
Time: 3 hrs Max. Marks : 70 

General Instructions 
1. All questions are compulsory. There are 33 questions in all. 

2. Thjs question paper has five sections: Section A, Section B, Section C, Section D and Section E. 

3. Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark eac~, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questi?ns 
of 2 marks each, Section D con tams five short answer questions of 3 marks each and Section E contams 
three long answer questions of 5 marks each. 

4. There is no overaJJ choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 

SECTION-A 
All questions are compulsory. In case of internal choices, allempt anyone of them. 

1. A parallel plate capacitor, when there is vacuum between the plates, has capacitance C
0

. 

Then, calculate the new capacitance when a sheet of thickness t of relative permittivity K is 
introduced between the plates. (Take, t = d) 

2. Draw a graph that represents the correct variation of inductive reactance XL with angular 
frequency ro . 

Or 

If the number of turns in a coil becomes doubled, then what should be its self-inductance? 

3. Calculate the internal resistance of a 4 V cell which gives a current of O .2 A through a 
resistance of 1 O n. 

4. When an electron makes transition from n =4 ton =2, then emitted line spectrum belongs to 
which part of the series of hydrogen spectrum? 

1" ~-atMeecf to attempt this sample paper without referring the solutions given here. However, cross check your solutions with 
rJ ,_.,_ giver, at the end of paper after you complete the paper 



f 
f11p/e Question P f Oper9 

145 

If a positron and 
,. calculate the ene:n electron annih · 

0
~ each. gy released . . Date, 
1 m Joules 

Or 

If tbe nuclear racti·u so{ 16 0 . 
wencalculatethed _fl 1S3x10 - 1s ens1ty f · m, 

01
atter. 0 nuclear 

6 
Write the expression f 

. magnification of a co or the angular 

th fin 
mpound · 

,vheD e · al image . rrucroscope 
point. lS formed at ne.,; 

7, 'fhe magnetic flux lmk . 
varies with time as ~ _e3d 2W1th the coil 

ul 
•'I'- t +4t 

calc ate the magnit d + 9 • 
emf at 2s. u e of the induced 

Or 

The frequency of an alt 
is 50 cycles/s and its er1:ating voltage 
find the nns value of~it!~~e is 120V. 

8. Sketch a graph showing . . 

For question numbers 11, 12, 13 and 1~. two 
slateme11ts are given-one labelled 
Assertion (A) and the other label1ed 
ReasoTI (R) . Select the correct answer to these 
questions from the codes (a) , (b) , (c) and ld) as 

given below. 
(a) Both A and Rare true and R 1s the com ~ct 

explanation of A . 
(b) Both A and R aTe true but R is not the correct 

exp1anation of A. 
(c) A is true but R is false 
(d) A is false and R is also false 

11. Assertion If we increase the current 
sensitivity of a galvanometer by increasing 
number of turns, its voltage sensitivity also 

increases. 
Reason Resistance of a \Vire also decreases 

with N. 

1 
. vanation of 

photoe ectric current with li · · d app ed voltage 
for tw~ mc1 ent radiations of equal 
intensity and different frequencies. Mark 
the graph for the radiation of hi her 

12. Assertion If the inner solenoid is much 
shorter than (and placed well inside1 the 
outer solenoid, then the flux ti.nkage N 1~ 

1 

can still be calculated. 
Reason The inner solenoid 1s effectively 
immersed in a uniform magnetic held due 

crequency. g 

9. Specify the relation between the number 
of holes and number of conduction 

electrons in an 
(i) intrinsic semiconductor 

(ii) n-type semiconductor 

Or 

Can we measure the potential difference 

across an unbiased p-n junction by 
connecting a sensitive voltmeter across 
its terminals? If yes, then why? 

10. Calculate the critical angle for a material 

of refractive index 1· 

to the outer solenoid. 

13. Assertion Propagation of light through an 
optical fibre is due to total internal 
reflection taking place at the core-clad 

interface. 

Reason Refractive index of the material of 
the core of the optical fibre is greater than 

that of cladding. 

14. Assertion The conductivity of an intrinsic 
semiconductor depends on its 

temperature. 

