014H; i incident on the metal, predict
the cutoff voltage for the photoelectric emission. 3

B 41 2laf¥ oI 33x10™ Hy | 4ot @ors 8 2 % 1014Hz
TR (ol AARE® A AL Rt et Cifoskd

Neren wefe sfsams RS Rram 29 Bty 1

30T PHYS [16]
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M') Write a few 1in€5 °0 Bohr Model of hydrogen atom. 3

- i e——" e S R
Or / warat

(i) What are the types in which radioactive decay takes place ? If
N is the number Of nyclej in a radioactive sample and AN
undergo decay in time At, show that 3x1a+]114=3

N(t)=Noe™"

@ 5 2fFAICT OGN Sy a1 R o zwe Al B oy
oielR TS A FORameg seap N T IR At S AN WA
fefgara (967 W0, oot gryedt @,

N(t)=Nge '

/f,// (@) (i) tate Gauss’s law in electrostatics and write it in its mathematical

30T PHYS

orm. Calculate the electric field E at the point P due to a charged
thin spherical shell, shown in figure (1). What will be the field

E shown in figures (2) and (3) ? Given surface charge density
is o. (1+%2)+2Y2+ (V2 +12)=5

! .P .
| &) ®)

fZa figree 4 siiveg #@cs! il o s 2w MR wece!
a1 esra 5 (1) w graeat B! AToe W wifs ieoiE AR
Al (T4 AR P g papfe® (FA E Soal A1 (2) W% (3)-F
CRIT! £ R g7 firgy AR, TR 28 WY o |

[¢Y

http://www.assamboard.com
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( | (ii) ‘,'f You are ‘o bring two Chargeé qi
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O?/% ; ._

- and g, from infinity to the
i i

points represented by the . otentials V; and Vs in ar.l ecllecq 1-.:

field E. If the distance betyeen g, and 92 within tt}e f1ei' Iff is

r, find the tOta]. Work doHe in assembling the Conflgufa 101,

in a space- The

at the point
2H+2Y2=5

Imagine an electric field E:(QOHSO})NC_I ,
potential at the origin is zero. Find the potential
(2,2) m. ' |
G2 (Ao CFa ES 4w g fTed e V) S Vv, &6 [
wHiter SR =i 751 S gy g, SR 42 mﬁamﬂmﬁﬁﬁ@ﬁ
Gq 7qG v W, (50T AR g5 S oA e I B
o7 afaa Ao w1

g Tgfe® ca E=(207, 30])NC <o T <1 | TR TGS
e Red 37 T, (90T (2,2) m R e e o 24 Fef
9|

Or / 93q

at is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C=4

(ii)
A . What will be its new capacitance
C’ of the capacitor if a material of d.e.c. K is inserted between
the plates ? Calculate the capacitance of the capacitor shown
below. * 1%2+142+3=5

— K= l

Wﬁs?gﬁmmWﬁ"WWW@mw c04
. : C=%0%/ |

nﬁmwm@skﬁﬁlwwwwﬁmﬁ@ﬁﬁmmé@

ARBR Tg g C' N 297 @y |
YIPG SN 3w | ' ' b creat e

[18]
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What do you meal by ele iromagnetic induction ? Name two
great experimentaliSts who, carried a long series of experiments
on electromagnetic induction. You are given two coils, one
galvanometer, on€ battery and some connecting wires. Describe
an experiment that €an show the production of electromagnetic
induction. . 1+(Y2+Y2)+3=5

Rige pr i Lo fs g 2 Rige g S TR 2l
<t #R7FTS IO (TN g TR A forat | CONT 0! A,
B (eTeTREDR, 9B @R wie [y AR AR SR
77| Ryge TFAT A 5y ot <B1 220w 30 4| ‘

Or/ w2t

What is motional em.f, ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PQRS at a
given instant, what will be the induced current at that instant ?

A straight conductor of length 0-1m moves with a speed of
10ms-1 perpendicular to a magnetic field of induction 1Whm 2.

Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5
AB
s L/
/ /"
. v
Ri / 0
— x —

Sty Rpe biern 70 T wo® WA @il S a1 <61 e A

Rfa =1 I At Gor =9 PQRS TF I$RR @Y R T, (ITH
GRS AR Rt wiRE e 29 w2 0-1m R el

AR 1Wbm™ Siteg pFEE CFR T e 10ms ! @ f
R SR R 133 st 911 (GG STHIe @A |

[ 19 ] ’ Contd.
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(1)
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Of/%

| that it
Draw a labeIIEd diagrarn Of an AC generatori Show f
current. What is its frequency of

———r e

produces sinUSOICl £, or 115+3+Y2=5

rotation in India ?

