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B.Sc. Part I

MATHEMATICS

Paper III

[Vector Analysis and Geometry]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

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.

[k.M ^v**

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. rhu lfn'kksa ds lfn'k f=d xq.kuQy dks ifjHkkf"kr dhft,A
Define vector triple product of three vectors.

2. ;fn r = aent + be�nt, tgk¡ a, b vpj lfn'k gSa] rks 
4

4

d r

dt

Kkr dhft,A

If r = aent + be�nt, where a, b are constant vectors,

then find 
4

4
.

d r

dt

3. ;fn f (t) dt = F (t) gks] rks ( )
b

a
f t dt  dk eku D;k

gksxk\

If f (t) dt = F (t), then what is the value of ( ) ?
b

a
f t dt

4. xkWml izes; dks dkrhZ; funsZ'kkadksa ds :i esa fyf[k,A

Write Gauss�s theorem in cartesian co-ordinate form.

5. yEcdks.kh; o`Ùk D;k gksrs g®\

What is orthogonal circles ?

6. 'kkado ax2 + 2hxy + by2 + c = 0 dk dsUæ D;k gksxk\

What is the centre of conic ax2 + 2hxy + by2 + c = 0 ?

7. csyu dks ifjHkkf"kr dhft,A

Define cylinder.

8. 'kadq dk O;kid lehdj.k fyf[k,] ftldk 'kh"kZ ewyfcUnq
gSA

Write the general equation of cone, whose vertex is at

origin.
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9. nh?kZo`Ùkh; ijoy;t dk lehdj.k fyf[k,A

Write the equation of elliptic paraboloid.

10. ,d xksys dk ,d lery }kjk izfrPNsn oØ D;k gksrk gS\

What is the section curve of a sphere by a plane ?

[k.M ^c*

Section �B�

fuEukafdr iz'uksa osG mÙkj nsaA

Solve the following questions. 3×5=15

1. fl¼ dhft,µ

(c × a) × (a × b) = [a b c] a.

Prove that :

(c × a) × (a × b) = [a b c] a.

vFkok

Or

;fn r = xi + yj + zk, rks n'kkZb, fd 
^

1
grad = �

r

r r
.

If r = xi + yj + zk, then show that 

^
1

grad = � .
r

r r

2. ;fn r × dr = 0, n'kkZb, fd 
^
r  = vpj gSA

If r × dr = 0, then show that 
^
r  = constant.

vFkok

Or

n'kkZb, fd 
4

( + + ). = ( + + )
3S

axi byj czk ndS a b c

tgk¡ S xksys x2 + y2 + z2 = 1 dk lEiw.kZ i`"B gSA

Show that 
4

( + + ). = ( + + )
3S

axi byj czk ndS a b c

where S is the total surface of sphere x2 + y2 + z2 = 1.

3. lehdj.k 4x2 � 4xy + y2 � 8x + 6y + 5 = 0, dkSu ls
'kkado dks fu:fir djrk gS\

Which conic is represented by the equation 4x2 � 4xy

+ y2 � 8x + 6y + 5 = 0.

vFkok

Or

;fn PSP 'kkado = 1 + cos
l

e
r

 dh ,d ukfHkxr thok

gS] ftldh ukfHk S gS] rc n'kkZb, fd 1 1 2
+ = .

SP SP l

If PSP  is a focal chord of a conic = 1 + cos
l

e
r

whose focus is S, then show that 
1 1 2

+ = .
SP SP l
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4. fl¼ dhft, fd nks xksyksa dk izfrPNsn oØ ,d o`Ùk gksrk

gSA

Prove that the curve of intersection of two spheres is

a circle.

vFkok

Or

fl¼ dhft, fd lery ax + by + cz = 0 'kadq yz + zx

+ xy = 0 dks nks yEcor~ js[kkvksa esa izfrPNsn djrk gS] ;fn
1 1 1

+ + = 0
a b c

.

