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ED–2708 

B. A./B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

MATHEMATICS 

Paper First 

(Advanced Calculus) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd bdkbZ ls dksbZ nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

from each Unit. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fl) dhft, fd izR;sd vfHklkjh vuqØe ifjc) gksrk gS] 

rFkkfi bldk foykse lnSo lR; ugha gSA 

Prove that every convergent sequence is bounded. 

However the converse is not true in general. 

¼c½ Js.kh % 

       
1 2 1 2 3 1 2 3 4

1 ...............
2 3 4

  

ds vfHklj.k ds fy, ijh{k.k dhft,A 
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Test for convergence of the series : 

       
1 2 1 2 3 1 2 3 4

1 ...............
2 3 4

  

¼l½ fl) dhft, fd vuqØe { }na  vfHklkjh gS tgk¡ 

1 1 1 1
1 .................

1 2 3
na

n
  

Prove that sequence { }na  is convergent where  

1 1 1 1
1 .................

1 2 3
na

n
  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ;fn 

1/
, 0

( ) 1

0 , 0

x

x
x

f x e

x

  

n’kkZb;s fd f, x = 0 ij larr gS fdUrq vodyuh; ugha 

gSA 

If : 

1/
, 0

( ) 1

0 , 0

x

x
x

f x e

x

 

show that f is continuous but not differentiable at  

x = 0. 
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¼c½ jksys izes; dk lR;kiu Qyu 
3( ) 12f x x x  ds fy, 

varjky 0 2 3x  esa dhft,A  

Verify Rolle’s theorem for the function 

3( ) 12f x x x  in the interval 0 2 3x . 

¼l½ e/;eku izes; ds iz;ksx ls fl) dhft, fd % 

1

2
tan ,

1

x
x x

x
 tgk¡ 0.x   

Use mean value theorem to prove that : 

1

2
tan ,

1

x
x x

x
 where 0.x  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn % 

2 2
1tan ,

x y
u

x y
  

rks fl) dhft, fd % 

1
sin 2

2

u u
x y u

x y
  

If : 

2 2
1tan ,

x y
u

x y
 

then prove that : 

1
sin 2

2

u u
x y u

x y
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¼c½ Qyu 
x ye  dk (0, 0)  ij 3n  ds fy, Vsyj dk lw= 

Kkr dhft,A 

Obtain Taylor’s formula for the function x ye at 

(0, 0) for 3n . 

¼l½ ;fn % 

u x y z   

v x y z   

2 2 2 2w x y z yz   

rks n’kkZb;s fd % 

( , , )
0.

( , , )

u v w

x y z
  

If : 

u x y z   

v x y z   

2 2 2 2w x y z yz   

then show that : 

( , , )
0.

( , , )

u v w

x y z
 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ljy js[kkvksa 1
x y

a b
 ds dqy dk vUokyksi Kkr 

dhft, tcfd 
2 2 2 ,a b c  tgk¡ c ,d vpj gSA 

Find the envelope of the family of straight lines 

1
x y

a b
 when 2 2 2 ,a b c where c is a constant. 
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¼c½ Qyu % 

2 2 2x y z   

dk fuEu”B eku Kkr dhft,] tcfd 

.ax by cz p   

Find the minimum value of  

2 2 2x y z  

when 

.ax by cz p  

¼l½ n’kkZb;s fd ,d pØt dk dsUnzt ,d vU; pØt gksrk 

gSA 

Show that the evoluate of a cycloid is another 

cycloid. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fl) dhft, fd % 

2 1

1
2

2 2 m
m m m   

tgk¡ m ,d /kukRed okLrfod la[;k gSA 

Prove that : 

2 1

1
2

2 2 m
m m m   

where m is a positive real number. 

¼c½ 

R

xy dx dy  dk eku fudkfy,] tgk¡ lekdyu {ks= R 

o`Ÿk 
2 2 2x y a  dk /ku prqFkk±’k gSA 



 [ 6 ] ED–2708 

Evaluate, 

R

xy dx dy  where region of integration R 

is positive quadrant of the circle 2 2 2x y a . 

¼l½ fuEufyf[kr lekdy esa lekdyu dk Øe cnfy, % 

2

2

0
( , )

a a x

x

a

f x y dx dy

 

Change the order of integration in following  

integral : 

2

2

0
( , )

a a x

x

a

f x y dx dy  
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ED–2709 

B. A./B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

MATHEMATICS 

Paper Second 

(Differential Equations) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh iz’uksa d¢ mŸkj nhft,A izR;sd iz’u ls nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

from each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fl) dhft, fd % 

1 1

2
J ( ) J ( ) J ( )n n n

n
x x x

x
  

Prove that : 

1 1

2
J ( ) J ( ) J ( )n n n

n
x x x

x
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¼c½ fl) dhft, fd % 

P ( 1) ( 1) ( 1)
2

n
n

n
n   

Prove that : 

P ( 1) ( 1) ( 1)
2

n
n

n
n  

¼l½ LVeZ&Y;wfoy leL;k % 

2
2

2
0

d y dy
x x y

dxdx
  

2(1) 0 ( ),y y e     0x   

ds vkbxsu ekuksa vkSj vkbxsu Qyuksa dks izkIr dhft,A 

For Sturm-Liouville problem : 

2
2

2
0

d y dy
x x y

dxdx
  

2(1) 0 ( ),y y e     0x   

find eigen value an eigen function. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ eku Kkr dhft, % 

2L{ sin }te t   

Evaluate : 

2L{ sin }te t  
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  P. T. O. 

¼c½ laoyu izes; dk iz;ksx djds eku Kkr dhft, % 

1

2 2

1
L

( 4)s s
  

Use convolution theorem to find the value of : 

1

2 2

1
L

( 4)s s
 

¼l½ gy dhft, % 

2(D 9) cos2y t   

;fn         (0) 1, 1
2

y y   

Solve : 

2(D 9) cos2y t  

if                 (0) 1, 1
2

y y  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ laca/k % 

2 1
2 logz y f y

x
  

ls LosPN Qyu f  dk foyksiu dhft,A  

Eliminate the arbitrary function f from the relation : 

2 1
2 logz y f y

x
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¼c½ pkjfiV fof/k ls gy dhft, % 

2 2( ) 9p q y z   

Solve by Charpit’s method : 

2 2( ) 9p q y z  

¼l½ iw.kZ lekdy Kkr dhft, % 

2 2( )z p q x y   

Find complete method : 

2 2( )z p q x y  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ gy dhft, % 

0t s q   

Solve : 

0t s q  

¼c½ gy dhft, % 

2 2
2 2

2 2

z z
x y xy

x y
  

Solve : 

2 2
2 2

2 2

z z
x y xy

x y
 

¼l½ eksUts fof/k ls gy dhft, % 

2 2 6y r ys t p y   

Solve by Monge’s method : 

2 2 6y r ys t p y  
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  P. T. O. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ Qyud % 

1 2 2

0
( ) 2 ,y x xy y y y dx   

(0) 1, (1) 2y y   

 ds pje eku ds fy, ijh{k.k dhft,A 

Test for extremum of the functional  

1 2 2

0
( ) 2 ,y x xy y y y dx   

(0) 1, (1) 2y y   

¼c½ ijoy; 
2y x  vkSj ljy js[kk 5x y  ds chp dh 

y?kqre nwjh Kkr dhft,A 

Find the shortest distance between the parabola 

2y x  and the straight line 5x y . 

¼l½ D;k A (0, 0)  vkSj B ( , 0)a  ls gksdj tkus okys Qyud  

2 2 2

0
I [ ( )] =

a
y x y y x dx   

ds pje ds fy, tSdksch izfrca/k larq”V gksrk gS \ 

Is the Jacobi condition fulfilled for the extremal of 

the functional : 

2 2 2

0
I [ ( )] =

a
y x y y x dx  

Passing through  A (0,0) and B (a,0) ? 
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ED–2710 

B. A./B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

MATHEMATICS 

Paper Third 

(Mechanics) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd bdkbZ ls dksbZ nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

from each Unit. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ,d Bksl xksyk mlls nqxquh f=T;k ds ,d fLFkj :{k 

v)Z&xksy I;kys ds vanj j[kk gqvk gS n’kkZb, fd xksys ds 

mPpre fcUnq ls fdruk gh cM+k otuh ,d Hkkj lacaf/kr 

dj fn;k tk, lkE;koLFkk LFkk;h jgrh gSA 

A solid sphere rests inside a fixed rough 

hemispherical bowl of twice its radius. Show that, 

however large a weight is attached to, the highest 

point of the sphere, the equilibrium is stable. 
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¼c½ pkj lekax NM+ksa dks fljksa ij eqDr :i ls tksM+dj ,d 

lekukUrj prqHkqZt ABCD cuk;k tkrk gSA bls A fcUnq 

ls yVdk fn;k tkrk gS rFkk ,d vforkU; Mksjh AC ls 

blds vkdkj dks cuk;s j[kk tkrk gSA fl) dhft, fd 

Mksj dk ruko lEiw.kZ Hkkj dk vk/kk gksrk gSA 

Four uniform rods are freely jointed at their 

extremities and form a parallelogram ABCD, which 

is suspended by the join A and is kept in shape by an 

inextensible string AC. Prove that the tension of the 

string is equal to half of the whole weight. 

