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uksVuksVuksVuksV    %%%%    lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nksnksnksnks Hkkx gy 
dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all questions. Answer any two parts from each 

question. All questions carry equal marks. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ nks cjkcj vkSj Hkkj P ] nks Mksfj;ksa ACP vkSj BCP ls 

c¡/ks gq, gSa tks ,d fpduh [kw¡Vh C  ds Åij gksdj tkrh 
gSA AB  ,d Hkkjh n.M gS ftldk Hkkj W  gS vkSj 
ftldk xq#Ro dsUnz A  ls a  QhV vkSj B  ls b QhV 
gSA n’kkZb;s fd AB  {kSfrt ls dks.k 

1 1 Wtan tan sin
2P

a b

a b
− − −  

  +   
 cukrh gSA 
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Equal weights P and P are attached to two strings 

ACP and BCP passing over a smooth peg C. AB is a 

heavy beam of weight W, whose centre of gravity is 

a feet from A and b feet from B; show that AB is 

inclined to the horizon at an angle : 

 1 1 Wtan tan sin
2P

a b

a b
− − −  

  +   
 

¼c½ ,d lef}ckgq f=Hkqt ds vkdkj esa ,d iVy ftldk ‘kh”kZ 
dks.k α  gS] r  f=T;k ds ,d xksys ij bl izdkj j[kk 
gqvk gS fd lery Å/okZ/kj gS vkSj cjkcj Hkqtkvksa esa ls 
,d xksys ds lEidZ esa gSA n’kkZb, fd ;fn f=Hkqt vius 
Lo;a ds lery esa gYds ls foLFkkfir fd;k tk, rks 

lkE;koLFkk LFkk;h gS ;fn 3
sin

r

a
α <  tgk¡ a  cjkcj 

Hkqtkvksa esa ls ,d gSA 

A lamina in the form of an isosceles triangle whose 

vertical angle is α , is placed on a sphere of radius r 
so that its plane is vertical and one of the equal sides 

is in contact with the sphere. Show that if the 

triangle be slightly displaced in its own plane, the 

equilibrium is stable if sin 
3r

a
α <  where a is one of 

the equal sides. 

¼l½ 2s QqV yEckbZ dh ,d lekax Mksjh dks] ,d gh {kSfrt 
lery esa fLFkr nks fcUnqvksa ls bl izdkj yVdk;k x;k gS 
fd mldk egŸke ruko b yEckbZ dh Mksjh ds Hkkj ls 
vf/kd u gksA n’kkZb, fd bldh egŸke foLr`fr 

2 2 log
b s

b s
b s

+
−

−
 gSA 
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A given length 2s of a uniform chain has to be hung 

between two points at the same level and the tension 

has not to exceed the weight of a length b of the 

chain. Show that the greatest span is : 

2 2 log
b s

b s
b s

+
−

−
 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ fdlh fn, x, cy fudk; ds dsUnzh; v{k dk lehdj.k 
Kkr dhft,A 

To find the equation of the central axis of any given 

system of forces. 

¼c½ rhu cy ljy js[kkvksa % 
0, ;x y z a= − =   

       
0, ;y z x a= − =   

       
0,z x y a= − =   

ds vuqfn’k fØ;k djrs gSaA n’kkZb, fd os ,d cy;qXe esa 
lekuhr ugha gks ldrsA 

Three forces act along the straight lines : 

0, ;x y z a= − =   

      
0, ;y z x a= − =   

       
0,z x y a= − =  

Show that they cannot reduce to a couple. 

¼l½ Mk;ues ( )X, Y, Z, L, M, N  ds fy, lery 

0x y z+ + =  dh ‘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 . 
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bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- ¼v½ n’kkZb, fd ;fn ,d ljy js[kk esa xfr djus okys ,d 
d.k dk foLFkkiu lehdj.k cos sinx a nt b nt= +  }kjk 
O;Dr fd;k tkrk gS] rks ;g ,d ljy vkorZ xfr djrk 

gS ftldk vk;ke 2 2a b+  rFkk vkorZ 2
n

π  gSA 

Show that the displacement of a particle moving in a 

straight line is expressed by the equation 

cos sin ,x a nt b nt= +  it describes a simple 

harmonic motion whose amplitude is 2 2a b+  and 

time period is 
n

2π
. 