Reason The conductiYit\ of an intrinsic 
semiconductor is slight11 higher than tha 
of a lightly doped p-type sen11conductor. 
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Optical Fibre and rlddd 1ng is 

15. /\n opl1C'<1l fii.Jrl' b d thin lube• nl A-.;;;;.2'iJ!IiiJ'&;f;, 
l1<1n ~pdn•11 I m<1t<'n,tl lh<1I dilows liqhl lo 
J)d~~ lh1ouqh, w1lhoul I.Jc•1nq rclidrlc>tl 1nlo 
tht> t111 or dnotlwr e~lc•rndl nwct1u111 . II 
make use• nl loldl 111tl'rnal rcOl'cllon 
Tlw,L• l1b1 c, drC' fc11.Jncdled in such a wdy 
lhdl hqhl rc-nl'('fC'd <ll On(' side of tlw inner 
surl11cc- stnkt•, lhe olhc>r di an dngle 
l<11 ge1 thdn cnt1cc1I dngle. Even, ii fibre rs 
I.J,•nt, Jrghl nm edsll\ tr<1 vcl c1lnng till' 
lt•ngth 

(ii \\'h1ch ot the follow1ng 1s based on the 
ph,'rl(lnll'non of Iota! jntc-rnal reflection 
of hght 7 

(.i) Sptlrkhng of drdrnond 
(bl Opunil [tbrc> commtm1cat1<H1 
(d l11st1um,•nl us,•d b\ doclors lor 

L'lldO~l'l>P) 
(d) All oJ th,• c1bo, c' 

(ii) A 1ay nt light w1U undergo total 
inlNnal r,•O,•ct1on inside the optlcal 
hi.Ht>, it It 

(a) g,,,,, trom nnt>r m,,dium 10 dt>nsl'r 
lllt'd1U111 

lh) mnd,•nt at an dngl,:, le,s thc1n the 
critical angle 

(cl stnkc•s lhe mtertacL' normall\' 

!di mndt>ni di an angle grealt>r ·Uldn the 
c-mrcal dngle 

(ut) ff m core, incidence angle is equal to 
c-ntJcal angle then refraction angle will 
be 
(a) 0 

(cJ 90° 
(b) 45 ° 

(d) 180° 

(b) 11 1 > 11
2 

(rl 11, <. 112 (d) 111 + 112 "'2 

(v) If the value of cri tic~! angle is 30° lor 
total interna l rellect10n from given 
opticdl hbre, then speed of light in that 
(Jbre 
fa)J x lO" mis (b)1 .5x 10811l/s 

fr) 6 x I o0 m/s (d) 4.5 x 10s m/s 

Electrostatic Potential Energy 

16. Electrostal.ic potential energy of a systern 
of point charges is defined as the total 
amount of work done in bringing the 
different charges to their respective 
posillons from mfinitely large mutual 
separat10ns. 

By defm1lion, work done in carrying 
charge from oo to any point is 

W = Potential x Charge 

This work is stored in the system of two 
point charges in the form of electrostatic 
potential energy U of the system. 

(1) Work done m moving a charge from 
one point to other inside a uniformly 
charged conducting sphere is 

(a) always zero (b) non-zero 

(c) may be zero (d) None of these 

(ill A positively charged particle is 

released from rest in an uniform 

electnc field. The electric potential 
energy of the charge 

(a) remains a constant because the 
electric field is uniform 

(b) mcreases because the charge moves 
along the electric field 

..... pie Quest/on Pap ,e1,·· o, 9 

(cl derr(!ases bt·rnu~ , 
(..' tn" 'h,1 along the i:?lr•rtrir h,•l(I '(1•1 m,,,,.., 

(d) decmas1,s becau~,. th, , 
oppos1t1, to lhe elet I 

th"'W· mr,ves 
nc helcJ 

(i.Jil Tbree charges are 
placed at the vertex 
of an equilateral 
triangle of side I as 
shown in figure . For 
what value of Q, thc-

+O 

l\., 
eleclroslatic potential energy of the 
system 1s zero? 

