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Physics

HkkSfrdh
(312)

Assignment - I

ewY;kadu i=k & I

(Lessons 1-12)

¼ikB 1 ls 12 rd½
Max. Marks: 25

dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.

fVIi.kh% lHkh iz'uksa dk mÙkj nsuk vfuok;Z gSA izR;sd iz'u ds vad leku gSaA
(ii) Write your name, enrolment number, AI name and subject etc. on the top of

the first page of the answer sheet.

mÙkj iqfLrdk ds izFke i`"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

1. Answer any two of the following questions.

fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,A

(a) State the law of conservation of momentum. Derive this law from Newton's third

law of motion. Illustrate the conservation of momentum with an example.

laosx laj{k.k dk fu;e crkb,A bl fu;e dks U;wVu ds r̀rh; fu;e }kjk O;qRiUu
dhft,A laosx laj{k.k ds fu;e dh ,d mnkgj.k }kjk O;k[;k dhft,A

(b) A driver of a car travelling at 60 km/h applies the brakes and decelerates uniformly.

The car stops in 6 seconds. Another driver going at 36 km/h applies brakes slower

and stops after 10 seconds. Plot the speed time graph for two cars on the same

paper. Which of the two cars travelled farther after the brakes were applied?

60 km/h dh pky ls pyrk gqvk ,d dkj Mªkboj czsd yxkrk gS vkSj dkj dks ,d leku
eafnr djrk gSA dkj 6 lsdaM esa #d tkrh gSA 36km/h dh pky ls pyrk gqvk ,d
nwljk Mªkboj dkj ij /kheh xfr ls czsd yxkrk gS vkSj 10 lsdaM ds i'pkr #d tkrk
gSA nksuksa dkjksa dk pky&le; xzkQ ,d gh dkxt ij cukb,A czsd yxkus ds i'pkr
nksuksa dkjksa esa ls dkSu lh dkj vf/kd nwjh pyh\

(c) A stone of man 500 g tied to the end of a string 80 cm long is whirled in a horizontal

circle with a constant speed. If the stone makes 14 revolutions in 25 s, what is the

magnitude and direction of acceleration of the stone? Also calculate the tension in

the string.

80 cm yEcs /kkxs ds ,d fljs ij 500 g nzO;eku dk ,d iRFkj ck¡/kk x;k gS vkSj bls
,dleku pky ds lkFk fdlh {kSfrt òr esa ?kqek;k tkrk gSA ;fn iRFkj 25 s esa 14 pDdj
yxkrk gS rks iRFkj ds Roj.k dk ifj.kke vkSj mldh fn'kk D;k gksxh\ /kkxs esa ruko dk
Hkh ifjdyu dhft,A
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2. Answer any two of the following questions.

fuEufyf[kr iz'uksa esa ls fdUgha nks iz'ukas ds mÙkj nhft,A

(a) Define Young's Modulus for the material of a body. A steel rod has a radius of 10

mm and a length of 1.0 m. A 10 × 104 N force stretches it along its length. Calculate

(a) stress and (b) elongation on the rod. Young's Modulus of steel is 2.0 × 1011

Nm–2.

fdlh oLrq ds inkFkZ ds fy, ;ax ds xq.kkad dks ifjHkkf"kr dhft,A fdlh LVhy dh NM+
dh f=kT;k 10 mm rFkk yEckbZ 1.0 m gSA dksbZ 10 × 104 N dk cy bl rkj dks bldh
yEckbZ ds vuqfn'k [khaprk gSA NM+ esa (a) izfrcy rFkk yEckbZ esa òf) ifjdfyr dhft,A
LVhy dk ;ax izR;kLFkrk xq.kkad 2.0 × 1011 Nm–2 fn;k x;k gSA

(b) State the theorem of perpendicular axes for the moment of inertia of a lamina.

Calculate the moment of intertia of a disc of radius R and man M about one of its

diameters. Given moment of inertia of the disc about an axis perpendicular to it

and through its centre is 
2

2
MR

.

fdlh iVy ds fy, tM+Ro vk?kw.kZ ds yEcor v{k izes; dks fyf[k,A f=kT;k R rFkk
nzO;eku M dh fdlh pfØdk dk vius fdlh O;kl ds ifjr% tM+Ro vk?kw.kZ ifjdfyr
dhft,A fn;k gS fd pfØdk ds vfHkyEcor rFkk blds dsUnz ls xqtjus okyh v{k ds

ifjr% tM+Ro vk?kw.kZ dk eku 
2

2
MR

 gSA

(c) State Pascal's law. Explain the working of a hydraulic lift. In a hydraulic lift how

much weight is needed to lift a car of man 1000 kg. Given the ratio of the areas of

cross section of the two pistons is 10.

ikLdy dk fu;e fyf[k,A gkbMªkWfyd fy¶V dh dk;Z iz.kkyh le>kb,A fdlh gkbMªkWfyd
fy¶V esa 1000 kg nzO;eku dh dkj dks mBkus ds fy, fdrus Hkkj dh vko';drk gksxh\
fn;k gS fd nksuksa fiLVuksa ds vuqizLFk dkV ds {ks=kQy dk vuqikr 10 gSA

3. Derive expressions for the values of g on the earth's surface and at a distance h above

the surface of the earth, where h is very small compared to the radius of the earth.