¼l½ yackbZ l ds ,d lekax pSu dks leku {kSfrt js[kk esa nks 

fcUnqvksa A rFkk B ls bl izdkj yVdk;k x;k gS fd 

izR;sd vUrLFk ruko fuEure fcUnq ds ruko dk n xquk 

gSA n’kkZb, fd foLr`fr AB vo’; gh 

2

2
log 1

1

l
n n

n
 gksuh pkfg,A  

A uniform chain of length l, is to be suspended from 

two points A and B, in the same horizontal line so 

that the either terminal tension is n times that at the 

lowest point. Show that the span AB must be 

2

2
log 1

1

l
n n

n
. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ cy X, Y, Z Øe’k% rhu ljy js[kkvksa , ;y b z c  

, ; ,z c x a x a y b  ds vuqfn’k fØ;k djrs gSa 

n’kkZb, fd os ,d ,dy ifj.kkeh j[ksaxs ;fn 

0
X Y Z

a b c
A 
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  P. T. O. 

Forcets X, Y, Z act along the three straight lines 

, ;y b z c  , ; ,z c x a x a y b  

respectively; show that they will have a single 

resultant if 0
X Y Z

a b c
. 

¼c½ Mk;uesa (X, Y, Z, L, M, N) ds fy, lery 

0x y z  ds ‘kwU; fo{ksi fLFkfr Kkr dhft,A 

Find the null point of the plane 0x y z  for the 

dyname (X, Y, Z, L, M, N). 

¼l½ izfrca/k Kkr djuk fd ljy js[kk 
x f y g z h

l m n
 

cyksa ds fudk; (X, Y, Z, L, M, N) ds fy, ‘kwU; js[kk 

gks ldrh gSaA 

To find the condition that the straight line 

x f y g z h

l m n
 may be a null line for the 

system of forces (X, Y, Z, L, M, N). 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ vk;ke ‘a’ rFkk vkorZdky T dh ljy vkorZ xfr esa] 

n’kkZb, fd dsUnz ls x nwjh ij osx v fuEufyf[kr laca/k 

}kjk fn;k tkrk gS % 

2 2 2 2V T 4 a x   

Show that in a S. H. M. of amplitude ‘a’ and period 

T, the velocity v at a distance x from the centre is 

given by the relation : 

2 2 2 2V T 4 a x  
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¼c½ m nzO;eku dk ,d d.k ,d gYds rkj] tks nks fLFkj 

fcUnqvksa ds chp ruk gS vkSj bldk ruko T gS] ls ck¡/k 

fn;k x;k gSA ;fn nksuksa fljksa ls d.k dh nwfj;k¡ a, b gSa 

rks fl) dhft, fd m nzO;eku ds ,d vYi vuqizLFk 

nksyu dk vkorZdky gS % 

2
T ( )

mab

a b
  

A particle of mass m is attached to a light wire 

which is stretched tightly between two fixed points 

with a tension T. If a, b are the distances of the 

particle from the two ends. Prove that the period of a 

small transverse oscillation of mass m is : 

2
T ( )

mab

a b
 

¼l½ ml xksyh dk iz{ksi osx vkSj fn’kk Kkr dhft, tks  

50 ehVj dh nwjh ij fLFkr 25 ehVj Å¡ph nhokj ds Bhd 

Åij ls gksdj {kSfrt fn’kk esa tkrh gS ¼ 981g  

lseh@ls
2
½A 

Find the velocity and direction of projection of a 

shot which passes in a horizontal direction just order 

the top of a wall which is 50 metres off and 25 

metres high ( 981g  cm/s
2
). 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ;fn xzg dks vius d{k] eku yks òŸkkdkj esa vpkud jksd 

fn;k tk, rks n’kkZb, fd ;g lw;Z esa le;] tks xzg ds 

ifjØe.k dky dk 
2

8
 xq.kk gS] esa fxj tk,xkA 
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If a planet were suddenly stopped in its orbit 

supposed circular, show that it would fall into the 

sun in a time which is 
2

8
 times the period of 

Planet’s revolution. 

¼c½ ,d eudk ,d :{k oØkdkj rkj ij bl izdkj xfr’khy 

gS fd bldh fn’kk esa ifjorZu vpj dks.kh; osx ls gksrk 

gSA n’kkZb, fd oØ dk lEHkkfor :i ,dleku dksf.kd 

lfiZy gksxkA 

A bead moves along a rough curred wire which is 

such that it changes its direction of motion with 

constant angular velocity. Show that a possible form 

of wire is an equiangular spiral. 

¼l½ ,d d.k ,d lery oØ ij xfreku gSA ;fn Li’kZ 

js[kh; vkSj vfHkykfEcd Roj.k lnSo vpj jgrs gSa rks fl) 

dhft, fd dks.k  tks xfr dh fn’kk le; t esa ?kwerh 

gSA lehdj.k Alog (1 + B )t  }kjk fu/kkZfjr gksrk gSA 

A particle is describing a plane curve. If that 

tangential and normal accelerations are each 

constant throughout the motion, prove that the angle 

, through which the direction of motion, turns in 

time t is given by Alog (1 + B )t . 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ,d m lagfr dk d.k xq#Roh; vkd”kZ.k ds varxZr 

Å/okZ/kjr% ,sls ek/;e esa fxj jg gS ftldk izfrjks/kh 
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mlds osx dk  xquk gSA ;fn d.k dks Lora= :i ls 

foJke voLFkk esa NksM+k tk;s rks fl) dhft, fd t le; 

esa d.k }kjk pfyr Å/okZ/kj 

2
/

2
1t mgm t

x e
m

  

nwjh gksxhA 

A particle of mass m, is falling under the gravity 

through a medium whose resistance is equal to  

times the velocity. If the particle were released from 

rest, show that the distance x, fallen through in time t 

is : 

2
/

2
1t mgm t

x e
m

 

¼c½ ;fn d.k dh xfr ij gok dk vojks/k blds Hkkj dk  

n xq.kk gks vkSj d.k {kSfrt fn’kk esa V osx ls izf{kIr 

fd;k tk, rks n’kkZb, fd d.k dk osx 

1 1

2 2(1 sin ) (1 sin )

n n

v  gSa tcfd d.k {kSfrt ls 

 dks.k ij xfreku gSA  

If the resistance of the air to a particle’s motion be n 

times its weight and the particle be projected 

horizontally with velocity V. Show that the velocity 

of the particle when it is moving at an inclination  

to the horizontal is 

1 1

2 2(1 sin ) (1 sin )

n n

v . 
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  P. T. O. 

¼l½ ;fn ,d d.k f=foe fn’kk esa xfreku gS rks  

dkrhZ; funsZ’kkad ds inksa esa fdlh d.k dk Roj.k Kkr 

dhft,A 

If a particle moves in three dimensions, then find the 

acceleration of the particle in terms of cartesion  

co-ordinates. 
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ED–2702 

B. Sc./B. Sc. (Home Science)/B. Sc. B. Ed. 

(Part II) EXAMINATION, 2021 

(Foundation Course) 

Paper Second 

ENGLISH LANGUAGE 

Time : Three Hours 

Maximum Marks : 75 

Minimum Pass Marks : 26 

Note : Attempt all questions.  

1. Attempt any five of the following questions : 15 

(i) Who is the true daughter of Old Time ?  

(ii) What is the basic difference between the working of 

a scientist and that of an ordinary individual ? 

(iii) What, according to Charak does human body 

contain ? 