¼c½ fpduh est ij nks fcUnqvksa A  rFkk B  dks feykus okyh 
js[kk esa m  nzO;eku dk ,d d.k ljy vkorZ xfr esa 
xfreku gS vkSj bu fcUnqvksa ls ;g izR;kLFk Mksfj;ksa ls c¡/kk 
gS ftudk lkE;koLFkk esa izR;sd dk ruko T  gSA n’kkZb, 
fd ,d nksyu dk le; gS % 

( )
'

2
T

mll

l l
π

′+
  

tgk¡ ,l l′  Mksfj;ksa dh izkd`frd yEckb;ksa ds Åij muds 
foLrkj gSaA 
A particle of mass m executes S. H. M. in the line 

joining the points A and B on the smooth table and 

is connected with these points by elastic strings 

whose tensions in equilibrium are each T; show that 

the time of an oscillation is 
( )

'
2

T

mll

l l
π

′+
, where 

,l l′  are the extensions of the strings beyond their 
natural lengths. 
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¼l½ dksbZ d.k h Å¡pkbZ dh ehukj ds f‘k[kj ls {kSfrt esa 
2gh  ds osx ls Qsadk x;k] rks ehukj dh tM+ ls ml 

fcUnq dh nwjh Kkr dhft, tgk¡ d.k Hkwfe ij vk?kkr 
djrk gSA mM~M;u dky rFkk vk?kkr djrs le; dk osx 
Hkh Kkr dhft,A 
A particle is thrown horizontally, with velocity 

2gh , from the top of a tower of height h. Find 

where it will strike the level ground through the foot 

of the tower. Find the time of flight and also find its 

striking velocity. 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ¼v½ ,d xzg lw;Z ¼ukfHk ekudj½ ds ifjr% ,d nh?kZo`Ÿk fufeZr 
dj jgk gS( n’kkZb, fd lw;Z ls nwjLFk osx egŸke gS tc 
xzg dks feykus okyh /kzqokarj iFk dh nh?kkZ{k ls ledks.k 

cukrh gS vkSj rc ;g gS 
2

2

T 1

ae

e

π

−
 tgk¡ 2a  nh?kkZ{k] e  

mRdsUnzrk vkSj T  vkorZdky gSA 
A planet is describing an ellipse about the sun as 

focus; show that the velocity away from the sun is 

greatest when the radius vector to the planet is at 

right angles to the major axis of the path and that it 

then is 
2

2

T 1

ae

e

π

−
 where 2a is the major axis, e the 

eccentricity and T the periodic time. 

¼c½ ,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 ψ  tks xfr dh fn’kk le; t  esa 
?kwerh gS] lehdj.k ( )A log 1 Btψ = +  }kjk fu/kkZfjr 
gksrk gSA 
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A particle is describing a plane curve. If the 

tangential and normal accelerations are each 

constant throughout the motion, prove that the angle 

ψ , through which the direction of motion turns in 

time t is given by ( )= A log 1 B tψ + . 

¼l½ ,d d.k ftl ij dksbZ cy fØ;k ugha dj jgk gS] :{k 
xksys ds vkarfjd i`”B ds vuqfn’k izf{kIr fd;k tkrk gSA 

n’kkZb, fd ;g ( )2 1
V

a
e µπ −

µ
 le; i’pkr~ iz{ksi fcUnq 

ij okfil ykSV vk,xk] tgk¡ a  xksys dh f=T;k] iz{ksi 
osx V  rFkk ?k”kZ.k xq.kkad µ  gSA 

A particle is projected along the inner surface of a 

rough sphere and is acted on by no forces; show that 

it will return to the point of projection at the end of 

time ( )2 1
V

a
e µπ −

µ
, where a is the radius of the 

sphere, V is the velocity of projection and µ  is the 

coefficient of friction. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ ,d d.k V osx ls ,d fpdus {kSfrt lery ij ,sls 
ek/;e esa iz{ksfir fd;k tkrk gS] ftldh izfr bdkbZ lagfr 
ij izfrjks/k k ¼osx½ gSA n’kkZb, fd t le; ds i’pkr~ d.k 
dk osx V vkSj bl le; esa pyh xbZ nwjh S fuEukafdr ls 
nh tkrh gS % 

V V kte−=  ;k ( )V
S 1 kte

k

−= −   
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A particle is projected with velocity V along a 

smooth horizontal plane in a resisting medium 

whose resistance per unit mass is k (velocity). Show 

that the velocity V after a time t and the distance 

travelled S in that time are given by : 

V V kte−=  and ( )V
S 1 kte

k

−= −  

¼c½ rjy dh ,d xksykdkj cw¡n ok”i esa fxjrs gq, la?kuu }kjk 
C dh vpj nj ls nzO;eku izkIr djrh gSA n’kkvksa dh 
fojke esa fxjrs gq, t le; ckn bldk osx gS % 

1 M
1

2 M
gt

ct

 + + 
 

tgk¡ M cw¡n dk izkjfEHkd nzO;eku gSA 

A spherical drop of liquid falling freely in a vapour 

acquires mass by condensation at a constant rate C. 

Show that the velocity after falling from rest in time 

t is : 

1 M
1

2 M
gt

ct

 + + 
 

where M is the initial mass of the drop. 

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 Cartesian co-

ordinates.  
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