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AA-1186
(005) B. Sc.  Part–II (TWO) 

Term End Examination, 2021-22
MATHEMATICS (Paper-III)

Time : 3 hours] [Maximum Marks : 50

uksVµ izR;sd bdkbZ ls ,d&,d iz'u pqurs gq, dqy ik¡p iz'uksa ds mÙkj nhft,A lHkh iz'uksa ds vad leku gSA
Note : Answer five questions in all, selecting one question from each Unit. All questions carry

equal marks.

bdkbZ&I / Unit–I

1.  (a) js[kkvksa x y y x y+ = − = =1 1 2, ,  }kjk fufeZr f=kHkqt dh Hkqtkvksa ds vuqfn'k rhu cy P Q R, ,

fØ;k'khy gSaA muds ifj.kkeh dh fØ;k js[kk dk lehdj.k Kkr dhft,A
Three forces P Q R, ,  act along the sides of the triangle formed by the lines 
x y y x+ = − =1 1, , y = 2. Find the equation of the line of action of their resultant.

(b) ,d Bksl xksyk mlls nqxquh f=kT;k ds ,d fLFkj :{k v)Z&xksy I;kys ds vanj j[kk gqvk gSA n'kkZb;s fd xksys ds

mPpre fcanq ls fdruk gh cM+k otuh ,d Hkkj lacaf/kr dj fn;k tk;s] lkE;koLFkk LFkk;h jgrh gSA
A Solid Sphere rests in side a fixed rough hemi spher i cal bowl of twice its ra dius. Show that,

how ever, large a weight its at tached to, the high est point of the sphere. The equi lib rium is

sta ble.

2.  (a) nks cjkcj ,d leku NM+sa AB vkSj AC] izR;sd dh yEckbZ 2b gS] A ij Lora=krkiwoZd tqM+s gq, gSa vkSj f=kT;k a

ds ,d fpdus Å/okZ/kj o`Ùk ij fojke esa gSaA n'kkZb, fd muds chp dk dks.k 2θ gks rks 

b asin cos3 θ θ=
Two equal uni form rods AB and AC, each of length 2b, are freely joined at A and rest on a

smooth ver ti cal cir cle of ra dius a.. Show that if 2θ be the an gle be tween them, then

b asin cos3 θ θ=
(b) yEckbZ l ds ,d lekax pSu dks leku {kSfrt js[kk esa nks fcanqvksa A rFkk B ls bl izdkj yVdk;k x;k gS fd

izR;sd vUrLFk ruko fuEure fcUnq ds ruko dk nqxquk gSA n'kkZb, fd foLr̀fr AB vo'; gh 
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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 
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bdkbZ&II / Unit–II

3. (a) 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.

[P.T.O.]



(b) ,d cy z-v{k ds lekUrj fcUnq (a,0,0) ij fØ;k djrk gS vkSj ,d cjkcj cy z&v{k ds yEc :i fcUnq

(–a, 0, 0) ls fØ;k djrk gSA n'kkZb, fd cy fudk; dk dsUnzh;&v{k i`"B 

z x y x y ax( ) ( )2 2 2 2 2+ = + −  ij fLFkr gSA
A force parallel to the axis of z acts at the point  (a, 0, 0) and on equal force perpendicular to

the axis of z acts at the point (–a, 0, 0). Show that the central axis of the system lies on the

surface z x y x y ax( ) ( )2 2 2 2 2+ = + − .

4.  (a) lery lx my nz+ + = 1 dh 'kwU; fo{ksi fLFkfr Kkr dhft,A
To find the null point of the plane lx my nz+ + = 1.

(b) n'kkZb;s fd fdlh Hkh cy&fudk; dh 'kwU; js[kkvksa esa ls pkj fdlh vfrijoy; ds tud gksrs gSa] nks tudksa ds

,d fudk; ds lnL; gksrs gSa vkSj nks vU; fudk; dsA
Show that among the null lines of any system of forces four are gen er a tors of any

hyperboloid, two be long ing to one sys tem of gen er a tion and two to the other sys tem.

bdkbZ&III / Unit–III

5.  (a) ljy vkorZ xfr esa] ;fn fdlh ljy js[kk ij ,d fLFkj fcUnq] tks cy dsUnz ugha gS] ls nwfj;ksa a b c, ,  osx 

u v w, ,  gks] rks n'kkZb;s fd vof/k T fuEufyf[kr lehdj.k ls nh tkrh gSµ
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If in a S.H.M. u v w, ,  be the velocities at distances a b c, ,  from a fixed point  on the straight

line which is not the centre of force. Show that the period T  is given by the equation :
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 .