(iv) What is sort of temperament of Ramanujan 

possessed since his childhood ? 

(v) What is Information Technology ? 

(vi) Why is the method of plastic surgery known as “The 

Hindu Method” ? 

(vii) What does the author refer to as „gunk‟ ? 
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(viii) How much area of Hiroshima was devastated by the 

bombing ? 

(ix) Which epoch making discoveries were made in the 

field of Mathematics in Ancient India ? 

(x) Describe the instrument that records the beating of 

the plants heart. 

2. Read the following passage and answer the questions 

given below :  1
2

2  

(a) It is better to give hope and strength and courage 

than money. The best help is not to bear the troubles 

of others for them but to inspire them with courage 

and energy to bear their burdens for themselves and 

meet the difficulties of life with bravery. To help 

others is not an easy matter, but requires a clear 

head, a wise judgement as well as a warm heart. We 

must be careful not to undermine independence in 

our anxiety to relieve distress. It is important, 

therefore so far as possible not so much as to give a 

man bread as to put him in the way of earning it. We 

must try to help our neighbours as much as we can 

but every man is duly bound to stand on his own 

feet. 

Questions : 

(i) For what is man duly bound ? 

(ii) What is the best form of help that a man should 

adopt for helping others ? 

(iii) What questions are necessary for a man to 

enable him to help others ? 

(iv) Give the main idea of the passage in three 

sentences.  

(v) Give a suitable title of the passage.  
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(b) Give noun forms of any five of the following : 1
2

2  

(i) Wise 

(ii) Honest 

(iii) Beautiful  

(iv) Wealthy  

(v) Dangerous  

(vi) Evolve  

(vii) Punish  

(viii) Refuse  

3. Write a report on any one of the following in about 200 

words :   10 

(i) Annual day celebration of your college.  

(ii) Bad conditions of the roads in your city.  

(iii) Misuse of Facebook  

(iv) Work experience at N. S. S. Cramp  

4. Expand any one idea in about 200 words : 10 

(i) A stitch in time saves nine. 

(ii) United we stand divided we fall. 

(iii) Look before you leap.  

(iv) Practice makes a man perfect.  

5. (a) Do as directed any (twenty) : 20 

Insert „a‟ or „an‟ or „the‟ the in the blank space in the 

following sentences : 

(i) They come to India twice ................. year. 

(ii) Is there ................. radio channel in your city.  

(iii) They make toys in ................. evening.  
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Fill in the blanks in the following sentences with 

suitable forms of „have‟ or „do‟ : 

(iv) They ................. many books.  

(v) Prachi ................. no work on Sundays.  

(vi) What ................. you do when at home ? 

Fill in the blank spacer with possessives or self form : 

(vii) I have the blame ................. for this error.  

(viii) Dithi saw ................. in the mirror.  

(ix) We enjoyed ................. at the party last night.  

Put the verbs in the following sentences in the 

correct tense of the verb : 

(x) She will not succeed unless she ................. 

(work) harder.  

(xi) If Prachi was offered the job, I think she 

................. (take) it.  

(xii) If I ................. (know) her telephone number, I 

would phone her.  

Complete the following sentences by using the 

comparative degree : 

(xiii) The knife is not very sharp. Have you got one 

................. . 

(xiv) It is not very cold today. It was ................. 

yesterday.  

Complete the following sentences by using the 

superlative degree : 

(xv) Kolkata is a big city. It is the ................. city of 

India.  

(xvi) The temple is very old. It is the ................. 

temple of Raipur. 
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Fill in the blanks spaces with appropriate „modals‟ :  

        (xvii) You ................. leave the office early today.  

      (xviii) It‟s raining. I ................. take my raincoat.  

(xix) How ................. you insult him ? 

Change the voice of the following sentences : 

(xx) Please shut the door.  

(xxi) Who ate the cake ? 

        (xxii) Somebody has stolen the purse.  

Fill in the blanks spaces with appropriate preposition : 

       (xxiii) They arrive late ................. the airport.  

       (xxiv) I came here ................. my bicycle.  

        (xxv) It is a book ................. children.  

(b) Give the synonyms of the following (any five) : 5 

(i) Disease 

(ii) Harm  

(iii) Conquer 

(iv) Cure 

(v) Sound 

(vi) Against  

(vii) Attack  

(viii) Certain  

(c) Give antonyms of the following words (any five) : 5 

(i) Large 

(ii) Quiet 

(iii) Senior 
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(iv) Port 

(v) First  

(vi) Higher  

(vii) Human  

(viii) Triumph  

(d) Make adverbs of the following (any five) : 5 

(i) Hopeful  

(ii) Pretty  

(iii) Lazy  

(iv) Slow 

(v) Happy  

(vi) Grateful  

(vii) Easy  

(viii) Impatient  
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ED–2712 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

BOTANY 

Paper Second 

(Ecology and Plant Physiology) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ikS/kksa ds forj.k ij izdk’k ,oa rkieku ds izHkkoksa dk o.kZu 

dhft,A 

Describe the effects of light factor and temperature on the 

distribution of plants. 
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vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ lfg”.kqrk dk fu;e 

¼c½ e#n~fHknksa esa vuqdwyu 

Write short notes on the following : 

(a) Law of tolerance 

(b) Adaptations in xerophytes 

bdkbZ&2 

(UNIT—2) 

2- lgthfork D;k gS \ thoksa esa ikbZ tkus okyh fofHkUu varfØZ;kvksa 

dk o.kZu dhft,A 

What is symbiosis ? Describe different types of 

interactions between organisms. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ ikfjfLFfrd ra= esa ÅtkZ izokg 

¼c½ ukbVªkstu pØ 

Write short notes on the following : 

(a) Energy flow in ecosystem 

(b) Nitrogen cycle 

bdkbZ&3 

(UNIT—3) 

3- jU/kzksa (stomata) ds [kqyus ,oa can gksus dh fØ;kfof/k dk o.kZu 

dhft,A 
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  P. T. O. 

Describe the mechanism of opening and closing of 

stomata. 

vFkok 

(Or) 

fuEuf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ ijklj.k nkc 

¼c½ ty lao/kZu 

Write short notes on the following : 

(a) Osmotic pressure 

(b) Hydroponics 

bdkbZ&4 

(UNIT—4) 

4- C4 pØ dh fØ;kfof/k fyf[k,A 

 Write mechanism of C4–cycle. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ Øsc pØ 

¼c½ ‘olu dks izHkkfor djus okys dkjd 

Write short notes on the following : 

(a) Kreb’s cycle 

(b) Factors affecting respiration 

bdkbZ&5 

(UNIT—5) 

5- vkWDlhtu gkWeksZu ds la’ys”kd ,oa mi;ksxkas ij fucU/k fyf[k,A 

Write an essay on biosynthesis and uses of Auxins. 
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vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ vadqj.k dks izHkkfor djus okys dkjd 

¼c½ nhfIr dkfyrk 

Write short notes on the following : 

(a) Factors affecting seed germination 

(b) Photoperiotism 
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ED–2705 

B. Sc./B. Sc. B. Ed. (Part II) 

EXAMINATION, 2021 

CHEMISTRY 

Paper First 

(Inorganic Chemistry) 

Time : Three Hours 

Maximum Marks : 33 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA  

 Attempt all the five questions. One question from each 

Unit is compulsory.  

bdkbZ&1 

(UNIT—1) 

1- ¼v½ laØe.k rRoksa ls vki D;k le>rs gSa \ r`rh; laØe.k 

Js.kh ds rRoksa ds uke] ladsr] ijek.kq Øeksa ,oa bysDVªkWfud 

foU;kl fyf[k,A    4 

What do you mean by transition elements ? Write 

name, symbol, atomic number and electronic 

configuration of elements of third transition series. 
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¼c½ fuEufyf[kr dh O;k[;k dhft, % 3 

(i) vf/kdka’k laØe.k rRo vuqpqEcdh; gksrs gSaA 

(ii) laØe.k rRoksa ds ;kSfxd jaxhu gksrs gSaA 

Explain the following : 

(i) Most of the transition elements are 

paramagnetic 

(ii) Compounds of transition elements are 

generally coloured 

vFkok 

(Or) 

¼v½ laØe.k rRoksa esa tfVy fuekZ.k dh O;k[;k dhft,A  

Explain complex formation in transition elements. 