Prove that the intersection of a plane ax + by + cz = 0

and a cone yz + zx + xy = 0 are two perpendicular

lines if 
1 1 1

+ + = 0.
a b c

5. nh?kZo`Ùkt 
2 2 2

2 2 2
+ + = 1

x y z

a b c
 ds Li'kZ ry dk lehdj.k

Kkr dhft, tks lery lx + my + nz = p ds lekUrj gSA

Find the tangent plane of the ellipsoid

2 2 2

2 2 2
+ + = 1

x y z

a b c
, which is parallel to the plane

lx + my + nz = p.

vFkok

Or

n'kkZb, fd i`"B yz + zx + xy = a2 dk lery lx + my

+ nz = p  }kjk  izfrPNsn  ,d  ijoy;  gksxk  ;fn

+ + = 0l m n .

Show that the intersection of a surface yz + zx + xy

= a2 and a plane lx + my + nz = p is a parabola if

+ + = 0l m n .

[k.M ^l*

Section �C�

fuEukafdr iz'uksa osG mÙkj nhft,A

Solve the following questions. 5×5=25

1. ;fn = × =
da db

c a c b
dt dt

 gks] rc n'kkZb, fdµ

( × ) = × ( )
d

a b c a b
dt

.

If = × and = ,
da db

c a c b
dt dt

 then show that :

( × ) = × ( ).
d

a b c a b
dt
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vFkok

Or

n'kkZb, fdµ

(i)
^ 2

div =r
r

,

(ii)
^

curl = 0r .

Show that :

(i)
^ 2

div =r
r

,

(ii)
^

curl = 0r .

2. ewY;kadu dhft, 2

1
[ .( × )] ,A B C dt  tgk¡ A = ti � 3j

+ 2tk, B = i � 2j + 2k, C = 3i + tj � k.

Evaluate 
2

1
[ .( × )] ,A B C dt  where A = ti � 3j + 2tk,

B = i � 2j + 2k, C = 3i + tj � k.

vFkok

Or

Mk;otsZUl izes; dk mi;ksx dj (
S

xdydz ydzdx

zdxdy) dk ewY;kadu dhft,] tgk¡ i`"B S xksyk x2 + y2

+ z2 = a2 gSA

Uses divergence theorem, evaluate (
S

xdydz ydzdx

+ zdxdy) where S is a sphere x2 + y2 + z2 = a2.

3. 'kkado 17x2 � 12xy + 8y2 + 46x � 28y + 17 = 0 dk
vuqjs[k.k dhft,A

Trace the conic 17x2 � 12xy + 8y2 + 46x � 28y + 17

= 0.

vFkok

Or

izfrcU/k Kkr dhft, fd js[kk = cos + sin
l

A B
r

'kkado = 1 + cos
l

e
r

 dks Li'kZ djrh gSA

Find the condition when line = cos + sin
l

A B
r

touches the conic = 1 + cos
l

e
r

.

4. n'kkZb, fd funsZ'kkad v{kksa ls gksdj tkus okys 'kadq dk
O;kid lehdj.k fyz + gzx + hxy = 0 gSA

Show that the general equation of the cone, which is

passes through the co-ordinate axes is fyz + gzx +

hxy = 0.

vFkok

Or

ml yEco`Ùkh; csyu dk lehdj.k Kkr dhft, ftldh

f=T;k 2 rFkk v{k js[kk 
� 1 � 3

= =
2 3 1

x y z
 gSA
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Find the equation of right circular cylinder whose

radius is 2 and axis line is 
� 1 � 3

= =
2 3 1

x y z
.

5. i`"B x2 + y2 � z2 = 1 dk vuqjs[k.k dhft,A

Trace the surface x2 + y2 � z2 = 1.

vFkok

Or

vfrijoy;t 
2 2 2

+ � = 1
4 9 16

x y z
 ds fcUnq (2, 3, � 4) ls

tkus okys tudksa ds lehdj.k Kkr dhft,A

Find the equations of generators of the hyperboloid

2 2 2

+ � = 1
4 9 16

x y z
 at the point (2, 3, � 4).

r r r r r d r r r r r

Code No. : A.B.S-160

[  9  ] 9/50


