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PHYSICS
Qllfas [Qsun

(312-G)
Time : 3 Hours | [ Maximum Marks : 80
WY 1 3 5Alls ] [ 2i(&sdx 20l : 80
Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is most appropriate. Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question. No
separate time is allotted for attempting multiple choice questions.

Al : (i) et o usll R ©.
(i) McAs Usedl U el ARl 2L 219d B,

(i) M3 AvAaL1 AL 10 AL Ucds M3 M2 AR [Bsedl - (A), (B), (C) 2t (D) 2ild & eyuigl »is el
dl 9, AL AR [Bseulial AL [Qseudl wrigall 53, dukl Gur YRasil ust vl W
avil.  otglased ugilAL G w2 SIS 2(ARsd uad 2Areunl Adl 209

1.  Aball of mass ‘m’ strikes a rigid wall with speed ‘u” and rebounds back with the same speed. 1
The impulse imparted to the ball by the wall is :
(A) 2mu (B) mu (C) zero (D) —-2mu

‘m’ geMIA Al 245 €4l £ [Earel u’ ol (2364) 1S UKL O 2 o US| clsy 236U A1 2 Wl 248
8. [ER glRL gl UMM 2okl UL © ¢

(A) 2mu (B) mu Q) U™ (D) —2mu

2. A crane lifts a mass of 100 kg to a height of 10 m in 20 seconds. The power of the crane is 1
(take g=10 ms~?) :

(A) 100 W (B) 200 W (C) 250 W (D) 500 W

100 kg ged™incoll sigr 245 31 10 m <l Gl2ud W 20 As~sul Gur 4 st 8. 3ol st © ¢
(take g=10 ms?)

(A) 100 W (B) 200 W (C) 250 W (D) 500 W
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3. A Carnot engine is working between steam point and ice point. Its efficiency will be : 1

(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
s sidle Ayt arsulolg 249 [G3lohg 22 s 53 ©. a-dl gl ¢ -
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%
4.  Which of the following processes is correct for a given P-V diagram ? 1
Px
Y
(A) Adiabatic Process (B) Isothermal Process
(C) Isobaric Process (D) Isochoric Process

A P-V 230 U2 54 Gusy 1Rl S 7

P
Y
(A) 2l B (B)  uandl uba
(C)  usel uba (D) sl ula
5. Sound waves travel fastest in : 1
(A) Solids (B) Liquids (C) Gases (D) Vacuum
ectf-cloll sl Wieul Al g, oL ol e s © ]
(A) 8ld (B) g4 C) S (D) AsyH
6.  Figure shows a sinusoidal wave at a given instant. 1
D
VAN /N
| N\ _/C \_'E
Which points are in same phase ?
(A) A'B (B) B, C (© B,D (D) GE

(AR 23 w2 215 RS ol Al 2404 Rl sl 21y ©.
D

/AN /TN

Y-

el g4l A (S5 © o 2igey JuuL © 7

(A) A B (B) B,C (C) B,D (D) G E
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7.  An optically active substance :
(A) rotates the plane of polarised light
B) changes the direction of polarised light

D

(
(C) does not allow plane polarised light to pass through it
(D) none of these

25 UslRS1 el :

(A)  gyelloyd sl AWl gae o.

B)  gellojdt usiaidl ru wkaldd 52 ©.

(C)  dd gellogd mstair duiell waR us gdl sl

(D) Gurai >z Adl.

8.  In nuclear reactions, there is a conservation of :
(A) Mass only (B) Energy only
(C©) Momentum only (D) Mass, Energy and Momentum

YL MBI e A O

(A) 55 gedMInAr] (B) 55 Glod]
(C) 55t ¥l (D)  gedle, Glod 4 2l
9.  Which of the following spectral series falls within visible region of electromagnetic

radiation ?

(A) Lyman series (B) Balmerseries (C) Paschen series (D) Pfund series

~

A2l 59 2usza Al Rgd 2ersld Belci et Ml 209 8.

(A)  agdq Al (B) cuwz 2l Q) w2l (D) 5 Al

10. The refractive index of glass is 1.5 for light waves of A=6000 A in vacuum. Its wavelength in
glass is :

(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A
AL A =6000 A {l MstaL 2ol Hie s Wl S5 1.5 B, sl dedl oL dotde] A &L

(A) 9000 A (B) 4000 A (C) 6000 A (D) 3000 A
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11. Define (a) coefficient of static friction; and (b) coefficient of kinetic friction. 2

(a) RAR arilis 244 (b) 2Ud erlglisa carvaufia s2U.