¼c½ fuEufyf[kr dh O;k[;k dhft, % 

(i) laØe.k rRo vPNs mRizsjd gksrs gSaA 

(ii) laØe.k rRo feJ&/kkrq cukrs gSaA 

Explain the following : 

(i) Transition elements are good catalyst 

(ii) Transition elements from alloy 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ jsMkWDl foHko vkadM+ksa ds dksbZ nks izeq[k mi;ksx le>kb,A  

        4 

Discuss two important uses of Redox potential data. 

¼c½ izdkf’kd lEkko;ork le>kb,A 3 

Explain optical isomerism. 



 [ 3 ] ED–2705 

  P. T. O. 

vFkok 

(Or) 

¼v½ /kkrq fu”d”kZ.k ds fl)kUr dh O;k[;k dhft,A 

Explain principles of Metal extraction. 

¼c½ T;kferh; lEkko;ork le>kb,A 

Explain geometrical isomerism. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fØLVy {ks= foikVu ÅtkZ dks izHkkfor djus okys dkjdksa 

dk o.kZu dhft,A    4 

Describe factors affecting the crystal field 

stabilization energy. 

¼c½ fuEufyf[kr ;qXe esa fdl tfVy vk;u ds fy, o  dk 

eku vf/kd gS vkSj D;ksa \ 3 

3

6
Co CN  vkSj 

3

3Ru NH 6   

Which ion has higher o  value in the given pair and 

why ? 

3

6
Co CN  and 

3

3Ru NH 6  

vFkok 

(Or) 

¼v½ fØLVy {ks= fl)kUr le>kb,A 

Explain crystal field theory. 

¼c½ fuEufyf[kr ;qXe esa fØLVy {ks= foikVu ÅtkZ dh x.kuk 

dhft,A 

2+

2 6
Fe H O  vkSj 

3+

2 6
Fe H O   
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Calculate crystal field spliting energy in the 

following pair. 

2+

2 6
Fe H O  and 

3+

2 6
Fe H O  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ysUFksukbM~l D;k gS \    2 

What are lanthanides ? 

¼c½ ysUFksukbM ladqpu ,oa mlds izHkkoksa dks le>kb,A 4 

Explain lanthanide contraction and their effects. 

vFkok 

(Or) 

¼v½ ,DVhukbM~l D;k gS \ 

What are actinides ? 

¼c½ i’pysUFksukbM ,oa i’p ,DVhukbM vkil esa lekurk 

iznf’kZr djrs gSa D;ksa \ 

Post-lanthanides and post actinides show similarities 

with each other. Why ? 

bdkbZ&5 

(UNIT—5) 

5- yqbZl vo/kkj.kks dks foLrkj ls le>kb,A 6 

Explain Lewis concept in detail. 

vFkok 

(Or) 

nzo veksfu;k esa vo{ksi.k] vkWDlhdj.k&vip;u] veksuhdj.k ,oa 

ladqy fuekZ.k dk o.kZu dhft,A 

Describe precipitation, oxidation-reduction, ammoniation 

and complex formation reactions in liquid ammonia. 

ED–2705   
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ED–2706 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

CHEMISTRY 

Paper Second 

(Organic Chemistry) 

Time : Three Hours 

Maximum Marks : 33 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA 

 Attempt all the five questions. One question from each 

Unit is compulsory. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ SN1vfHkfØ;k D;k gS \ bldh fØ;kfo/kh ,oa f=foe 

jlk;u ij ppkZ dhft,A  3 

What are SN1 reactions ? Discuss the mechanism 

and stereochemistry of these reactions.  

¼c½ D. D. T. cukus dh fof/k ,oa mi;ksx fyf[k,A 3 

Write down the preparation and use of D. D. T. 
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vFkok 

(Or) 

¼v½ ,fYdy gSykbM dk mnkgj.k ysrs gq,A 
1SN  ,oa 

2SN  

dh fØ;kfof/k dks le>kb,A  

Taking the example of alkyl halide explain 1SN and 

2SN mechanism. 

¼c½ ,ykbuy DyksjkbZM foukby DyksjkbM dh rqyuk esa vf/kd 

fØ;k’khy gSA D;ksa \ 

Explain why allyl chloride is more reactive then 

vinyl chloride. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ vYdksgy cukus dh fof/k vkSj xq.kksa dk o.kZu dhft, ,oa 

mUgsa fdl izdkj oxhZÑr fd; x;k gS \ le>kb,A 3 

Explain the preparation and properties of alcohol 

and how are they classified. 

¼c½ vYdksgy esa gkbMªkstu ca/k dks le>kb,A 2 

Discuss the hydrogen bonding in alcohol. 

¼l½ jhej Vheu vfHkfØ;k dks le>kb,A 2 

Explain the Reimer-Teimann Reaction. 

vFkok 

(Or) 

¼v½ fxzxukMZ vfHkdeZd dh lgk;rk ls fofHkUu izdkj ds 

vYdksgy cukus dh fof/k dks le>kb,A 

Explain the preparation of different alcohol’s by 

Grignard’s reagent. 
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  P. T. O. 

¼c½ D;k gksxk tc fXyljksy dh vfHkfØ;k HI ls djkbZ  

tk, \ 

What happnes when glycerol reacts with HI 

¼l½ Ýkbl iqufoZU;kl dks le>kb,A 

Explain Fries rearrangement. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 4 

(i) csUtksbu la?kuu 

(ii) ,sYMksy la?kuu 

(iii) ifdZu vfHkfØ;k 

Write short notes on the following : 

(i) Benzoin condensation 

(ii) Aldol condensation 

(iii) Perkin reaction 

¼c½ fuEufyf[kr dks le>kb, % 3 

(i) QkWesZfYMgkbM csatsfYMgkbM dh rqyuk esa vf/kd 

fØ;k’khy gS D;ksa \ 

(ii) ,fYMgkbM dhVksau dh rqyuk esa vf/kd fØ;k’khy gS 

D;ksa \ 

Explain the following : 

(i) Farmaldehyde is more reactive then 

Benzaldehyde Why ? 

(ii) Aldehyde is more reactive then Ketones Why ? 
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vFkok 

(Or) 

¼v½ dkcksZfuy ;kSfxdksa esa  gkbMªkstu dh vEyh;rks dks 

le>kb,A 2 

Explain the acidity of  hydrogen in Carbonyl 

compounds. 

¼c½ D;k gksxk tc csUtSfYMgkbM ,flfVd ,ugkbMªkbM vkSj 

lksfM;e ,lhVsV ls vfHkfØ;k djrk gS \ 2 

What happens when Benzaldehyde reacts with 

Acetic anhydride and sodium acetate 

¼l½ DyhesUlu vip;u dks le>kb,A 3 

Explain Clemmensen reduction. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ySfDVd vEy dh lajpuk fyf[k,A 1 

Write down the structure of lactic acid. 

¼c½ dkcksZfDlfyd vEy cukus dh lkekU; fof/k;k¡ fyf[k,A 2 

Write down the general methods for preparing 

Carboxylic acids. 

¼l½ ,LVj ds {kkj mRiszsfjr ty vi?kVu dh fØ;kfof/k 

le>kb,A 4 

Explain the base catalysed mechanism of Ester 

hydrolysis. 

vFkok 

(Or) 

¼v½ dkcksZfDlfyd vEy dh vEyh; izÑfr ddks le>kb,A 

Explain the acidic character of carboxylic acid. 
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  P. T. O. 

¼c½ fuEufyf[kr dks vEyh;rk ds c<+rs Øe esa tekb,A 

   3 2HCOOH, CH CH COOH, 3 3 2 2CH COOH, CH CH CH COOH  

Arrange the following in the increasing order of their acidic 

strength. 

3 2HCOOH, CH CH COOH, 3 3 2 2CH COOH, CH CH CH COOH  

¼l½ jkstsueqaM vip;u dks le>kb,A 

Explain Rosenmund reduction. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ukbVªks,Ydsu cukus dh fofHkUu fof/k;ksa dk o.kZu dhft,A 2 

Write down the different methods of preparation of 

Nitroalkanes. 

¼c½ TNT ij laf{kIr fVIi.kh fyf[k,A 2 

Write a short note on TNT. 