(a) -q (b) q(l 

(cl -2q ld) q(l 

(1v) In the hrJllf", pr0ton 
rn,,,,,.," t.11st ... n< e d rn 
,, ur11k,rm <,l<•ctnr­
tidd F, "~ shown 1n 
th<• [1r1ur•• Th•· work 
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E 

~---0 
p 

---d----+ 

dr,n,1 r,n th,. pmtnn by r•lectrir. held is 
(d) nr•cy,ovc (hl pos1tive 
(c:) zi,rr, (dl None of these 

(v) lwo s1m1lM pr,s1llve p0mt charges each 
of 1 µC have been kept in air at 1 m 
disldnce from e"r.h other. What will be 
the potential energy? 
(al t J lbl 1 eV 
lc)9,10 - 1 J (d)wro 

SECTION-C 
esUons are compulsory In co f • . 

pJl qu · se o 1nlerna/ choices, attempl anyone. 

17, Define mobility of charge carriers and in rontact. Find lhe power and focal length 
specify its SI unit. Write its expression of the combination. 

in terms of relaxation time also, 21. Identify the electromagnetic waves whose 

18. Obtain with the help of necessary 
diagram, the expression for the 
magnetic field in the open space in the 
interior of a current carrying toroid , 

19. The fission properties of !!9 Pu are very 

similar to those ;~5 U. The average 
energy released per fission is 180 MeV. 
How much energy, in MeV, is released, 
i[ all atoms in 1 kg of pure ;!9 Pu 
undergo fission? 

Or 

Would the Bohr's formula for the 
H-atom remains unchanged, if proton 
had a charge (+4/3) e and electron had 
a charge (-3 /4)e, where 
e = 1.6 x 10 -19 C. Give reasons for 
your answer. 

20. In a single slit experiment, how is the 

angular width o[ central bright 

maximum changes, when 

(i) the slit width is decreased? 

(ii) light of smaller wavelength'/.. is used? 

Or 

A converging and a diverging lens of 
equal focal lengths are placed coa.xially 

wavelengths vary as 
(i) O. lm to l mm lu) l nm to ;0- 1 nm 

Write one use for each. 

22. A hollow charged conductor has a tiny hole 
which is cut into the surface. Sho·w that lhe 

electric fi 0ld in lhe hole is ~ n. where n 
\ ?.e o ' 

is the unit vector in the out'.>.·ard normal 
direction and cr is the surface charge density 
near the hole. 

23. A photodiode is fabricated trom a 
semiconductor w1th a band gap of 2.8 eV. 
Can it detect wavelength at 6000 nm? 
Justify. 

Or 
What is the current flowing in the circuit 
given below~ 

• n 

.
r--""·.,,.__..,._ 
I ?5:.0, 

>:'.\ -1 311 

24. The graph showing the variation o[ stopping 
potential with frequency of incident 
radiation for tvw photosensitive metals 
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SECTION-D 
tt •mpt a11vone 

All ques/Jon.- are compulson In ,a,c of internal cho1ccs. 0 c • . 

28 D m·e the expression for electrost . 
26. Cdkulate I.he rdte di "h1ch thf' flux linked • e . 1 due to an electric di 1 dtic 

with th e genera led area changes w1 1h hme potentJa po eat a 
point p wc11Jled at an angle 8. 

wh en a rod of length .\ IS Or 
(l} tran slated. 

/u/ rota ted m a umfom1 field of inducrion B 

as ~h01,·n in figu res belo\\' 

Or 

A long solenoid S hds n turns per metre, 
v.'ith diameter a At the centre of tlus coil, 
we place a smaller coll of N turns and 
diameter b (where, b< a} . If the current m 
the s~lenoid increases linedily with time, 
what is the induced emf appearing in the 
sm':11~r coil? Plot graph showmg nature of 
\'anatwn rn emf, if current varies as a 
function of mt 2 ,.. c. 

7. \'\rite the principle of a rectifier. Draw the 
arcmt diagram, usrng p-n junction diode 
for a half-wave rectifier. Also, sketch the 
rnput and output waveforms. 

(il Two Jong straight parallel Wires carry 
charges}. and ?.. 2 per ~nit length_ The 
separation between their axes is d. 

f md the magnitude of the force 
exerted on the unit length of one due 
the charge on the other. 