Calculate the value of g at an altitude of 16 km. Take the radius of the earth as 6400 km

and the value of g on the surface of the earth as 9.8 ms–2.

ìFoh dh lrg ij rFkk ìFoh dh lrg ls h nwjh ij g ds ekuksa ds O;atd O;qRiUu dhft,A ;gk¡
ij h dk eku ìFoh dh f=kT;k dh rqyuk esa cgqr NksVk gSA
16 km dh rqaxrk ¼ìFoh dh lrg ls Å¡pkbZ½ ij g dk eku ifjdfyr dhft,A ìFoh dh f=kT;k
6400 km rFkk ìFoh dh lrg ij g dk eku 9.8 ms–2 yhft,A

OR ¼vFkok½

State Bernoulli's principle. With the help of diagrams explain its application in the

design of a carburetor and in the design of the body of an aeroplane.

cuwZyh ds fl)kUr dk o.kZu dhft,A fp=kksa dh lgk;rk ls fdlh dkcZqjsVj rFkk ok;q;ku dh
ckWMh dk fMtkbu rS;kj djus esa blds mi;ksx dk o.kZu dhft,A
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4. Define the term coefficient of thermal conductivity. List the factors on which it depends

An iron bar (L
1
 = 0.1 m, A

1
 = 0.02 m2, K

1
 = 79 Wm–1 K–1) and a brass bar (L

2
 = 0.1 m,

A
2
 = 0.02 m2, K

2
 = 109 Wm–1 K–1) are soldered end to end as shown in the following

figure. The free end of the iron bar and brass bar are maintained at 373 K and 273 K

respectively. Calculate the temperature of the junciton of the two bars.

Å"ek pkydrk xq.kkad dh ifjHkk"kk fyf[k,A ;g xq.kkad fdu&fdu dkjdksa ij fuHkZj djrk gS\

yksgs dh ,d NM+ (L
1
 = 0.1 m, A

1
 = 0.02 m2, K

1
 = 79 Wm–1 K–1) rFkk ihry dh ,d NM+ (L

2

= 0.1 m, A
2
 = 0.02 m2, K

2
 = 109 Wm–1 K–1) dks fuEu fp=k ds vuqlkj fljksa ls vkil esa

lksYMj fd;k x;k gSA yksgs dh NM+ rFkk ihry dh NM+ ds LoraU=k fljksa dks Øe'k% 373 K rFkk
273 K ij j[kk x;k gSA nksuksa NM+ksa dh laf/k dk rki ifjdfyr dhft,A

OR ¼vFkok½

State the first law of thermodynamics and express it in the mathematical form. Write

the sign conventions for the signs of ∆Q, ∆U and ∆W. What are the limitations of this

law?

Å"ekxfrdh dk izFke fu;e fyf[k, vkSj bls xf.krh; :i esa O;Dr dhft,A ∆Q, ∆U rFkk
∆W ds fpUg ds fy, mi;ksx dh tkus okyh fpUg ifjikVh dks crkb,A bl fu;e dh D;k
lhek,a gSaA

5. Project Work

Take four beakers A, B, C and D of suitable size (about 100 mL). Four equal volumes

of clean water, sugar solution, detergent solution and kerosene in beakers A, B, C and

D respectively.

Procure four capillary tubes of the same internal diameters from some scientific store

or a school laboratory. Clean the capillary tubes and dry all of them with a dryer.

Now dip first capillary tube in beaker A, second in beaker B, third in beaker C and

fourth in beaker D. Observe and compare the rise of different liquids in the capillary

tubes. Try to measure the rise of liquid in each capillary tube. Arrange the liquids

according to their rise in the capillary tube.

Record your observations in your note book and interpret your findings. As you know

the surface tension of detergent solution is less than that of pure water, on this basis

Iron Brass

To

T
2
 = 273 KT

1
 = 373 K

yksgk ihry

To

T
2
 = 273 KT

1
 = 373 K
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arrange these liquids in decreasing order of their surface tension.

Write a report of this project.

ifj;kstuk dk;Z

mfpr lkbt ¼yxHkx 100 mL½ ds pkj chdj A, B, C rFkk D yhft,A pkjksa chdjksa A, B, C

rFkk D esa Øe'k% 'kq) ty] phuh dk ?kksy] fMVts±V dk ?kksy rFkk dsjksflu ds leku vk;ru
yhft,A

fdlh oSKkfud midj.kksa ds foØsrk rFkk fdlh fo|ky; dh iz;ksx'kkyk ls leku vkUrfjd
O;kl dh pkj dsf'kd ufy;k¡ yhft,A dsf'kdk ufy;ksa dks lkQ djds fdlh Mªk;j ls lq[kk
yhft,A