—— e a——

nﬂ;- 5 %ﬁ%ﬁwmwﬁf@%@aﬁ iR ol bl
it | (49T (@ RO (sine) (ereramed s D13 38 2z G LI
SReTT THBR T T Rl 2

State Huygens’ principle in optics. Using this principle derfve
the law of reflection or refraction. Which quantity remains

unchanged when a light wave suffers reflection or refraction ?
| 1+3+1=5

(AI1ZF SR TP SRe aeht 7l | B 7a Tl HfE (RIS
foram A fSRR @ [T 7911 (ol oS (B efowe Al
afeRed 20e QA (@IeH! I A of weAfRAfew oz A 2

Or/ g9t

y‘With the help of Young's. _doubie;slit arrahgement to produce

30T PHYS

interference pattern, derive an expression for fringe width 4.
Mention at least one difference between the interference fringes
and diff;action fringes. Are two identical bulbs of same power
and manufactured by the same company coherent sources ?

4+1H+15=5

TSN off 5 <R IS ZeT - I T i
ARCECIRER= s TR |

TR o <. weiaed b oS Gl e Wby Ak S

AN iR reaia AT, G FHOR WE G @A tonR
T B! A v TeA T ¢ '

[20]
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(iii) Write short not€® On g, o the following : Ixf=5
(1) Diffraction
GofTE
(2) Doppler effect
GolER HAREOA
(3) Polarisation of v,y

(517 ANASA

In which of the following case (s) the bulb will not glow, explain

in ‘(’ie_l‘ydbrlff- Cal‘;:ﬂate the forward and reverse resistance of a
Si diode trom the following V-I characteristics shown in

figure 4. 24+1Y2+114=5
—>— N
L1
= l lﬁ] < =
1 | |
V! 1 L
- 6-0V 60V 0-6V
oy ' 2) (3)

-

_____ o

v I{uA)

| @ .
6o BTe (e s/ (DR (RS T6AS ARG !
A, o G ey ot 1 HT 4 (TSR G5! S BT V-1 (3%

Pl DIGEOR g o I I el
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You know that in order to get a regulat_ed dc vol

a Zener diode across the OUtpuf rerminals of a rect
series resistor (Rs)

s of currents

tage we connect
ifier. Draw a

circuit diagram COMPIisin g a Zener diode,
and a load resistor (Rp). Indicate the direction

I, Ig (=1, the total current )and I; passing through Zener diode,

Rs and R respectively. Choose the correct option from the

following.

W) L=l @ L>Iz G) I <I,

How can we achieve the right option ?

In such a circuit if V, =60V, I, =40mA, [z =20mA and the

ﬁnregulated input is 10V, calculate the value of series resistor to

‘'work satisfactorily.  1+1h+14+142=5

(ST Gl (A oorF W fufie Wietes ARe ArE T
HISo5FS S (TR TN T I | 4B (GHIR GG, (&G m
(4T (Rg) W% BT Y (@4 (R,) FYS (O 4B 9417 B =il |
(SR OR'S, Rg W™ R; -3 WS eaifze Qe T 1, I (=1, 75
oAIR) W 1, 3 fixt fofes 1 | Oote fort (et fioia s 1R Sfevean
(1) IL"__IZ (2) IL>IZ S (3) IL<IZ

% REMTS R s1ps R R 7

A Bt 76N 77V, =60V, I, =40mA, I, =20mA R SfvaiEe

%{?ﬁmvmmaﬁmamwmw (T
(R T e 27 ok o 3

[22]

http://www.assamboard.com

wod preoquuesse mmm//:dpy



http://www.assamboard.com

Or / oot

(i) What is a logic gat€ ? Identify the logic operation carried out by
the two circuits Shown below and write the truth table for each
of them. ' 1+(1/2+1/2)-+ (1+2)=5

A~—[>°—

B | B eI >o—

(1) (2)

e 5 e oS redt TS TR A T A e

=
= forre w4t W 2o 5o (o Fd
g
=
z
7
4
=
jon
o
jav]
c.
@]
o
=4
X
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