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B.Sc. (Part-II) Term End Examination, 2021-22

MATHEMATICS (Paper-III)

Time : 3 hours] [Maximum Marks : 50

uksV& lHkh iz'uksa ds mRrj nhft,A  izR;sd bdkbZ ls nks Hkkx djuk vfuok;Z gSaA

Note : All questions carry equal marks. Two part from each unit is compulsory.

bdkbZ-I/Unit-I

1.(a) 3P, 7P rFkk 5P cy Øe'k% ,d leckgq f=kHkqt ABC dh rhu Hkqtkvksa AB, BC rFkk CA ds vuqfn'k

fØ;k'khy gSA buds ifj.kkeh dk ifj.kke] fn'kk ,oa fØ;k js[kk dk lehdj.k Kkr dhft,A

Forces equal to 3P, 7P, 5P act along the sides AB, BC and  CA of an equilateral triangle ABC, 

find the magnitude, direction and line of action.

(b) ,d leku naM ftldh eksVkbZ 2b gS] f=kT;k a ds :{k {ksfrt csyu ij lefer :i ls fVdk gS] n'kkZb;s fd n.M
dh lkE;koLFkk LFkk;h ;k vLFkk;h gksxh rnuqlkj fd b < a ;k b > aA

A uniform beam of thickness 2b, rests symmetrically on a perfectly rough horizontal cylinder 

of radius a, show that the equilibrium of the beam will be stable or unstable according as  b <

a or b > a.

(c) lk/kkj.k dSfVujh dks ifjHkkf"kr dhft, ,oa budk dkrhZ; ,oa izkpy lehdj.k Kkr dhft,A

Define common catenary and find its cartesian and parametric equation.

bdkbZ-II/Unit-II

2. (a) funsZ'kkadksa vkSj ljy js[kk 
x y z− = − = −α β γ

1 2 3
 ij Øe'k% cjkcj cy fØ;k djrs gSaA bl cy fudk; ds

dsUnzh; v{k dk lehdj.k Kkr dhft,A

Equal forces act along the co-ordinates axes and along the straight line 
x y z− = − = −α β γ

1 2 3
. Find the equation of central axis of the system.

(b) fdlh fn;s x;s lery ds fy, 'kwU; fo{ksi fcUnq Kkr dhft,A

Find the null point of a given plane.

(c) nks cy P rFkk Q bl izdkj gS fd mudk dsUnzh; v{k LFkku esa fn;k x;k gS vkSj P dh fØ;k js[kk nh xbZ gSA
n'kkZb;s fd Q dh fØ;k js[kk dk js[kkiFk ,d 'kkadot gSA

Two forces  P and Q are such that their central axis is given in position and the line of action

of P is given. Show that the locus of the line of action of Q is a conicoid.

bdkbZ-III/Unit-III

3. (a) ,d d.k ljy vkoZr xfr esa xfreku gS ftldk dsUnz O gSA xfr dh foospuk dhft,A

A particle executes a simple harmonic motion in which the centre of attraction is O. Discuss

the motion.

[P.T.O.]



(b) ;fn fdlh xfreku d.k ds f=kT; ,oa vuqizLFk osx dk vuqikr lnSo vpj gks rks n'kkZb;s fd iFk ,d ledksfed
lfiZy gSA

If ratio of radial and transverse velocities of a moving particle is always constant, then show

that its path is an equiangular spiral.

(c) fl) dhft, fd fn;s gq, {kSfrt ijkl ds fy, iz{ksi.k dh nks fn'kk;sa gksrh gSa buesa ls izR;sd fn'kk egÙke ijkl
dh fn'kk ls leku dks.k cukrh gSA

Show that for a given velocity of projection for a given horizontal range, in general, two

direction of projection, which are equally inclined to the direction of maximum range.

bdkbZ-IV/Unit-IV

4. (a) leryh; oØ ds vuqfn'k xfreku ,d d.k dk Li'kZ js[kh; ,oa vfHkyEch; fn'kk esa Roj.k ds ?kVdksa dk lw=k

Kkr dhft,A

Derive the formula to find components of acceleration of a particle moving along a plane

curve in tangential and normal directions.

(b) ,d d.k ,d :{k pØt ij uhps dh vksj fQlyrk gS] d.k dh xfr Kkr dhft,A

A particle slides down on a rough cycloid discuss the motion.

(c) ;fn i`Foh dk vius d{k] eku yks o`Ùkkdkj] ds fdlh fcUnq ij osx Ms<+ xquk c<+k fn;k tk;s] rks fl) dhft, fd

;g ijoy; fufeZr djsxk ftldh ukfHk lw;Z ij gSA

If the velocity of the earth at any points of its orbit, assumed to be circular, were increased by

about one-half, prove that it would describe a parabola about the sun a focus.

bdkbZ-V/Unit-V

5. (a) ,d d.k xq:Ro ds varxZr ,d ek/;e] ftldk vojks/kh cy mKV
n
 gS] esa xfr dj jgk gS] xfr dh O;k[;k

dhft,A

A particle is moving under gravity in a medium whose resistance is mKVn discuss the

motion.

(b) ;fn ,d d.k f=kfoe esa xfreku gS rks dkrhZ; funsZ'kkadksa ds inksa esa d.k dk Roj.k Kkr dhft,A

If a particle moves in three dimensions then find the acceleration of a particle in terms of

cartesian co-ordinates.

(c) o"kkZ dh ,d cw¡n] tks Lora=krkiwoZd fxj jgh gS] izR;sd {k.k vk;ru esa ,d o`f) tks bl {k.k i`"B dk λ xq.kk gS]
xzg.k djrh gS] t le; i'pkr osx Kkr dhft,A

A spherical raindrop, falling freely, receives in each instant an increase of volume equal to λ
times its surface at that instant find the velocity at the end of time t.
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