
P.T.O.

Roll No......................       Total No. of Sections           :  03

Total No. of Printed Pages  : 06

Code No. : S-260

Annual Examination - 2018

B.Sc. Part - II

MATHEMATICS

Paper - III

MECHANICS

Max.Marks : 50

Time : 3 Hrs. Min.Marks : 17

Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj nsaA

Answer the following very short answer type  questions.  (1x10=10)

ç'u 1- dSVsujh ds fy, S rFkk Y esa laca/k fyf[k,A
Write the relation between S and Y for Catenary.

ç'u 2- leryh; cyksa ds fy, lkE;-voLFkk dk izfrca/k fyf[k,A
Write Condition of equilibrium  for Co-planer forces.

ç'u 3- 'kwU; lery fdls dgrs gSa\
What are null planes?

ç'u 4- cy fudk; ds vo;o o Mkbuse dks ifjHkkf"kr dhft,A
Define elements and dyname of system of forces.

ç'u 5- vkorZdky dks ifjHkkf"kr dhft,A
Define period time.

ç'u 6- d.k dk iz{ksI; iFk D;k gksrk gS\
What is projectile path of particle?
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A particle acted on by a central force 3r

µ
 is projected with velocity 

/ aµ

at an angle 

4π

with its initial distance 'a' from the centre of force. Prove

that the orbit is 

r a e−θ=

ç'u 4- ,d d{k pØt dk vk/kkj {kSfrt gS vkSj 'kh"kZ uhps dh vksj gSA bl ij ,d
euds ds ljdus dh xfr dh O;k[;k dhft,A
The base of a rough cycloidal arc is horizontal and vertex downwards.

Discuss the motion of a bead down the arc.

OR

,d leryh; oØ ij xfreku fdlh d.k ds Li'khZ ,oa vfHkyafcd Roj.k]
xfr ds iwjs le; vpj jgrk gSA fn[kkb, fd t le; ij oØrk f=T;k

2(at b)ρ = + gksxhA

If the tangential and normal acceleration of a particle describing a plane

curve   be constant throughout the motion, prove that the radius  of curvature

at any instant t is given by 
2(at b)ρ = + .

ç'u 5- ,d d.k vkdk'k esa vpj xq:Rokd"kZ.k ds izHkko esa ,sls ek/;e esa fxjrk gS
ftlesa izfrjks/kh cy mlds osx ds oxZ ds lekuqikrh gSA rc osx o le; rFkk
nwjh o le; esa laca/k Kkr dhft,A
A particle falls under gravity in a resisting medium whose resistance varies

at the square of the velocity. Find relation between velocity and time and

distance and time.

OR

dsoy i`̀"B ds ncko ds varxZr ¼vU; dksbZ cy ugha½ ,d d.k ,d fpdus xksys

ij xfreku gSA fn[kkb, fd bldk iFk lehdj.k  cot cot .cosθ = β φ }kjk

izkIr gksxk tgk¡ 

θ

RkFkk 

φ

d.k ds dks.kh; funsZ'kkad gSaA

A particle moves on a smooth sphere under no forces except the pressure

of the surface. Show that its path is given by the equation

cot cot .cosθ = β φ

, where 

θ

 and 

φ

are its angular co-ordinates.
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ç'u 7- Li'khZ; Roj.k dks ifjHkkf"kr dhft,A
Define tangential acceleration.

ç'u 8- vUokxr osx D;k gksrk gS\
What is velocity from infinity?

ç'u 9- vkdk'k esa fLFkr fcanq dk /kqzoh; funsZ'kkad D;k gksrk gS\
What is polar co-ordinate of particle in space?

ç'u 10-vafre osx dks ifjHkkf"kr dhft,A
Define terminal velocity.

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj nsa %&

Answer the following short-answer-type questions :- (5x5=25)

ç'u 1- fn[kkb;s fd ;fn ,d fljkfoghu Mksjh dk nks frgkbZ Hkkx ̂a* f=T;k okyh ,d
o`̀Ùkh; f?kjuh ds lEidZ esa jgrs gq, yVd jgh gS] rc mldh yackbZ

3
a 4 3

log (2 3

 
+ π 

+ 

 gksxhA

Show that the length of an endless string which will hand over a circular

pulley of radius 'a' so  as to be in contact with two third of the

circumference of the pulley is

3
a 4 3

log (2 3

 
+ π 

+ 

OR

x = 0, y = 0 rFkk 3x+4y = 5 lehdj.kksa ls fu:fir f=Hkqt dh Hkqtkvksa ds
vuqfn'k Øe'k% cy P, 2P o 3P fØ;k  djrs gSaA ifj.kkeh cy dk ifjek.k
rFkk fØ;k js[kk dk lehdj.k Kkr dhft,A
Forces P, 2P and 3P act along the sides of a triangle formed by the lines

x = 0, y = 0 and 3x+4y = 5. Find the magnitude of resultant and its line of

action.

ç'u 2- nks cy Øe'k% ljy js[kkvksa y = 0, z = 0, rFkk x = 0, z = c ij fØ;k djrs
gSaA ;fn cy ifjorZuh; gks rc fn[kkb;s fd muds rqY; jsap dk v{k i`̀"B

2 2 2( y ) z cyx + =

 tfur djsxkA

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj nsa %&
Answer the following long-answer-type questions :-   (8x5=40)

ç'u 1- dSVsujh dk dkfrZ; lehdj.k O;qRiUu dhft,A
Derive Cartesian equation  of catenary.

