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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
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log 1
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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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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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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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