vc igyh dsf'kdk uyh dks chdj A esa] nwljh dks chdj B esa] rhljh dks chdj C esa rFkk pkSFkh
dks chdj D esa Mqcksb,A dsf'kdk ufy;ksa esa fofHkUu nzoksa ds Åij p<+us ds izs{k.k dhft, vkSj
mudh rqyuk dhft,A izR;sd dsf'kdk uyh esa p<+s nzo ds ry dks ekius dk iz;Ru dhft,A
nzoksa dks dsf'kdk uyh eas Åij p<+us ds vuqlkj O;ofLFkr dhft,A

vius izs{k.kksa dks viuh uksV cqd esa vafdr dhft, vkSj vius fu"d"kks± dh foospuk dhft,A tSlk
fd vki tkurs gSa fd fMVts±V ds ?kksy dk i`"B ruko 'kq) ty ls de gksrk gS] bl vk/kkj
ij bu nzoksa dks i`"B ruko ds ?kVrs Øe esa O;ofLFkr dhft,A

bl ifj;kstuk dh ,d fjiksVZ rS;kj dhft,A
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Physics

HkkSfrdh
(312)

Assignment - II

ewY;kadu i=k & II

(Lessons 13-23)

¼ikB 13 ls 23  rd½
Max. Marks: 25

dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.

fVIi.kh% lHkh iz'uksa dk mÙkj nsuk vfuok;Z gSA izR;sd iz'u ds vad leku gSaA
(ii) Write your name, enrolment number, AI name and subject etc. on the top of

the first page of the answer sheet.

mÙkj iqfLrdk ds izFke i`"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

1. Answer any two of the following questions.

fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,A

(a) A plane, mechanical wave is represented by the following equation:

y = 30 sin (30 πt + 0.03 πx)

Where y is measured in cm, x in metres and time (t) is measured in seconds. Find

(i) amplitude of particle-velocity

(ii) wave-velocity

,d lery] ;kfU=kd rjax fuEufyf[kr lehdj.k }kjk fu:fir dh tkrh gS

y = 30 sin (30 πt + 0.03 πx)

tgk¡ y dks lsUVhehVjksa esa] x dks ehVjksa esa rFkk le; (t) dks lsdaMksa esa ekik x;k gSA
ifjdfyr dhft,

(i) d.k&osx dk vk;ke

(ii) rjax&osx

(b) An astornaut carries a spring watch and a pendulum clock with him from the earth

to the moon. Both the devices were set to give correct time on earth. Will they

give accurate time on moon also? Explain.

,d vUrfj{k ;k=kh vius lkFk ,d fLizax vk/kkfjr ?kM+h vkSj ,d yksyd ?kM+h ysdj ìFoh
ls pUnzek ij tkrk gSA ìFoh ij nksuksa ?kfM+;ksa dks lgh le; crkus ds fy, leaftr fd;k
x;k FkkA D;k ;s ?kfM+;ka pUnzek ij lgh le; crk,axh\ le>kdj fyf[k,A

(c) An air cored capacitor of capacitance 100 µF is connected across a 10 V battery.

The dielectric between its plates is changed from air to a material of dielectric

constant 5. Find the new value of (i) Capacitance of the capacitor (ii) potential

difference between its plates (iii) Charge on the plates (iv) electric potential energy

stored in the capacitor.
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ok;q ØksM ;qDr ,d la/kkfj=k dks ftldh /kkjdrk 100 µF gS ,d 10 V cSVjh ds fljksa ls
tksM+k x;k gSA bldh IysVksa ds chp esa ok;q ds LFkku ij 5 oS|qrkad  dk inkFkZ Hkj fn;k
tk, rks (i) la/kkfj=k dh /kkfjrk (ii) bldh IysVksa ds chp foHkokUrj (iii) IysVksa ij vkos'k
(iv) la/kkfj=k esa laxzfgr oS|qr fLFkfrt ÅtkZ ds u, ekuksa dk ifjdyu dhft,A

2. Answer any two of the following questions

fuEufyf[kr iz'uksa eas ls fdUgha nks iz'ukas ds mÙkj fyf[k,A

(a) In the adjoining circuit how much current will flow, whne

(i) Only K
1
 is closed

(ii) K
1
 and K

2
 are closed but K

3

open

(iii) When K
1
, K

2 
and K

3
 all the

three are closed

(You may consider all

components to be ideal)

(iv) In case (iii) above how many

electrons flow through the resister

in 1 s.

lkFk esa fn, x, ifjiFk esa fdruh
/kkjk izokfgr gksxh tc%
(i) dsoy K

1
 dks cUn fd;k tkrk gSA

(ii) K
1 
,oa K

2
 dks cUn fd;k tkrk gS

ijUrq K
3
 dks [kqyk j[kk tkrk gSA

(iii) K
1
, K

2
 ,oa K

3
 lHkh dks cUn

j[kk tkrk gSA
¼vki ifjiFk ds lHkh vo;oksa dks
vkn'kZ vo;o eku ldrs gSaA½
(iv) Åij of.kZr fLFkfr (iii) esa] 1

lsdaM esa] izfrjks/k ls gksdj fdrus
bysDVªku izokfgr gksrs gSaA

(b) In the diagram shown along side S
1
 and S

2
 are two lead sheets each having a fine

hole at its centre. The lead sheets are placed

perpendicular to the plane of paper such that

the holes are in the same straight line. A

stream of α-particles enters the hole in S
1

with a certain velocity v in x direction.