OR

,d fpduh nhokj ls fVdh gqbZ 2a yackbZ dh ,d lekax NM+ lkE;koLFkk esa
gS rFkk mldk ,d fcanq nhokj ls 'b' nwjh ij fLFkr ,d fpduh [kwaVh ij

fVdk gSA fl) dhft, fd lkE;koLFkk esa NM+ nhokj ls 1 1/3
sin (b a)

−  dk
dks.k cuk,xhA
A uniform beam of length 2a rests in equilibrium against a smooth vertical

wall and upon a peg at a distance ' b' from the wall. Show that the inclination

of the beam to the vertical  is 

1 1/3sin (b a)−

.

ç'u 2- dsUnzh; v{k dk lehdj.k Kkr dhft,A
Find equation of central axis.

OR

P ifjek.k ds N% cy ,d ?kukHk dh pØh; Øe esa yh xbZ mu Hkqtkvksa ij
fØ;k djrs gSa] tks ,d nÙk fod.kZ dks ugh dkVrh gSA fn[kkb, fd mudk

ifj.kkeh cy 

2 3

P.a  vk?kw.kZ okyk ,d cy;qXe gksxk] tgk¡ 'a' ?kukHk dh

,d dksj dh yackbZ gSA
Six forces, each equal to P, act along the edges of a cube taken in order,

which do not meet a given diagonal. Show that their resultant is a couple

of moment  

2 3

 P.a, where 'a' is the edge of the cube.

ç'u 3- fl) dhft, fd iz{ksI; iFk ,d ijoy; gksrk gSA
Show that path of a projectile is a parabola.

OR

,d d.k dsUnzh; cy 

3r

µ

ds izHkko esa vkfn js[kk ls 

4π

dks.k cukus okyh

fn'kk esa cy dsUnz ls a nwjh ij fLFkr fcanq ls 

/ aµ

osx ls iz{ksfir fd;k

tkrk gSA fn[kkb,a fd bldh d{kk dk lehdj.k 

r a e−θ=

 gSA
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(3) Code No. : S-260

Two forces act, one  along a line y = 0, z = 0, and other along the line

x = 0, z = c. As the forces vary, Show that the surface generated

by the axis of their equivalent corench is 2 2 2( y ) z cyx + =
OR

cy fudk; (X, Y, Z, L, M, N) ds fy, lery  x+y+z = 0 dk 'kwU; fo{ksi fcanw
Kkr dhft,A
Find the null point of the plane  x+y+z= 0 for the force system (X, Y, Z, L,

M, N)

ç'u 3- ;fn iz{ksI; iFk ds fdlh ukfHkxr thok ds fljksa ij Ikz{ksI; dk osx v
1
rFkk v

2

gks rFkk mlds 'kh"kZ ij Ikz{ksI; dk osx u gks rks fl) dhft, fd 2 2 2

1 2

1 1 1

v v u
+ =

If v
1
 and v

2
 be the velocities at extremities at the ends of a total chord

of a projectile's path and u, the velocity at the vertex of the path, then

show that  

2 2 2

1 2

1 1 1

v v u
+ =

OR

,d d.k a  vk;ke rFkk T vkorZdky dk ljy vkorZ xfr esa xfreku gS
rc v ds fy, eku Kkr dhft, %

¼1½ a, T rFkk x ds inks esa
¼2½ a, T vkSj t ds inks esa

rFkk fl) dhft, fd

2 2
T

2

0

2 a
v dt

T

π=∫

A particle oscillates with S.H.M of amplitude a and periodic time T. Find

the expression of the velocity v in terms of :

(i)  a, T and x  (ii) a, T and t also prove that

2 2
T

2

0

2 a
v dt

T

π=∫
ç'u 4- /kzqo dh vksj yxus okys dsUnzh; cy dk fu;e Kkr dhft, tcfd d.k fuEu

oØ ij xfreku gks
n nr cos n aθ = P.T.O.
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Find the law of force to the pole when on a particle describes the following

curves.

n nr cos n aθ =

OR

,d pØ.k ij xfreku ,d d.k ds osx dh fn'kk ds ifjorZu dh nj vpj
gSA fl) dhft, fd mldk Roj.k vpj ifjek.k dk gksxkA
The rate of change of direction of velocity of particle moving in a cycloid

is constant. Prove that acceleration must be constant in magnitude.

ç'u 5- ,d d.k foJke voLFkk esa mn~/kkZojr% uhps dh vksj fxjuk izkjaHk djrk gSA
tgk¡ ek/;e dk izfrjks/k izfr bdkbZ lagfr ij kv2 gSA fl) dhft, fd t le;

esa fxjh nwjh 

1
log cos h (t gk)

k

gksxhA

A particle falls from rest in a medium in which the resistance is  

2k v

per

unit mass. Prove that the distance fallen in time t
 
is :

1
log cos h (t gk)

k
OR

,d d.k ,d fpdus 'kadq ds Hkhrjh i`̀"B ij xfreku gS tgk¡ 'kadq dk 'kh"kZ

dks.k 

2α

 gSA bl ij 'kh"kZ dh rjQ ,d cy fØ;k djrk gS rFkk bldh xfr

dh fn'kk tud js[kkvksa dks ges'kk vpj dks.k

β

ij dkVrh gSA bldh xfr

rFkk yxus okys cy dks Kkr dhft,A
A particle moves on the inner surface of a smooth cone, of vertical angle

2α

being acted on by a force towards the vertex of the cone and its

distance of motion always cuts the generators at a constant angle 

β

. Find

the motion and the force.
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