12. A block of mass ‘m’ is held on a rough inclined surface of inclination 6. Show in a diagram 2
various forces acting on the block.

‘m’ g (80) Al 245 olls 9 slelelon gl vl Al wR i ©. dl GwR awidi [y val
gl gxlell.

13. Draw a schematic diagram of hydraulic jack for raising automobiles to the desired height. 2

25 (AR Gl2ud GuR iz gl Guisal e ebgllds s 2is wyRd BiAL gk,

14. State Zeroth law of Thermodynamics. How many joules of work is equivalent to one calorie 2
of heat ?

Grapoi(dRuRatAL 2rdsiel [Raua dvil, Guad] 25 3l s Sedl sganl eiRleR €ld ©.

15. Draw an indicator diagram for a thermodynamic system, when it expands isothermally 2
from volume V, to V, at pressures P; and P, respectively.

Gopifsly ubael els ugld ER1 R €14 P 2 Py GUR 2irgsi 2idd V8l V), udnd
ARUML AL v A B,

16. State two reasons, which were pointed out by Laplace for his correction to the formula for 2
velocity of sound in air given by Newton.

2ol o SREL Quil oyl Ll AL AR AL 2ctorel 36U W2 ~eerl Yorl AL A 529w,

17. Show that for every 1°C rise in temperature, the velocity of sound in air increases by 2
0.61 ms~1.

el 3 WA 1°C il seieugl] syl oAl 9oL 0.61 ms™1 el sd ©.

18. Draw a graph showing the variation of resistivity of a semiconductor with temperature. 2

Al 18 2A8eesl uldRiasdiAL WRAdAA g2llsl WE 25 LS ot

19. What are main four observations from the experimental study of photo-electric effect ? 2

5121-8A525 2L WP AUCAUAL o AR 2AAlSAL 5L S
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20. State Newton’s First law of motion. Define inertia. Which physical quantity is a measure of 4
the inertia of a body ?

Is it correct to say that a body always moves in the direction of external force acting on it ?
Give reasons thereof.

2l NAWUA A quil. srseatel carvay 240l wgiiql sescadl Wi e 59 olllds R Gudemi
2 O 7

2], 24 58 U © 3 516 uglel ¢HAL Al WR S sl Al (Bl o A9 B 7 ddd sReL 2L

21. A body of mass 2 kg is at a height of 10 m above the ground. By applying work-energy 4
principle :
(a) Calculate speed of the ball at a height of 6 m from the ground, when it falls freely from
top.

(b) Calculate speed of the ball, when it reaches the ground after free fall from a height of
10 m.

() How much work is done by gravitational force in bringing the ball at a height of 10 m
from the ground ?

(d) State whether the work done in (c) will be positive or negative. (Take g=10 ms~?2)
2 kg €0 8Rletdl 215 UgiA o3l ol 10 m Al GRS w2 wvd ©. s1-Glad Rigia-l Gudlal o3

a) ol el 6m Al Glud w gndl el sl s, s d 10 m 2l Yt 3U A W B,
b) 10 m -l Glugell s 30 usul usl eraild uz ugizal wr gl -l aiddl s2U.
c) ol 2l 10 m Al Glaud W g 4 erell U A3ceusRL Lo gIRL F2d S SAML 24 7

d) odiel ¥ (c) H 536 51 Urtlcns 62 2= 4RUCHS 7 (g =10 ms 2 Wil €l)

22. Based on Bernauli's theorem, describe the working of a ‘Flow meter’ to measure rate of flow 4
of liquids through pipes. Draw its diagram.

ol Rigia W 20k ‘agrt dle Al sl [BR1 avtl, s Aol et Hudl dedlHL sert 8
HMAL AR R O, e R ueL gL

OR / @2l

On the basis of Stoke’s law, explain (a) why a soldier opens his parachute close to the ground,
when he jumps from a flying aeroplane ? (b) why rain drops reaching the earth donot have
very high kinetic energy ?

2T5ell (A3 0L Ut S (a) HUlAs e (Qauet ol 2L 58 © R d dR1geA syl Widdey 2L At A%

-~

© 7 (b) yeell Gur usen o eRauel Zhudlel ouldsr Glod W Hie o qER A8l €ldl 7
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24.