¼l½ dkfcZy ,ehu vfHkfØ;k ij fVIi.kh fyf[k,A 2 

Write a note on carbylamine reaction. 

vFkok 

(Or) 

¼v½ xzsfc;y FkSfyekbM vfHkfØ;k ij fVIi.kh fyf[k,A  

Write a note on Gabriel Phthalimide reaction 

¼c½ csathu ds ukbVªhdj.k dh fØ;kfof/k le>kb,A  

Explain the mechanism of Nitration in Benzene 
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¼l½ fuEufyf[kr dks /kkjh;rk ds c<+rs Øe esa O;ofLFkr 

dhft,A 

MkbfeFkkby ,ekbu] feFkkby ,ekbu] veksfu;k] 

VªkbfeFkkby ,ekbu 

Arrange the following in increasing order of 

basicity. 

Dimethyl amine, methylamine, Ammonia, Trimethyl 

amine 
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ED–2707 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

CHEMISTRY 

Paper Third 

(Physical Chemistry) 

Time : Three Hours 

Maximum Marks : 34 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA ykWx Vscy dk mi;ksx fd;k tk ldrk 

gSA 

 Attempt all the five questions. One question from each 

Unit is compulsory. Log table is allowed. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ xgu o foLrh.kZ xq.k ds nks&nks mnkgj.k fyf[k,A 1 

Give two examples for each extensive and intensive 

properties. 

¼c½ Å”ekxfrdh ds izFke fu;e dks le>kb,A 3 

Explain first law of thermodynamics. 
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¼l½ C —H,C—Cl  ,oa H—Cl dh cU/k ,UFkSYih Øe’k% 

413] 326 ,oa 431 kJ gS rFkk vfHkfØ;k ds fy, H  

fuEukuqlkj gS % 

      4(g) 2(g) 3 (g) (g)CH Cl CH Cl HCL ; H 100.3kJ   

bu vkadM+ksa dh lgk;rk ls Cl—Cl  cU/k dh ÅtkZ dk 

eku Kkr dhft,A 3 

Bond enthalpies for C —H,C—Cl  and H—Cl  are 

413, 326 and 431 kJ respectively. For the given 

reaction H  value is as follows : 

4(g) 2(g) 3 (g) (g)CH Cl CH Cl HCL ;  H 100.3kJ  

Calculate the bond energy for Cl—Cl  by above 

given data. 

vFkok 

(Or) 

¼v½ gsl dk fLFkj Å”ek ladyu dk fu;e fyf[k,A 

Write Hess’s law of constant heat summation. 

¼c½ ty&Fkkelu iz;ksx dk mYys[k djrs gq, bls le>kb,A 

fdl izdkj twy&FkkWelu izlkj ,d le&,UFkSfYid izØe  

gS \ 

Explain Joule-Thomson effect with the help of 

experiment. How Joule-Thomson effect is an 

isoenthalpic process ? 
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  P. T. O. 

¼l½ pC  ,oa vC  esa lEcU/k LFkkfir dhft,A 

Derive equation for relation between pC and vC . 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ Lor% izØe fdls dgrs gSa \ 1 

What is spontaneous process ? 

¼c½ dkuksZ pØ ds vk/kkj ij ,.VªkWih dh vo/kkj.kk dks 

le>kb, rFkk ,.Vªk¡ih ds fy, lehdj.k O;qRiUu dhft,A3 

Explain concept of entropy and derive equation for 

entropy through Carnot cycle. 

¼l½ fLFkj nkc ds fy, fxCl&gsYegksYV~t lehdj.k O;qRiUu 

dhft,A  3 

Derive Gibbs Helmholtz equation at constant 

pressure. 

vFkok 

(Or) 

¼v½ Å”ekxfrdh dk r`rh; fu;e fyf[k,A 

Write third law of thermodynamics. 

¼c½ vkn’kZ xSlksa ds feykus dh ,.VªkWih ds fy, ,d O;atd 

O;qRiUu dhft,A 

Derive equation for the entropy change for mixing 

of ideal gases. 
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¼l½ 1 eksy vkn’kZ xSl dk 25° C ij izlkj djus ij vk;ru 

2 yhVj ls c<+dj 20 yhVj gks tkrk gSA bl izØe ds 

fy, ,.VªkWih esa ifjorZu dh x.kuk dhft,A   

    [R = 8.314 twy]   

At 25° C temperature 1 mole of an ideal gas 

expanded form 2 litre to 20 litre. Calculate change in 

entropy for this process.  [R = 8.314 Joule] 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ mŸØe.kh; vfHkfØ;k dk mnkgj.k fyf[k,A 1 

Give an example of any reversible reaction. 

¼c½ le&vk;u izHkko dks le>kb,A 3 

Explain common-ion effect. 

¼l½ 444°C rki ij 2H  ds 15 eksy rFkk 2I  ds 5-2 eksy 

vfHkfØ;k djds 10 eksy HI cukrs gSaA vfHkfØ;k 

fuEukuqlkj gS % 

2 2H I 2HI   

bl vfHkfØ;k ds fy, lkE; fLFkjkax dh x.kuk dhft,A 3 

At 444°C temperature 15 mole of 2H  and 5.2 mole 

of 2I   react to form 10 mole of HI. Calculate the 

equilibrium constant for the following reaction : 

2 2H I 2HI  

 

vFkok 

(Or) 

¼v½ nqcZy fo|qr vi?kV~; dk mnkgj.k nhft,A 

Give an example of any weak electrolyte. 
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  P. T. O. 

¼c½ cQj foy;u fdls dgrs gSa \ le>kb,A 

Explain Buffer solution. 

¼l½ ;fn fdlh foy;u dk pH 12   gS] rc bl foy;u esa 

OH  vk;u dh lkUnzrk dh x.kuk dhft,A 

If pH value of a solution is 12 then calculate 

concentration of OH  ion. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ Lora=rk dh dksVh fdls dgrs gSa \ 1 

What is degree of freedom ? 

¼c½ uuZLV ds forj.k fu;e dks le>kb,A 3 

Explain Nernst distribution law. 

¼l½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 3 

(i) izkoLFkk fu;e dh lhek,¡ 

(ii) gsujh dk fu;e 

Write short notes on the following : 

(i) Limitations of phase rule 

(ii) Henry’s law 

vFkok 

(Or) 

¼v½ izkoLFkk fu;e D;k gS \ 

What is phase rule ? 

¼c½ DykWfl;l&DysijkWu lehdj.k O;qRiUu dhf,tA 

Derive Clausius-Clapeyron equation. 

¼l½ ty ra= dks lfp= le>kb,A 

Explain the water system through diagram. 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ Å”eh; vfHkfØ;k rFkk izdk’k jklk;fud vfHkfØ;k esa 

vUrj fyf[k,A     3 

Write difference between thermal and 

photochemical reaction. 

¼c½ Dok.Ve yfC/k dks le>kb,A 3 

Explain Quantum yield. 

vFkok 

(Or) 

¼v½ izfrnhfIr dks le>kb,A 

Explain fluorescence 

¼c½ LQjnhfIr dks le>kb,A 

Explain Phosphorscence. 
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ED–2703 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

PHYSICS 

Paper First 

(Thermodynamics, Kinetic Theory and Statistical Physics) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ Å”ekxfrdh ds f}rh; fu;e dk mís’; D;k gS \ blds 

nksuksa dFkuksa dk mYys[k dhft, rFkk mudh lerqY;rk 

n’kkZb;sA 

Explain the need of second law of thermodynamics. 

State its both statements and show their equivalence. 
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¼c½ 0°C dh 05 xzke cQZ dks 100°C ds ikuh esa cnyk tkrk 

gSA ,.VªkWih esa fdruk ifjorZu gksxk \ [loge 1.366 = 

0.31] 

05 g ice at 0°C is converted into water at 100°C. 

Find the change in entropy. [loge 1.366 = 0.31] 

vFkok 

(Or) 

¼v½ ßije ‘kwU; rki izkIr djuk vlEHko gSAÞ bl dFku dh 

O;k[;k dhft,A 

“It is impossible to attain absolute zero 

temperature”. Explain this statement. 