(ul A point charge placed at any point on 
the axis of an dipole at some large 
distance experiences a force F. What 
v.ill be the force acting on the point 
charge when its distance from the 
dipole is doubled? 

29. Magnetic field lines are a visual and 
tntuitJve realisation of the magnetic 
field . These are those imaginary lines 
which continuously represent the 
direction of the magnetic field. They are 
in the form of closed loops. Field lines 
for a bar magnet are as shown in figure 
below 

~ ft"p/o Question l•ut>e, 
9 

,_;ow, with the l1t'lri, I nix 
in(ormalron, 

l•l sketch magn tit hr d h 
currc•nt (arrying h , n 11m n 11 

noso r,d 
(iii hCJW 1s the dtrcctir,I" 01 0 

field lmP rr present€>d? maqnc- 1< 
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he fftnc 

1 
qucsuans ore compu/~ory In SECTION-E 

µ . casr, of Internal cho,c at/empt an ' 

31 (l) Determmc the Vdllle of h • 
· between the r, dS<' dilkrence How doe<; 

. C\Jrrent and the v It 
the given series L-C-R rirruit 

O 
dQ<" in 

R 4"XIO 

v~v0s,n(1000r+♦J c--, 
::::: C 2,.F 

l 
L~ 100 mH 

(ii) The alternating current in a cucuit is 
descnbed by the graph shown below. 
Find the rms current in the graph 

2 

l 1 T 
/(A) 

2T 
-1 

-2 r(s) --, 

Or 
(i) A series L-C-R circuit is connected to an 

AC source of voltage V and angular 
frequency ro when only the capacitor is 
removed, the current lags behind the 
voltage by a phase angle ct, and when 
only the inductor is removed. the 
current leads the voltage by the same 
phase angle. Find the current ilo\\ing 
and the average power dissipated lil the 
L-C-R circuit. 

(ii) An alternating voltage is gi\'en by 
V = 140 sin (3141) is connected across a 
pure resistor of resistance 500 Find 
(a) the frequency of the source and 
(b) the rms current through the resistor. 

32. (i) State the essential condition for 
diffraction of light to occur. 

xpt>nm 
of ..:l•p~ira 
sc-rePn 1s 

(11} A hPam of Lt,fnt 
WdVt'lPngths I; 
usc-rl to obtc1m 1 

Young's double 

(al Find the d1Stanc 
on the SCTN.'D fro 
for the wavelen 

lb) What 1s the least d 
central ma.~mum 
fnnge.s comod., rlue 
wavelength ,1 

The di~tance bet,.,;een the £.:3 IS 

?. mm and the dIStdnce betv.'t!'etl e p..a::-e 
ot the slits and the screen is 1- en:. 

Or 
An angular magrufia!l ~ ~g-... ... 'ying 
power) of 30 1s de-;::red i;..- T,9 c.n ob:ectl'I. e 
of focal length 1 '.!S an aad a;;. e~ep.ece of 
focal length .5 cm HO\!,,· ·w1:... \ - ,,et-up 
the compound micros---opel 

33. (ll S tate with hep of nN"~ ' cb!.gram the 
working pnnaple of meter b~dg"' and 

wnte its bala.!lce condinon 
Iii) l\ltentiometer w1re PO ot l m length is 

C'onnected to a , tandard cell E1• Another 
,-t>ll f of em{ 1 O'.! \" is connected as 
shu\\.;, m the cirnnt diagram v.,th a 
rt>:-i~ tance 1 and a sw1tch S, Wtth S\•,itch 
S ,,pen. null pomt is obtained at a 
dbtdnce of 51 cm trom P. 
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E, 

p 0 

1.02 V 

E2 s 

Calculate 
(a) potential gradient of the potentiometer 

w1re, 
(b) emf of the cell E1 and 
(c) when switch S is closed. 

Will the null point move towards P or 
towards Q? Give reason. 

(i) 

(ii) 

i Succeed Physics Class 12th 

Or 

State the Kirchhoff 's laws and specify 
the sign convention used. 

Determine the current in each branch 
of the network sho\vn in figure below 

B 
(I, -13) 

sn 

C 

D 

10 V 

10 0 
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