Between S
1
 and S

2
 the stream of α-particles

is subjected to an electric field , by

applyng a potential difference of 100 V

across two metallic plates P and Q kept

seperated by a distance 5 cm as shown.

Simultaneously, a magnetic field of 0.1 T is also applied on the stream of α-

particles. ,  and  are mutually perpendicular to each other. Find

K
3

V = 10 V

R = 10Ω L = 0.1 H C = 10 µF

   K
1

E

r

dqath 3

V = 10 V

R = 10Ω L = 0.1 H C = 10 µF

dqath 2

dqath 1

S
1

P

Q

S
2

α-particles

+

–
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(i) The magnitude of 

(ii) The direction of 

(iii) the magnitude of velociety 

v

 of α-particles which entering the hole at S
1

come out through the hole at S
2

lkFk esa fn, x, vkjs[k esa S
1 
,oa S

2 
lhls dh nks pknjsa gSa ftuesa dsUnz ij vR;Ur lw{e

fNnz cus gSaA lhls dh ;s pknjsa dkxt ds ry ds yEcor bl izdkj j[kh gSa fd nksuksa fNnz

,d gh ljy js[kk esa gSaA vYQk d.kksa dk ,d izokg S
1 
ds fNnz eas v   osx ls x-v{k ds

vuqfn'k izos'k djrk gSA S
1 
,oa S

2 
ds chp vYQk fdj.k iqat ij] ijLij 5 cm dh nwjh ij

j[kh nks /kkfRod IysVksa P ,oa Q ds chp yxs
100 V foHkokUrj }kjk mRiUu ,d oS|qr {ks=k

E  rFkk lkFk gh 0.1 T dk ,d pqEcdh; {ks=k

 yxk;k x;k gSA 

v

, E  ,oa  ijLij ,d

nwljs ds yEcor gSaA Kkr dhft,%

(i)  dk ifjek.k

(ii)  dh fn'kk

(iii) 
 
mu α&d.kksa dk osx tks S

1 
 ds fNnz ls izos'k djds S

2 
ds fNnz ls ckgj vkrs gSaA

vius mÙkj dh O;k[;k dhft,A

(c) In the adjoining circuit operated on ac, the bulb is glowing to its full brightness

when K is closed. How will be brightnessof the bulb change when (i) K is opened

and then (ii) a soft iron bar is inserted in the

coil of inductor L and then (iii) A dielectric

slab is inserted between the plates of the

capacitor. Give reasons for your answer in

each case.

lkFk fn, x, ,-lh- ifjiFk esa dqUth K dks cUn
djus ij cYc viuh iw.kZ nhfIr ls izdkf'kr
gksrk gSA cYc dh nhfIr ij D;k izHkko iM+sxk
tc % (i) K dks [kksy nsrs gSa] vkSj fQj (ii) izsfjr
L dh dq.Myh esa ,d uje yksgs dh NM+ j[k nh
tkrh gS] vkSj fQj (iii) la/kkfj=k dh IysVksa ds
chp ,d ijkoS|qr flYyh j[k nh tkrh gSA
izR;sd izdj.k ds fy, vius mÙkj ds leFkZu esa
rdZ nhft,A

3. Refractive index of glass is 1.5. Find the value of critical angle of glass. A ray of light

is incident at 70o on a long glass slab, draw a ray diagram tracing the path of light

through the glass slab. What is the value of the angle between the incident ray and the

emergent ray? Give reason for each step you follow. Does the thickness of the slab

have any effect on this trace?

dk¡p dk viorZukad 1.5 gSA dk¡p ls ok;q ds fy, Økafrd dks.k dk eku ifjdfyr dhft,A
,d yEcs dk¡p ds xqVds ij dksbZ izdk'k fdj.k 70o ij vkifrr gSA dk¡p ds xqVds ls gksdj

  Bulb

L C

K

E = E
0
 sin wt

S
1

P

Q

S
2

vYQk(α)

d.k

+

–

    cYc

L C

dqath

E = E
0
 sin wt
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bl fdj.k dk iFk vkjsf[kr dhft,] vkikrh fdj.k vkSj fuxZr fdj.k ds chp fdruk dks.k
curk gS\ vkjs[k cukus esa vkius ftu pj.kksa dk vuqlj.k fd;k gS muesa ls izR;sd ds fy,
dkj.k fyf[k,A D;k dk¡p ds xqVds dh eksVkbZ vkids vkjs[k dks izHkkfor djsxhA

Or ¼vFkok½

(a) The image of a point object formed by a convex lens in white light is coloured and

spreads over a region as shown in the adjoining

diagram. What colour is obtained at (i) A (ii) B.

Explain.

'osr izdk'k eas mÙky ysal }kjk fdlh fcUnq :i fcEc dk
izfrfcEc jaxhu gksrk gS vkSj dqN {ks=k ij QSydj curk
gS tSlk fd layXu fp=k esa n'kkZ;k x;k gSA blesa (i) A ij
(ii) B ij dkSu lk jax gksrk gS\ O;k[;k dhft,A

(b) The lens is made of glass of refractive index 1.5 and the radius of curvature of

each of its surface is 40 cm. Calculate (i) focal length (ii) power of the lens.