25.

26.

27.

28.
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Two resistances R; and R, are connected with a battery of V volts. Compute the net resistance,
when they are connected first (a) in series and then (b) in parallel. Draw circuit diagrams
for each.

A (ARIESL R; 2t Ry AV clleedl el 18l stsaliil 20y, 8. et aRlbs 3uq WAL, stz 241 o
UARIHSIA 2459 () M Al Aoyl 244 (b) Ul W Bl sdseuvl 2uel. €25+ 2is-2is kv
RERON

Derive an expression for the drift velocity of conduction electrons, when electric field is
applied.

[Geigiairl dducl g cigs dasgiriAl [(geadidl cisrsl dvil.

State de Broglie Hypothesis. Derive an expression for the de Broglie wavelength of an
elementary particle of mass ‘m’ and charge ‘q" and moving with a velocity ‘0" after being
accelerated through a potential difference “V’.

N

[-ciodl-t @A [BRL @ull. ‘m’ gaston 5@ 2L ‘q v el AdRBUA B, sk AV
[Aetctirdz gl etk 5214 8. [-voedl doed] uie isvs Al

(a) Show three basic components of a Transistor with the help of a diagram.
(b) Draw symbols of n-p-n and p-n-p transistors.

Why does the arrow head point ‘outward’ in case of n-p-n transistor; while ‘inward” in
case of p-n-p transistor ?

(a) Rl ueg 9 gilyreanl A9l v g2sl vtiell.

—
@)
~

(b) n-pn 2 pn-p gilveU e AUidlds [A3uel wrusl,
(©) n-p-n 2ilveul 2 & ‘AU gy’ sdR p-n-p gllevrein igrel clley i 2 W ¢ B 7

What are electric field lines ? State their three properties. Draw electric field lines for
(a) single positive point charge; and (b) electric dipole.

[Ggyaigia 3ol 3 € © 7 dnl gL aeel (G2l dvil. (a) aricis Dsa (O 2002l 244 (b) Ry [yt
e [Agagiadl vl otriel.

(a) Explain the phenomenon of polarisation of light. Draw a schematic arrangement of
apparatus used for it.

(b) How unpolarised light is plane polarised by reflection from a transparent material ?
Show it by drawing a ray diagram.

(c) Derive an expression for Brewster’'s law.

(@)  HstlAl gellowetndl seinl Masdll. dn stetl el el dleerell Rt gkl

(b)  wreals gl ol uRaldd ugd 2igellod usizl 3oll Ad gellojd A © 7 ddl Wi s (BReL 201w
gL

(©)  orerel [Raat Wi 2HA(Geufsa Ao,



29. Sir C.V. Raman was awarded Nobel prize in Physics in 1930 for the discovery of ‘Raman
Effect’.

(a) State ‘Raman Effect’, with its simple theoretical explanation.

(b) Calculate refractive index of an equilateral prism, if the angle of minimum deviation is
equal to the angle of prism.

U 1930 Hi Lol 3 oAl Al Y5 Fue deust’ Al e W 2L 20 ¢d,
(a) ‘uA-Ueu (A2l ediell, 2 el d-l Agilds vl 24,

(b) 518 A Blopy Al vgLinL aglotetnsdl 21zl 530, sdlR Yy [Budn 519 247 By sleL ot
s oRAoR S,
30. (a) Classify solids as conductors, semiconductors and insulators, on the basis of energy

bands. Draw one diagram each for their energy bands.
(b) Write down main two differences between intrinsic and extrinsic semiconductors.

(a)  Glod GidiAl 28R sl 2edeissl 24 [Qga-[EARUEAL llsze (A2l dvil. g3 Hie 2s-2is Glod
e, (Rt iRl
(b)  iid 2elaest 2 cAldoia elaugsl aRAAL A Yu dgiedl srguell.

OR / 22l

(a) Explain the formation of p-n junction. Draw a diagram for it. Hence define ‘Depletion
Region” and ‘Barrier Potential’.
(b) Draw I-V characteristics for a zener diode. What is its main application ?

(a) p-n o/5UeArl @Al UHoell. el W2 2is R gkl RraiA 2R’ 2 ‘ARURAL A cqrvafid s2U.
(b) B3R SAsrl IV gl 215 s otriell. dell 205 vy Guailol welL quil.
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