¼c½ 0°C rki ij 01 fdxzk ty] 100°C ds 01 fdxzk ty esa 

feyk;k tkrk gSA fudk; dh ,.VªkWih esa ifjorZu Kkr 

dhft,A fn;k gS ty dh fof’k”V Å”ek = 01 

fdyks&dSyksjh@fdxzk °C log 3.23 = 0.5092, log 2.73 

= 0.4362, log 3.73 = 0.5717 

01 Kg water at 0°C is mixed with 01 Kg water at 

100°C. Calculate the change in entropy of the 

mixture. Given : specific heat of water = 1 Kilo-

Cal/Kg°C, log 3.23 = 0.5092, log 2.73 = 0.4362, log 

3.73 = 0.5717 
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  P. T. O. 

bdkbZ&2 

(UNIT—2) 

2- fuEufyf[kr esa lEcU/k LFkkfir dhft, % 

2
p v

v P

P V
C C T TE V

T T
  

Establish the following thermodynamics relation : 

2
p v

v P

P V
C C T TE V

T T
 

vFkok 

(Or) 

vuqpqEcdh; inkFkZ ds #)ks”e fopqEcdu ls ‘khryu D;ksa mRiUu 

gksrh gS \ Å”ekxfrd fu;eksa ds vk/kkj ij ‘khryu ds fy, 

O;atd izkIr dhft,A bl fof/k dk D;k egRo gS \ 

Explain why is cooling produced by adiabatic 

demagnetization of a paramagnetic substance. Obtain the 

thermodynamically an expression for the cooling 

produced. What is the physical significance of this 

methods ? 

bdkbZ&3 

(UNIT—3) 

3- fdlh xSl ds v.kqvksa ds fy, eSDloSy&cksYV~teSu ds osx forj.k 

fu;e dks O;qRiUu dhf,t rFkk bls le>kb,A rFkk ek/; osx 

Kkr dhft,A 

Derive the Maxwell-Boltzmann’s law of distribution of 

velocity of molecules of a gas and explain it. 
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vFkok 

(Or) 

fdlh xSl ds vfHkxeu xq.kksa ls vki D;k le>rs gSa \ v.kqxfr 

fl)kUr ds vk/kkj ij fdlh xSl ds Å”eh; pkydrk xq.kkad dk 

O;atd izkIr dhft,A xSl dk Å”ek pkydrk xq.kkad mlds rki 

o nkc ij fdl izdkj fuHkZj djrk gS \ 

What do you understand by transport properties of a gas ? 

Obtain an expression for the coefficient of thermal 

conductivity of a gas on the basis of kinetic theory. How 

does the coefficient of thermal conductivity of gas depend 

on its temperature and pressure ? 

bdkbZ&4 

(UNIT—4) 

4- fofgr ¼dSuksuhdy½ leqnk; dh ifjHkk”kk nhft,A lkaf[;dh 

;kaf=dh ds vuqlkj nks fudk;ksa ds Å”eh; larqyu ls D;k rkRi;Z 

gS \ nks fudk;ksa A o B Å”eh; laidZ esa larqyu ds fy, ‘krZ 

1 2  izkIr nhft,A 

Define canonical ensemble. What do you mean by the 

thermal equilibrium of two systems according to 

statistical mechanics ? Deduce the condition 1 2  for 

the two systems A and B to be in thermal equilibrium. 

vFkok 

(Or) 

ÅtkZ dk lefoHkktu fu;e fyf[k, rFkk lkaf[;dh }kjk bldk 

fuxeu dhft,A 

State the law of equipartition of energy and deduce it 

statistically. 
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bdkbZ&5 

(UNIT—5) 

5- cksl&vkbUlVhu lkaf[;dh dh ‘krs± fyf[k, rFkk blds forj.k 

fu;e LFkkfir dhft,A 

State the conditions of Bose-Einstein statistics and 

establish its distribution law. 

vFkok 

(Or) 

/kkrqvksa esa eqDr bysDVªkWu fl)kUr dh QehZ&fMjk lkaf[;dh }kjk 

O;k[;k dhft,A 

Explain the free electron theory in metals on the bar’s f 

Fermi-Dirac statistics.  

 

 

 

 

 

 

 

 

 

ED–2703   



 

 P. T. O.  

Roll No. ...................................  

ED–2704 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

PHYSICS 

Paper Second 

(Waves, Acoustics and Optics) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ rjax xeu ls vki D;k le>rs gSa \ fdlh izxkeh rjax 

dh ÅtkZ] ÅtkZ ?kuRo rFkk rjax rhozrk dk O;atd 

O;qRiUu dhft,A    7 

What do you understand by wave propagation ? 

Derive expression for energy, energy density and 

intensity of wave of progressive wave. 
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¼c½ ok;q ds lkeku; rki o nkc ij /ofu dk osx 340  

eh-@ls- gS rFkk ok;q dk ?kuRo 1-31 fdxzk@eh
3
 gSA ok;q 

dh /okfudh izfrck/kk Kkr dhft,A 3
 

Velocity of sound in air at NTP is 340 m/s and its 

density is 1.31 3Kg / m . Determine the acoustic 

impedance of air. 

vFkok 

(Or) 

¼v½ dyk&osx rFkk lewg osx ls vki D;k  le>rs gSA \ 

budk vUrj Li”V dhft,A buds chp lEcU/k fuxfer 

dhft,A 

What do you understand by phase velocity and 

group velocity ? Clarify their difference. Deduce 

relationship for them. 

¼c½ HkwdEi esa vuq)S/;Z fo{kksHk 2.5 feuV esa 
310  fdeh- nwjh 

r; djrk gSA ;fn pêksu dk ek/; ?kuRo 2.7 10  

fdxzk@eh
3
 gks rks pêku dk vk;ru izR;kLFkrk xq.kkad 

Kkr dhft,A 

The longitudinal wave covers 
310   km distance in 

2.5 minutes during earthquake. If the average 

density of rock is 2.7 10  
3Kg / m  then find the 

bulk modulus of elasticity of the rock. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ gkbxsu usf=dk dk o.kZu dhft, rFkk fp= }kjk bldh 

dk;Zfof/k ,oa iz/kku fcUnqvksa dh fLFkfr le>kb,A 7 
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Describe the Huygen’s eyepiece and explain with 

the help of diagram its working and the position of 

its cardinal points. 

¼c½ ;fn jsElMsu usf=dk dh la;qDr Qksdl nwjh 6 lseh gS rks 

blds vo;oh ysUlksa dh Qksdl nwjh rFkk muds chp dh 

nwjh Kkr dhft,A 3 

If the equivalent focal length of Ramsden’s eyepiece 

is 6 cm, then calculate the focal length of its 

component lenses and the separation between them. 

vFkok 

(Or) 

¼v½ vfoiFku ls D;k rkRi;Z gS \ ,d xksyh; viorZd i`”B ds 

fy, vfoiFkh fcUnqvksa dh fLFkfr Kkr dhft,A 5 

What is meant by aplanatism ?  Deduce the positions 

of aplanatic points for a refracting spherical surface. 

¼c½ vko/kZu dk ySxjsUt lehdj.k O;qRiUu dhft,A 5 

Obtain Lagrange’s equation of magnification. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ U;wVu oy; D;k gS \ bldh lgk;rk ls fdlh ,do.khZ 

izdk’k dh rjax)S/;Z Kkr djus dh fof/k ,oa fl)kUr 

le>kb,A      7 

What is Newton’s ring ? Explain method and 

principle of determination of wavelength of 

monochromatic light by Newton’s ring. 
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¼c½ ;ax ds f}&fLyV iz;ksx esa nks fLyVksa ls insZ dh nwjh  1-0 

ehVj gSA fLyVksa  ij 6000 A rjax)S/;Z dk izdk’k Mkyus 

ij insZ ij fÝUtksa dh pkSM+kbZ 2-0 feeh izkIr gksrh gSA 

fLyVksa ds chp nwjh Kkr dhft,A  3 

In Young’s double slit experiment, the distance of 

screen from two slits is 1.0 m. When light of 

wavelength 6000 A  is incident, fringes of width 2.0 

mm are obtained on the screen. Calculate the 

distance between the slits. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

(i) O;frdj.k dh ‘krs± 5 

(ii) Qsczh&isjksV O;frdj.k ekih 5 

Write short notes on the following : 

(i) Condition of interference 

(ii) Febry-Parot interparometer 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ lery ikjxeu xzsfVax dh cukoV dk fl)kUr dk o.kZu 

dhft,A      5 

Describe construction and working principle of 

plane transmission grating. 

