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Paper III
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Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 1 is

compulsory.

izR;sd bdkbZ ls ,d iz'u dk p;u djrs gq,]

dqy ik¡p iz'uksa ds mÙkj nhft, A iz'u Ø- 1

vfuok;Z gS A

(b) Show that the vector  sinf y z i  


   cosx y z j x y k    is irrotational.

n'kkZb, fd oSDVj  sinf y z i  


   cosx y z j x y k    v?kw.khZ; gS A

Unit II

bdkb Z II

4. (a) Evaluate 

S

S,nd


 where 
8

3
xyz   and

S is the surface of cylinder x2 + y2 = 16

included in the first octant between z = 0

to z = 5.

S

Snd


 dk ewY;kadu dhft,] tgk¡ z = 0

rFkk z = 5 ds eè; izFke vkWDVsaV esa 'kkfey

csyu x2 + y2 = 16  dk lery 
8

3
xyz 

rFkk S gS A
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1. (a) Find the unit tangent vector to any point

on the curve cos ,x a t sin ,y a t

.z bt

oØ cos ,x a t siny a t  rFkk z bt  ij

fdlh fcUnq ds fy, bdkbZ Li'kZ js[kk oSDVj

Kkr dhft, A

(b) Write the statement of Green’s theorem.

xzhu izes; dk fooj.k fyf[k;s A

(c) Write the equation of circle with radius

a and touching the initial line at pole.

[kEHks ij izkjfEHkd js[kk Li'kZ djrs gq, f=kT;k

a ds lkFk o`Ùk dk lehdj.k fyf[k, A

(d) Find the equation of sphere whose centre

is (1, –2, 3) and radius 4.

xksys dk lehdj.k ftldk dsUnz (1, –2, 3)

rFkk f=kT;k 4 gS] Kkr dhft, A

Unit I

bdkb Z I

2. (a) Show that    ,a b c b c a   
    

 and

 c a b 
 

 are coplanar..

n'kk Zb, fd    ,a b c b c a   
    

 rFkk

 c a b 
 

 dksIykuj gSa A

(b) The necessary and sufficient condition
for the vector function f


 of a scaler

variable t to have a constant magnitude

is . 0
df

f
dt




.

lrr~ ifjek.k okys Ldsyj pj t ds oSDVj

iaQD'ku f

 ds fy, vko';d rFkk i;kZIr n'kk

. 0
df

f
dt




 gS A

3. (a) Find the directional derivative of

(x, y, z) = x2yz + 4xz2 at the point

(1, –2, 1) in the direction of 2i – j – 2k.

2i – j – 2k dh fn'kk esa fcUnq (1, –2, 1) ij

(x, y, z) = x2yz + 4xz2 dk funsZ'kkRed

O;qRiUu Kkr dhft, A
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(b) Evaluate  
V

2 V,x y d  where V is

closed the region bounded by cylinder

z = 4 – x2 and the planes, x = 0, y = 0,

y = 2 and z = 0.

 
V

2 Vx y d  dk ewY;kadu dhft,] tgk¡

csyu z = 4 – x2 rFkk lery x = 0, y = 0,

y = 2 rFkk z = 0 }kjk vkc¼ {ks=k V lao`Ùk

gS A

5. (a) Verify Stoke’s theorem for the function

2f x i xyj 


, integrated around the

square in the plane z = 0 whose sides are

along the line x = 0, x = a, y = 0 and

y = a.

lery z = 0 esa oxZ ds vklikl ,dhÑr]

iaQD'ku 2f x i xyj 


 ds fy, LVksd izes;

lR;kfir dhft, ftldh Hkqtk,¡ js[kk x = 0,

x = a, y = 0 rFkk y = a ds layXu gSa A

Unit IV

bdkb Z IV

8. (a) Prove that the sum of the squares of the

reciprocals of any three mutually

perpendicular diameters of an ellipsoid is

constant.

fl¼ dhft, fd ,d nh?kZo`Ùk ds fdUgha Hkh

rhu ijLij yafcr O;kl ds ikjLifjd oxks± dk

;ksx fLFkj gS A

(b) Find the equations to the generators of

the paraboloid (x + y + z)(2x + y – z) = 6z,

which passes through the point (1, 1, 1).

ijoy;  (x + y + z)(2x + y – z) = 6z, ds

tudksa ds fy, lehdj.k Kkr dhft,] tks fcUnq

(1, 1, 1) ds ekè;e ls xqtjrk gS A
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(b) Evaluate 

S

. Sf nd
 

 with the help

of Gauss divergence theorem for

4f xyi yzj xzk  


 taken over surface

S of cube bounded by planes x = 0,

x = 2, y = 0, y = 2, z = 0 and z = 2.

lery x = 0, x = 2, y = 0, y = 2, z = 0 rFkk

z = 2 ds }kjk ifjc¼ ?ku lery S ds mQij

4f xyi yzj xzk  


 ds fy, xkml fopyu

izes; dh lgk;rk ls 
S

. Sf nd
 

 dk ewY;kadu

dhft, A

Unit III

bdkb Z III

6. (a) Find the asymptotes of hyperbola

6x2 – 7xy – 3y2 – 2x – 8y – 6 = 0. Find

also equation of conjugate hyperbola.

vfrijoy; 6x2 – 7xy – 3y2 – 2x – 8y –

6 = 0 ds ,flEIVksV~l Kkr dhft, A la;qXeu

vfrijoy; dk lehdj.k Hkh Kkr dhft, A

(b) Trace the conic 8x2 – 4xy – 5y2 –

16x – 14y + 17 = 0.

'kadq 8x2 – 4xy – 5y2 – 16x – 14y + 17 = 0

dks Vªsl dhft, A

7. (a) Find the equation of parabola which

touches the conic x2 + xy + y2 – 2x –

2y + 1 = 0 at the point where it is cut by

line x + y + 1 = 0.

ijoy; dk lehdj.k Kkr dhft, tks 'kadq

x2 + xy + y2 – 2x – 2y + 1 = 0 dks ,d fcUnq

ij Li'kZ djrk gS] tgk¡ ;g js[kk x + y + 1 = 0

}kjk dkVh tkrh gS A

(b) Prove that the locus of the intersection

of perpendicular tangents to a conic is a

circle.

fl¼ dhft, fd ,d 'kadq ds yEcor~ Li'kZ

js[kk dk izfrPNsnu dsUnz fcUnq ,d o`Ùk gS A
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9. (a) Show that the sphere x2 + y2 + z2 = 25

and x2 + y2 + z2 – 18x – 24y – 10z +

225 = 0 touch and find the co-ordinates

of there common points.

n'kkZb, fd xksys  x2 + y2 + z2 = 25 rFkk

x2 + y2 + z2 – 18x – 24y – 10z + 225 = 0

Li'kZ djrs gSa rFkk muds lkekU; fcUnqvksa ds

funsZ'kkad Kkr dhft, A

(b) Find the equation of the right circular

cylinder, whose guiding circle if

x2 + y2 + z2 = 9, x – y + z = 3.

ledks.k o`Ùkkdkj csyu dk lehdj.k Kkr

dhft, ftldk ekxZn'kZu òÙk x2 + y2 + z2 = 9,

x – y + z = 3 gS A
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