,d ysUl ftl dk¡p ls cuk gS mldk viorZukad 1.5 gS rFkk blds izR;sd ì"B dh oØrk
f=kT;k 40 cm gSA ysUl dh (i) Qksdl nwjh (ii) {kerk dk ifjdyu dhft,A

(c) If the lens is immersed in water (refractive index = 4/3), what will be its new

power?

;fn ysUl dks ikuh esa Mqcks fn;k tk, rks vc bldh {kerk D;k gks tk,xh\

4. Show the set up of an astronomical telescope using lenses of focal length 10 cm, aperture

2.5 cm and focal length 100 cm, aperture 10 cm. Draw a labelled ray diagram showing

image information. Calculate (i) magnifying power (ii) resolvign power of the telescope.

Waht can be done to increase the magnifying powers and resolving power of the

telescope.

Qksdl nwjh 10 cm ,oa }kjd 2.5 cm rFkk Qksdl nwjh 100 cm ,oa }kjd 10 cm ds ysalksa dks
ysdj cus [kxksyh; nwjn'kZd dk O;oLFkk vkjs[k n'kkZb,A blls izfrfcEc fuekZ.k fn[kkrs gq,
,d ukekafdr fdj.k vkjs[k cukb,A
nwjn'kZd dh (i) vko/kZu {kerk (ii) foHksnu {kerk dk ifjdyu dhft,A nwjn'kZd dh vko/kZu
{kerk vkSj foHksnu {kerk c<+kuh gks rks D;k fd;k tk ldrk gSA

Or ¼vFkok½

Distinguish between interference and diffraction.

O;frdj.k ,oa foorZu esa Hksn dhft,A
How will you experimentally show that light waves are transverse in nature? Explain

with the help of suitable diagrams.

vki iz;ksx }kjk ;g dSls n'kkZ,axs fd izdk'k rjaxsa vuqizLFk izÑfr dh gksrh gSaA mi;qDr vkjs[kksa
dh lgk;rk ls le>kbZ,A

5. Project Work

Take two uniform bar magnets equal in length and breadth. Make a cotton thread

torsionless by rubbing wax on it. Make a stirrup to place magnets by folding the wire of

an aluminium hanger as shown. Suspend the stirrup with the help of thread from a rigid

support.

O A B
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Place the two magnets over the stirrup with their N-poles on

the same side and let the arrangement stay in equilibrium -

check that the magnets stay in N-S direction horizontally.

(You may need to stick the two magnets together with the

help of cello-tape). Now bring one pole of another magnet

near the like pole of the suspended magnets and take it away.

The magnets on stirrup will oscillate with a time period (T
1
 say). Measure T

1
 using a

watch. [Given T
1
 = 

2

, where T
1
, is the time period of oscillations of the

combination of two magnet of moment of inertia I
1
 and I

2
 and magnetic moments M

1

and M
2
 in a uniform magnetic field B.

Repeat the experiment placing the N-pole of one magnet in contact with south pole of

the other magnet on the stirrup and find time period (T
2
), for the oscillations of the

arrangement. [Given 
BMM

II

)~(
2

21

21 +
π  ]. Using the given relations for T

1
 and T

2
 derive

the formula for M
1
/M

2
 of the magnets in terms of T

1
 and T

2
.

Using your values of T
1
 and T

2
. Calculate the value of M

1
/M

2
 for you pair of magnets.

ifj;kstuk dk;Z
leku yEckbZ vkSj pkSM+kbZ ds nks NM+ pqEcd yhft,A ,d lwrh /kkxs ij ekse jxM+ dj bls ,saBu
jfgr cukbZ,A fdlh ,yqehfu;e gSaxj dk rkj fp=k esa fn[kk, vuqlkj eksM+dj pqEcd j[kus ds
fy, jdkc cukb,A bl jdkc dks /kkxs dh lgk;rk ls ,d ǹ<+ vk/kkj ls yVdkb,A
nks pqEcdksa dks jdkc ij bl izdkj jf[k, fd muds mÙkjh&/kzqo ,d gh vksj gksaA ¼;g gks ldrk
gS fd pqEcdksa dks bl fLFkfr esa j[kus ds fy, vkidks mUgsa lsyks Vsi dh lgk;rk ls fpidkuk
iM+sA½ pqEcdksa dks larqyu voLFkk esa vkus nhft,&lqfuf'pr dhft, fd larqyu voLFkk esa
pqEcd mÙkj nf{k.k fn'k esa {kSfrt jgsaA vc fdlh vU; pqEcd dk dksbZ /kzqo yVds gq, pqEcdksa
ds leku /kzqo ds ikl ykbZ, vkSj fQj blls nwj gVk yhft,A jdkc ij j[ks gq, pqEcd ,d
fuf'pr vkorZ dky ¼ekuk T