¼c½ Ýsuy ds v)Zdky tksu dh f=T;k rFkk {ks=Qy ds fy, 

O;atd izkIr dhft,A 5 

Obtain expression fro radii and area of Fresuel’s half 

period zones. 

vFkok 
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(Or) 

¼v½ f}viorZu ls vki D;k le>rs gSa \ ,d v{kh; fØLVy esa 

f}viorZu dks gkbxsu ds fl)kUr ls Li”V dhft,A 7 

What do you mean by double refraction ? Explain 

the double refraction in uni-axial crystal on the basis 

of the Huygens’s theory. 

¼c½ lery] o`Ÿkh; rFkk nh?kZo`Ÿkh; /kqzfor izdk’k ls vki D;k 

le>rs gSa \ 3 

What do you understand by plane, circularly and 

elliptically polarised light ? 

bdkbZ&5 

(UNIT—5) 

5- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

(i) v)Zpkyd yslj 5 

(ii) dksgsjsUl nwjh ,oa dksgjsUl le; 5 

Write short notes on the following : 

(i) Semiconductor laser 

(ii) Coherence length and coherence time 

vFkok 

(Or) 

¼v½ Lor% mRltZu] mn~nhfIr mRltZu ,oa vo’kks”k.k D;k gS \ 

yslj dk fl)kUr le>kb,A  

What are self emission, stimulated emission and 

absorption ? Explain the principle of laser. 

¼c½ vjsf[kd ek/;e D;k gksrk gS \ vjsf[kd izdkf’kdh esa 

fo|qr {ks= E ds mPp dksfV ds inksa esa /kqzo.k P dh 

foospuk dhft,A   
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What is meant by non-linear medium ? Discuss 

polarization P including higher order terms of 

electric field E. 
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ED–2714 

B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

ZOOLOGY 

Paper Second 

(Vertebrates Endocrinology, Reproductive Biology, 

Behaviour Evolution and Applied Zoology) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- Fkk;jkWbM xzfUFk ds gkeksZUl ds tSo&la’ys”k.k ,oa Lkzko.k dk o.kZu 

dhft,A 

Describe the Biosynthesis and secretion of Thyroid 

Hormones. 
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vFkok 

(Or) 

fuEufyf[kr ij fVIif.k;k¡ fyf[k, % 

¼v½ gkeksUk fjlsIVj 

¼c½ vf/ko`Dd xzfUFk ds varL=kfo fodkj 

Write short notes on the following : 

(a) Hormone receptors 

(b) Endocrine disorders of ADRENAL GLAND 

bdkbZ&2 

(UNIT—2) 

2- ekfld /keZ dh O;k[;k dhft,A 

Describe Menstrual cycle. 

vFkok 

(Or) 

vaMtuu ds gkeksZuy fofu;eu dk o.kZu dhft,A 

Describe hormonal regulation of genesis. 

bdkbZ&3 

(UNIT—3) 

3- tSo fodkl ds fdUgha nks lk{; dk o.kZu dhft,A 

Explain any two evidences of Evolution. 

vFkok 

(Or) 

fodklokn ds flaFksfVd fl)kUr ij ,d fucU/k fyf[k,A 

Write an essay on synthetic theory of EVOLUTION. 
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bdkbZ&4 

(UNIT—4) 

4- iztuu O;ogkj iSVUlZ dh O;k[;k dhft,A 

Explain Reproductive Behaviour patterns. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ gkeksZu vkSj O;ogkj 

¼c½ vuqpy 

Write short notes on the following : 

(a) Hormones and behaviour 

(b) Taxes 

bdkbZ&5 

(UNIT—5) 

5- js’ke ds dhM+k dh ikyu dk o.kZu dhft,A 

Describe Sericulture. 

vFkok 

(Or) 

eNyh ikyu dk o.kZu dhft,A 

Describe Pisciculture. 
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ED-2701

B.Sc./B.Sc. (Home Science) B.Sc. B.Ed

(Part-II)
EXAMINATION, 2021 

FOUNDATION COURSE

Paper First

(Hindi Language)

Time : Three hours Maximum Marks : 75

UkksV& lHkh iz'u vfuok;Z gSaA 

1. ¼d½ ^pksjh vkSj izk;f'pr* ikB dk lkjka'k fyf[k,A 8

vFkok

egkRek xk¡/kh jfpr ^pksjh vkSj izk;f'pr* esa of.kZr mn~ns';ksa dks
Li"V dhft,A

¼[k½ dk;kZy;hu Hkk"kk vFkok ehfM;k dh Hkk"kk ds Lo:i dks Li"V
dhft,A 7

vFkok 

vuqLekjd i=k dks mnkgj.k lfgr le>kb,A

2. ¼d½ ^fdlh lekt esa ØkfUrdkjh ifjorZu ykus ds fy, ;qok&'kfDr gh 
mi;qDr gSA* vius fopkj Li"V dhft,A 8

vFkok 

^;qodksa ds vf/kdkj dks Lohdkj djuk pkfg,*A vkpk;Z ujsUnz
nso ds bl dFku dk vk'k; Li"V dhft,A 

¼[k½ foÙk ,oa okf.kT; dh Hkk"kk fdls dgrs gSa \ foÙkh; Hkk"kk dh
fo'ks"krk,¡ crykb,A 7

vFkok 

e'khujh Hkk"kk ls D;k rkRi;Z gS \ fyf[k,A 
3. ¼d½ Hkkjr&Hkwfe ds egÙo dks O;k[;kf;r dhft,A 8

vFkok 

^ekrH̀kwfe* fucU/k dh leh{kk dhft,A 
¼[k½ fØ;k fo'ks"k.k dh ifjHkk"kk ,oa izdkjksa dks mnkgj.k lfgr

le>kb,A 7

vFkok 

laKk fdls dgrs gSa \ mlds fofHkUu izdkjksa dks mnkgj.k lfgr
Li"V dhft,A 

4. ¼d½ ^^MkW‚ [kwcpUn c?ksy ,d jktusrk gksus ds lkFk gh ,d egku~
lekt lq/kkjd Hkh FksA** mnkgj.k nsdj fl) dhft,A 8

vFkok 

NÙkhlx<+ jkT; fuekZ.k esa MkW‚ [kwcpUn c?ksy ds ;ksxnku dks
ewY;kafdr dhft,A 

¼[k½ lekl fdls dgrs gSa \ lekl ds Hksn lksnkgj.k crkb,A 7

vFkok

ED-2701 [ 2 ]
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fuEufyf[kr ds lfU/k&foPNsn dhft, rFkk lfU/k ds uke
crkb,µ¼dksbZ lkr½

(1) u;u (2) fujksx  (3) euksgj

(4) ohjsUnz (5) fgeky;  (6) lTtu

(7) fu'p; (8) ijekFkZ  (9) vr,oA
5. ¼d½ ^the ,d vR;Ur 'kfDr'kkyh vL=k gS* bldk iz;ksx nwljksa dks

vuqdwy cukus ,oa ykHk igqpkus esa djuk pkfg,A  ek/ko jko
lizs jfpr ̂ lEHkk"k.k dq'kyrk* ds vk/kkj ij Li"V dhft,A 8

vFkok 

ek/ko jko lizs }kjk crk;s laHkk"k.k ds lkjxfHkZr fl)kUrksa dk
o.kZu dhft,A 

¼[k½ ,d vPNs vuqoknd esa D;k&D;k xq.k gksus pkfg,¡ \ lksnkgj.k
fyf[k,A 7

vFkok

fuEufyf[kr esa ls fdUgha lkr laf{kfIr;ksa ds ekSfyd :i
fyf[k,µ

(1) ;w‚th‚lh‚ (2) ,e‚,‚ (3) m‚f'k‚fo‚

(4) jklqdk (5) lh‚,e‚ (6) ek‚f'k‚ea‚

(7) eks‚ d‚ xk¡/kh (8) fofgi (9) fØ‚fo‚A
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§·¤æ§ü / Unit-I

1. Õð‹Í× °ß¢ ãêU·¤ÚU ·ð¤ ß»èü·¤ÚU‡æ ·¤è L¤ÂÚðU¹æ ·¤æ
»é‡æ-Îôá âçãUÌ ß‡æüÙ ·¤èçÁ°Ð

Describe the outlines of Bentham and
Hooker’s system of classification with merits
and demerits.

¥Íßæ / OR

ED-2711
B.Sc./B.Sc. B.Ed. (Part-II) Examination, 2021

BOTANY

Paper - I

Plant Taxonomy, Economic Botany,
Plant Anatomy and Embryology

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ âÖè ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ°Ð âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤
â×æÙ ãñ´ UÐ

Note : Answer all questions. All questions carry equal
marks.