(b) m nzO;eku dk ,d d.k ,d gYds rkj] tks nks fLFkj fcUnqvksa ds chp ruk gS vkSj bldk ruko T gS] ls cka/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 gSµ      
mab

T a b( )+
2π .

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   
mab

T a b( )+
2π .

6. (a) ,d d.k ,d leku dks.k lfiZy r aem= θ ij vpj osx ls xfreku gSA /kzqokUrj js[kk vkSj mlds yEc :i

fn'kk esa osx vkSj Roj.k ds ?kVdksa dks Kkr dhft,A
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A particle describes an equiangular spiral r aem= θ with a constant velocity. Find the

components of velocity and acceleration along the radius vector and perpendicular to it.

(b) m nzO;eku dk ,d fi.M ,d fLFkj fcUnq ls vkdk'k esa {kSfrt ls α dks.k cukrs gq, u osx ls Qsadk tkrk gS] rks

;g fl) djuk gS fd iz{ksI; dk iFk ,d ijoy; gSA
A particle of mass m is projected from a fixed point into the air with velocity u in a direction

making an angle α with the horizontal, prove that the path of the projectile is a Parabola. 

bdkbZ&IV / Unit–IV

7. (a) ,d d.k dsUnzh; Roj.k =
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 gS rks n'kkZb;s fd iFk ,d vk;rkdkj vfrijoy; gSA

A par ti cle moves with a cen tral ac cel er a tion =
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, it is pro jected with ve loc ity  v

at a dis tance R. Show that its path is a rect an gu lar hy per bola if the an gle of pro jec tion is 
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(b) 'kh"kZ ls vkjEHk gksdj ijoyh; d{k dh fdlh nh xbZ pki dks fufeZr djus dk le; Kkr dhft,A
To find the time of describing a given arc of parabolic orbit starting from the vertex.

8. (a) ,d fcUnq lery oØ ij bl izdkj xfreku gS fd mldk Li'kZjs[kh; rFkk vfHkykfEcd Roj.k cjkcj gS rFkk

Li'kZ js[kk dk dks.kh; osx vpj gSA oØ dk lehdj.k Kkr dhft,A
A point moves in a plane curve, so that its tangential and normal accelerations are equal and

the angular velocity of the tangent is constant. Find the equation of the curve.

(b) ,d d.k Å/okZ/kj lery esa ,d fn, gq, :{k oØ ij xq#Ro ds vUrxZr uhps dh vksj f[kldrk ¼vFkkZr~ uhps

dh vksj xfr djrk gS½] xfr Kkr dhft,A
A particle slides down a rough curve in a vertical plane under gravity, to discuss the motion.

bdkbZ&V / Unit–V

9. (a) dksbZ d.k xq#Ro ds vUrxZr] ,d ek/;e ftldk vojks/k osx ds oxZ ds vuqØekuqikrh gS] x nwjh ij fxjrk gSA

;fn d.k }kjk izkIr okLrfod osx v gks] blds }kjk izkIr v0 og osx gS  tcfd dksbZ vojks/kh ek/;e ugha gksrk

rFkk xfreku osx V gks rks] n'kkZb;s fd
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A particle falls from rest under gravity through a distance x in a medium whose resistance

varies as square of the velocity. If v be the velocity actually acquired by it, v0 the velocity it

would have acquired, had there been no resisting medium and V  the terminal velocity, show

that
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(b) fdlh Å/okZ/kj ry esa ,d fpdus rkj ij ,d NYyk ,d vojks/k] tks osx ds oxZ ds vuqØekuqikrh gS] ds

vUrxZr xfr djrk gSA xfr Kkr dhft,A
A bead moves on a smooth wire in a vertical plane under the resistance which varies as

square of the velocity : to discuss the motion.

10. (a) o"kkZ dh ,d cw¡n] tks LorU=krkiwoZd fxj jgh gS] izR;sd {k.k vk;ru esa ,d o`f)] tks ml {k.k i`"B dk λ xq.kk
gS] xzg.k djrh gS] t le; i'pkr~ osx Kkr dhft, rFkk t le; esa fxjh gqbZ nwjh Hkh 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, and the distance fallen

through in that time.

(b) ,d d.k ,d fpdus xksys ij dsoy i`"B ds ncko ds vUrxZr ¼vU; dksbZ cy ugha½ xfreku gSA n'kkZb;s fd

bldk iFk lehdj.k cot cot cosθ β φ=  }kjk izkIr gksxk] tgk¡ θ vkSj 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 an gu lar

co or di nates.
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