1
½ ls nksyu djsaxsA fdlh ?kM+h dk mi;ksx djds T

1
]  dk eku

Kkr dhft,A

 [fn;k gS T
1
 = 

BMM

II

)(
2

21

21

+

+
π , tgk¡ T

1
, mu nks pqEcdksa ds la;kstu dk ,d leku

pqEcdh; {ks=k esa vkorZdky gS ftlds tM+Ro vk?kw.kZ Øe'k% I
1
 vkSj I

2
 rFkk pqEcdh; vk?kw.kZ M

1

,oa M
2 
gSa]

jdkc ij bu pqEdcksa dks bl izdkj j[k dj iz;ksx nksgjkbZ, fd ,d pqEcd dk nf{k.k&/kzqo
nwljs pqEcd ds mÙkj /kzqo ds Åij jgsA bl O;oLFkk esa nksyuksa dk vkorZdky ¼T

2
½ Kkr

dhft,A

fn;k gS% 
BMM

II

)~(
2

21

21 +
π

Åij fn, x, T
1 
,oa T

2 
ds lw=kksa dk mi;ksx djds pqEcdksa ds M

1
/M

2 
dk T

1 
,oa T

2 
ds lkFk

laca/k O;qRiUu dhft,A vius }kjk Kkr fd, x, T
1 
,oa T

2 
ds ekuksa dk mi;ksx djds vius

pqEcd ds tksM+s ds fy, M
1
/M

2 
 dk eku ifjdfyr dhft,A
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Physics

HkkSfrdh
(312)

Assignment - III

ewY;kadu i=k & III

(Lessons 24-29 and Optional Modules)

¼ikB 24 ls 29 ,oa ,sfPNd ekM~;wYl½
Max. Marks: 25

dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.

fVIi.kh% lHkh iz'uksa dk mÙkj nsuk vfuok;Z gSA izR;sd iz'u ds vad leku gSaA
(ii) Question number 2 is from optional modules. You have to attempt either

from module A or from module B.

iz'u nks ,fPNd ekM~;wYl ls gSA vkidks ekM~;wy A vFkok B ds iz'u djus gSaA
(iii) Question 3 and 4 are also from optional modules. You have to attempt the

question of module A or B only.

iz'u rhu rFkk pkj Hkh ,sfPNd ekM~;wYl ls gSaA vkidks dsoy ekM~;wy A vFkok
ekM~;wy B ds iz'u gh djus gSaA

(iv) Write your name, enrolment number, A.I. name and subject etc. on the top of

first page of the answer sheet.

mÙkj iqfLrdk ds izFke i`"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

Module VII

1. Answer any two of the following questions.

fuEufyf[kr iz'uksa esa ls fdUgha nks iz'ukas ds mÙkj fyf[k,A

(a) Draw a diagram to show the path traversed by α-particles scattered by the gold

foil in Geiger and Marsden experiment. Which observations led Rutherford to

conclude that (i) most of the space in an atom is empty, (ii) the atom has an

extremely small positively charged core.

xhxj&eklZMu iz;ksx esa lksus dh IkUuh }kjk izdh.kZu ls vYQk (α) d.kksa }kjk viuk;s x;s
iFkksa dks n'kkZus ds fy;s ,d vkjs[k cukb;sA bl iz;ksx ds fdu izs{k.kksa ls jnjQkMZ us ;g
fu"d"kZ fudkyk fd (i) ijek.kq esa vf/kdka'k LFkku fjDr gS (ii) ijek.kq esa ,d cgqr gh
NksVk /kukosf'kr ØksM gksrk gSA

(b) What is meant by the half life of a radioactive element? 20 g of a radioactive

substance reduces to 2.5 g in 2079 day. What is the half-life and decay constant of

the substance? Why do we talk of half life and not of the total life of a radioactive

material?

fdlh jsfM;kslfØ; ¼jsfM;k/kehZ½ rRo dh v/kZ vk;q ls D;k rkRi;Z gS\ fdlh jsfM;ks/kehZ
inkFkZ dk 20 g Hkkx 2079 fnuksa ds i'pkr 2.5 g jg tkrk gSA bl inkFkZ dk v/kZ vk;q
rFkk {k;kad ¼{k; fu;rkad½ dk eku fdruk gksxk\ vf/kdrj fdlh jsfM;ks/kehZ inkFkZ dh
v/kZvk;q dk gh ftØ D;ksa fd;k tkrk gS] iwjh vk;q dk D;ksa ugha\
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(c) How is it that energy is realeased when a heavier element (or nucleus) breaks up

into lighter parts (Fission) as well as when two lighter elements (or nuclei) combine

to form a heavier element (nucleus) (Fusion) Explain with the help of an example

in each case. Which process produce more energy per nucleon? Show by necessary

calculations.