DRG_33_(4) (Turn Over)
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27
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çÙ`ÙçÜç¹Ì ×ð´ âð ç·¤‹ãUè´ Îô ÂÚU â¢çÿæŒÌ çÅUŒÂç‡æØæ¡
çÜç¹° Ñ

(a) ÂæÎÂ ÚUâæØÙ °ß¢ ßç»ü·¤è ×ð´ â¢Õ¢Ï

(b) ÁæçÌßëîæèØ ß»èü·¤ÚU‡æ ÂhçÌ

(c) ¥ËÈ¤æ ßç»ü·¤è °ß¢ ÕèÅUæ ßç»ü·¤è

Write short notes on any two of the
following :
(a) Phytochemistry in relation to Taxonomy
(b) Phylogenetic classification system
(c) Alpha Taxanomy and Beta Taxonomy

§·¤æ§ü / Unit-II

2. Üð‚Øêç×Ùôâè ·é¤Ü ·ð¤ ÌèÙô´ ©UÂ·é¤Üô´ ·¤æ ÌéÜÙæˆ×·¤
çßßÚU‡æ ÎèçÁ°Ð

Explain the comparative description of all
three subfamilies of Leguminosae.

¥Íßæ / OR

°S·¤ÜðçÂØðÇðUâè ·é¤Ü ·¤æ âç¿˜æ °ß¢ âçßSÌæÚU ß‡æüÙ
·¤èçÁ°Ð

Describe Asclepiadaceae family with suitable
diagram.

§·¤æ§ü / Unit-III

3. COVID-19 Áñâð â¢·ý¤æ×·¤ ÚUô»ô´ âð Õ¿æß ãðUÌé
ÌÍæ ãU×æÚUè ÂýçÌÚUôÏ·¤ ÿæ×Ìæ ·ð¤ çß·¤æâ ×ð´ âãUæØ·¤,
ƒæÚðUÜê ©UÂ¿æÚU ·ð¤ L¤Â ×ð´ ©UÂØô» ·¤è ÁæÙð ßæÜè

( 2 )
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( 3 )

DRG_33_(4) (Turn Over)

ç·¤‹ãUè´ Îâ (v®) ¥õáçÏ·¤ ÂæÎÂô´ ·¤æ ßæÙSÂçÌ·¤
Ùæ× ÌÍæ ·é¤Ü ·¤æ ÂçÚU¿Ø ÎðÌð ãéU° çßSÌæÚUÂêßü·¤
ß‡æüÙ ·¤èçÁ°Ð

Describe in detail any ten (10) medicinal
plants with their botanical names and family
as home remedies to protect against infectious
diseases like COVID-19 and in the
development of our immunity.

¥Íßæ / OR

çÙ`ÙçÜç¹Ì ×ð´ âð ç·¤‹ãUè´ Îô ÂÚU â¢çÿæŒÌ çÅUŒÂç‡æØæ¡
çÜç¹° Ñ

(a) ÕèÁô´ âð ÂýæŒÌ ×âæÜð

(b) ÚðUàæð ßæÜð ÂæÎÂ

(c) ¥àß»¢Ïæ

Write short notes on any two of the
following :
(a) Spices obtained from seeds
(b) Fibre plants
(c) Ashwagandha

§·¤æ§ü / Unit-IV

4. çãUSÅUôÁÙ °ß¢ ÅKêçÙ·¤æ ·¤æÂüâ çâhæ¢Ìô´ ·¤ô
â×Ûææ§°Ð

Explain Histogen and Tunica-corpus theory.

¥Íßæ / OR
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çÙ`ÙçÜç¹Ì ×ð´ âð ç·¤‹ãUè´ Îô ÂÚU â¢çÿæŒÌ çÅUŒÂç‡æØæ¡
çÜç¹° Ñ
(a) ç@ßâð‹ÅU âð´ÅUÚU/àææ¢Ì·ð¤‹¼ý ÂçÚU·¤ËÂÙæ
(b) çÙ@ÅþðUç‹Íâ ÌÙð ×ð´ ¥Ââæ×æ‹ØÌæ
(c) ·¤æòÂüÚU-·ñ¤ÂèßæÎ
Write short notes on any two of the
following :
(a) Quiescent centre concept
(b) Anatomical anomalies in Nyctanthes stem
(c) Korper-Kappe theory

§·¤æ§ü / Unit-V

5. âêÿ×ßèÁæ‡æé ÁÙÙ ÂÚU âç¿˜æ °ß¢ âçßSÌæÚU ÃØæBØæ
·¤èçÁ°Ð
Explain Microsporogenesis with suitable
diagram.

¥Íßæ / OR
çÙ`ÙçÜç¹Ì ×ð´ âð ç·¤‹ãUè´ Îô ÂÚU â¢çÿæŒÌ çÅUŒÂç‡æØæ¡
çÜç¹° Ñ
(a) ¥çÙáð·¤È¤ÜÙ
(b) Öýê‡æÂôá
(c) Õ‹ÏÙØéçÌ
Write short notes on any two of the
following :
(a) Parthenocarpy
(b) Endosperm
(c) Herkogamy

———



§·¤æ§ü / Unit-I

1. àæË·ð´¤ ÌÍæ Â¢¹ ·¤æ çßSÌëÌ çßßÚU‡æ çÜç¹°Ð

Give a detailed account of scales and feathers.

¥Íßæ / OR

·¤àæðL¤·¤æð ´ ·¤è Âæ¿Ù »ý¢çÍ-Ø·ë¤Ì ·¤æ ß‡æüÙ ·¤èçÁ°Ð

Describe the digestive Gland-Liver in
Vertebrates.

ED-2713
B.Sc./B.Sc. B.Ed. (Part-II)

Examination, 2021

ZOOLOGY

Paper - I

Anatomy and Physiology

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ âÖè ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ°Ð âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤
â×æÙ ãñ´ UÐ

Note : Answer all questions. All questions carry equal
marks.

DRG_23_(3) (Turn Over)
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§·¤æ§ü / Unit-II

2. ×ð´ÉU·¤, âÚUèâëÂ ÌÍæ ÂçÿæØæð´ ·ð¤ ãU÷Øê×ÚUâ ¥çSÍ ·¤æ
ÌéÜÙæˆ×·¤ ß‡æüÙ ·¤èçÁ°Ð

Describe the comparative account of Humerus
Bone of Frog, Reptiles and Birds.

¥Íßæ / OR

NUÎØ ¿æÂ ·¤æ çß·¤æâ ·ñ¤âð ãéU¥æ? â¢çÿæŒÌ M¤Â ×ð´
â×Ûææ§°Ð

How the aortic arches evolved ? Explain
briefly.

§·¤æ§ü / Unit-III

3. SÌçÙØæð´ ·ð¤ ×çSÌc·¤ ·¤è â¢ÚU¿Ùæ ·¤æ ß‡æüÙ ·¤èçÁ°Ð

Describe the structure of Mammalian Brain.

¥Íßæ / OR

¥æ¢ÌçÚU·¤ ·¤‡æü ·¤è â¢ÚU¿Ùæ ·¤æð â¢çÿæŒÌ M¤Â âð
âç¿˜æ â×Ûææ§°Ð

Explain in brief the structure of Internal Ear
with diagram.

§·¤æ§ü / Unit-IV

4. ÂýæðÅUèÙ ·ð¤ Âæ¿Ù ÌÍæ ¥ßàææðá‡æ ·¤è ·¤æØü·¤è ·¤æð
â×Ûææ§°Ð

( 2 )
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( 3 )
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Explain the Digestion and Absorption
physiology of Proteins.

¥Íßæ / OR

SÌÙè NUÎØ ·¤è â¢ÚU¿Ùæ ·¤æ çßSÌëÌ ß‡æüÙ ·¤èçÁ°Ð

Describe the structure of Mammalian Heart
elaborately.

§·¤æ§ü / Unit-V

5. ÁÜçÙØ×Ù ·¤è Âýç·ý¤Øæ ·¤æð çßSÌæÚU âð â×Ûææ§°Ð

Explain elaborately the process of
Osmoregulation.

¥Íßæ / OR

Âðàæè â¢·é¤¿Ù ·¤è Âýç·ý¤Øæ ·¤æð ÕÌæ§°Ð

Give an account of process of Muscle
contraction.

——–