,slk D;ksa gksrk gS fd fdlh Hkkjh rRo ¼ukfHkd½ ds nks gYds Hkkxksa ¼ukfHkdksa½ esa foHkkftr
gksus ¼fo[kaMu½ ij Hkh ÅtkZ dk mRltZu gksrk gS vksj nks gYds rRoksa ¼ukfHkdksa½ ds feydj
,d Hkkjh rRo ¼ukfHkd½ cukus ¼lay;u½ ij HkhA nksuksa n'kkvksa esa ,d&,d mnkgj.k dh
lgk;rk ls Li"V dhft,A fdl izfØ;k ¼ifj?kVuk½ eas izfr&U;fDyvkWu vf/kd ÅtkZ dk
mRltZu gksrk gS\ vko';d ifjdyu }kjk n'kkZb,A

Module VIII

2. What is meant by the (i) Input characteristics (ii) output characteristics of an n-p-n

transister in common Emitter (CE) configuration. Draw a circuit diagram for drawing

these curves and state how these curves are obtained. Draw diagrams to show the

aproximate  shapes of these curves.

fdlh n-p-n VªkaftLVj ds mHk;fu"B mRltZd foU;kl esa (i) fuos'kh rFkk (ii) fuxZe vfHky{k.kksa
ls D;k rkRi;Z gS\ bu vfHkYk{k.kksa dks izkIr djus ds fy; vko';d ifjiFk cukb;s vkSj o.kZu
dhft, fd bUgsa dSls izkIr fd;k tkrk gSA bu oØksa dk yxHkx vkdkj fn[kkus ds fy, vkjs[k
cukb,A

OR

Following cirucuits represent switch implementaion of some logic gates. Name the

gates. Draw circuit diagrams to show the diode implementaiotn of these gates and

make trugh tables for each

(i) (ii)

(iii)

fuEukafdr ifjiFk dqN xsVksa ds fLop le:iksa dks n'kkZrs gSaA bu xsVksa ds uke fyf[k;sA bu xsVksa
dh Mk;ksMksa }kjk jpuk dks n'kkZus ds fy;s ifjiFk vkjs[k cukb;s rFkk buds fy, lR;eku
lkj.kh cukb;sA

Battery Battery

Battery

Bulb Bulb

Bulb

Switch

Switchs

Switch

S
1 S

2
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(i) (ii)

(iii)

Option I (Module IX A)

Electronics & Communication

¼bysDVªkWfudh ,oa lapkj½

Answer any two parts.

fdUgha nks Hkkxksa ds mÙkj nhft,A

3. (a) What is the basic diffeence between a burglar alarm and a fire alarm? Can a fire

alarm be replaced by a burglar alarm and vice versa? State reason for your answer.

cxZyj vykeZ rFkk vfXu vykeZ esa D;k ewy varj gS\ D;k vfXu vykeZ dk LFkku cxZyj
vykeZ ys ldrk gS\ D;k blds foijhr Hkh gks ldrk gS\ vius mÙkj ds fy; dkj.k
fyf[k,A

(b) What is the frequency range of (i) Long waves (ii) medium wages and (iii) short

waves? Calculate the wave length range of short waves.

(i) nh?kZ rjaxksa (ii) e/; rjaxksa rFkk (iii) y?kq rjaxksa ds vkòfr ifjlj fyf[k,A y?kq rjaxksa
ds rjax nS?;Z ifjlj dk ifjdyu dhft;sA

(c) A person brought a T.V. set from U.S.A., but it was not able to receive T.V. signals

in India, though the set was otherwise alright. What could be the reason for the

same? What should the person do to get the set work?

,d O;fDr }kjk vesfjdk ls yk;k x;k ,d Vh-oh- lsV Hkkjr esa Vh-oh izlkj.kksa dks xzg.k
djus esa vleFkZ gSA bl Vh-oh- dh lsV esa vU; dksbZ nks"k ugha gS rks Hkkjr ds izlkj.k
xzg.k u djus dk D;k dkj.k gks ldrk gS\ ml O;fDr dks D;k djuk pkfg, rkfd ;g
Vh-oh- lsV dk;Z dj lds\

cSVjh cSVjh

cSVjh

cYc cYc

cYc

fLop

fLop

fLop

S
1 S

2
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Option II (Module IX B)

(Photography and Audio-Videography)

¼QksVksxzkQh ,oa vkfM;ks&ohfM;ksxzkQh½

3. Attempt any two parts:

fdUgha nks Hkkxksa ds mRrj nhft,%

(a) Video recording process is said to be comparable to the audio recording process.

Do you agree? Give reasons for your answer. Can audio recording techniques be

used for video recording? State reasons for your answer.

ohfM;ks fjdkfMZax dks] vkWfM;ks fjdkfM±x ¼/ofu fjdkfM±x½ ds leku ekuk tkrk gSA D;k
vki blls lger gSa\ dkj.k lfgr mÙkj nhft;sA D;k vkWfM;ks fjdkfM±x rduhdksa dk
mi;ksx ohfM;ks fjdkfM±x esa fd;k tk ldrk gS\ dkj.k lfgr mÙkj nhft,A

(b) Why are filters sometimes used in photography? A filter of a camera is marked

'4X'. If for a correct exposure the shutter speed is 1/100 second or a stop number f/

11, without the filter, what should be their value for the similar exposure when the

fitler is used with the camera? Why?

QksVksxzkQh esa dHkh&dHkh fQYVjksa dk mi;ksx D;ksa fd;k tkrk gS\ dSejs ds ,d fQYVj
esa '4X' vafdr gSA ;fn fQYVj dk mi;ksx u djus ij 'kVj dh pky 1/10 lsdaM ;k
LVkWQ la[;k f/11 gks rks] leku mn~Hkklu ds fy;s] fQYVj dk mi;ksx djus ij buds eku
D;k gksaxs\

(c) A person gets a correctly exposed photograph for an exposure of 1/30 second,

using the film of speed 'x' in ASA unit and of speed 'y' in DIN unit. What should be

the speed in these units if the exposure time is to be reduced to 1/60 second.

,d O;fDr ASA ek=kd esa 'x' pky dh fQYe rFkk DIN ek=kd esa 'y' pky dh fQYe ds
mi;ksx ls 1/30 lsdaM ds mn~Hkklu le; esa lqLi"V fp=k izkIr djrk gS] ;fn mn~Hkklu
le; 1/60 lsdaM dj fn;k tk; rks bu ek=kdksa esa fQYe dh pky fdruh gksxh\ D;ksa\

Option- I (Module IX-A)

Electronics & Communication

¼bysDVªkWfudh ,oa lapkj½

4. Name the type of wave propatation suitable for frequency range 3 MHz-30MHz.

Describe it with the help of a labelled diagram. Why is this wave propatation not suitable

for frequencies above 30 MHz? Which other modes of propagation are used for

frequencies above 30 MHz? What are the corresponding frequency ranges for these

propagation?

3 MHz-30MHz. vkòfr dh rjaxksa ds lapj.k ds fy; mi;qDr rjax lapkj dk uke fyf[k,
,d ukekafdr vkjs[k dh lgk;rk ls bldk o.kZu dhft;sA ;g rjax lapkj fof/k 30 MHz ls
vf/kd dh vkòfr;ksa ds fy;s mi;qDr D;ksa ugha gS\ 30 MHz ls vf/kd dh vkòfr;ksa ds fy;s
fdu&fdu rjax lapkj fo/kkvksa dk mi;ksx fd;k tkrk gS\ bu fo/kkvksa ds fy;s laxr vkòfr;ksa
dk ifjlj D;k gS\

Or ¼vFkok½
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What are the essential elements of a communication system? Draw a diagram to show

the schematic arrangement of a typical communication system. Describe the three

important characteristics of a raido receiver.

fdlh lapkj iz.kkyh ¼ra=k½ ds vfuok;Z ?kVd D;k gSa\ fdlh iz:ih lapkj ra=k dk O;oLFkkRed
foU;kl n'kkZus ds fy;s ,d vkjs[k ¼fp=k½ cukb;sA fdlh jsfM;ks vfHkxzkgh ds rhu egRoiw.kZ
vfHky{k.kksa dk o.kZu dhft;sA

Option - II (Module IX-B)

(Photography and Audio-Videography)

¼QksVksxzkQh ,oa vkfM;ks&ohfM;ksxzkQh½

Name the four different types of camera lenses. Describe the characteristics and use of

each.

pkj fofHkUu izdkj ds dSejk ySalksa ds uke fyf[k;sA izR;sd izdkj ds ysUl ds Yk{k.kksa rFkk
mi;ksxksa dk o.kZu dhft;sA

Or ¼vFkok½

Describe the construction of a compact disc (CD) with the help of a diagram of its cross

section. List three types of recordable CDs generally used and describe their special

features and applications.

lagr fMLd ¼lh-Mh-½ dh jpuk dk o.kZu mldh vuqizLFk dkV ds vkjs[k dh lgk;rk ls
dhft;sA lkekU;r% iz;Dr rhu izdkj dh vfHkys[ku ;ksX; lh-Mh- ds uke fyf[k;s vkSj muds
fo'ks"k xq.kksa rFkk mi;ksxksa dk o.kZu dhft,A

5. Project Work

Collect various electronic components, such as transistors (n-p-n and p-n-p), junction

diodes, zeener diodes, phioto diodes, LEDs, solar cells, capacitors and resistors (each at

least of two different specifications) from any electronic equipment shop, repair shop

or discarded equipment. Fix each on a hard paper-sheet/ card board with a tape and

write its name, specifications, and uses.

ifj;kstuk dk;Z
fofHkUu izdkj ds bysDVªkWfud ¼vo;okas½ tSl VªkaftLVj (n-p-n rFkk p-n-p)] laf/k M;ksM] tsuj
Mk;ksM] QksVksMk;ksM] ,y-bZ-Mh-] lkSj&lsy] la/kkfj=k rFkk izfrjks/kd ¼izR;sd de ls de nks
fofHkUu ekiksa ds½] fdlh bysDVªkWfud leku ds LVksj] ejEer djus okys O;fDr ;k csdkj gq,
bysDVªkWfud ;qfDr;ksa vkfn ls ,d=k dhft;sA izR;sd dks Vsi ls fdlh eksVs dkxt dh 'khV@xÙks
ij fpidkb;s vkSj ml ;qfDr dk uke] mlds ckjs esa lkjh lwpuk rFkk mldk mi;ksx fyf[k;sA


