
2/EH–29 (ii) (Syllabus–2015)

2 0 2 2

( May/June )

MATHEMATICS

( Elective/Honours )

( Geometry and Vector Calculus )

( GHS–21 )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer five questions, choosing one from each Unit

UNIT—I

1. (a) If the straight lines represented by the

equation

x xy y2 2 2 2 22 0(tan cos ) tan sinf f f f+ - + =

make angles a and b with the axis of x,

show that tan tana b- = 2. 5

(b) Prove that the equation

ax hxy by2 22 0+ + =

represents a pair of straight lines

through the origin. 5
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(c) Prove that the equation

2 6 6 23 20 02 2x xy y x y+ - - + - =

represents a pair of straight lines. Find

the coordinates of their point of

intersection. 5

2. (a) Show that the pair of lines

perpendicular to the pair

rx qxy py2 22 0- + =

is px qxy ry2 22 0+ + = 5

(b) Show that the equation

4 12 9 8 12 02 2x xy y x y+ + + + =

represents a pair of parallel lines and

find the distance between them. 5

(c) Prove that the chord y mx c= +  of the

curve y ax2 4=  will subtend a right angle 

at the origin if 4 0am c+ = 5

UNIT—II

3. (a) Show that

2 3 2 5 5 02 2x xy y x y+ - - + =

represents a rectangular hyperbola.

Find the centre and the axis. 5
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(b) Reduce the equation

       9 24 16 18 10 19 02 2x xy y x y- + - - + =

to the standard form and show that it

represents a parabola. Find its latus

rectum. 5

(c) Find the equation of the plane through

the points (2, 3, –4) and (1, –1, 3) and

parallel to x-axis. 5

4. (a) Prove that the two hyperbolas

4 3 5 21 02x xy x+ + + =

and

x xy x2 4 3 19 0- - + =

have a common asymptote and find the

other asymptotes. 5

(b) Find the vertex and length of the latus

rectum of the parabola

( ) ( )3 4 17 35 4 3 62x y x y+ - = - - 5

(c) Find the equation of the plane through

the point (2, 5, 8) and perpendicular to

each of the planes 2 3 4 11 0x y z- + + = , 

4 2 6 0x y z+ - + = . 5
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UNIT—III

5. (a) Prove that the SD between the lines

x y z-
=

-
=

+

-

3

1

4

1

1

3

and

x y z-

-
=

-
=

-1

1

3

3

1

2

is 
15

138
.

5

(b) Prove that the lines

x y z-
=

+
=

-2

4

1

3

3

5

and x y z x y z+ + - = = - + -2 3 9 0 2 2 11

are coplanar. 5

(c) Find the equation of the sphere which

passes through the points (2, 0, 1) and

(0, 4, –5) and whose centre lies on the

line x y z x y z+ + - = = - +3 0 2 2 . 5

6. (a) Find the equation of the sphere through 

the origin and the circle

x y z x x y z y2 2 2 2 2 24 3 0 2 4+ + - + = = + + + + 5

(b) Show that the lines

x y z-
=

+

-
=

+4

1

3

4

1

7

22D/611 ( Continued )



( 5 )

and

x y z-
=

+

-
=

+1

2

1

3

10

8

intersect and find the coordinates of the 

point of intersection. 5

(c) Find the equation of a cone whose

vertex is ( , , )a b g  and base y ax2 4= ,

z = 0. 5

UNIT—IV

7. (a) Prove that

( ) ( ) ( ) ( ) ( ) ( )
r r r r r r r r r r r r
b c a d c a b d a b c d´ × ´ + ´ × ´ + ´ × ´ = 0 5

(b) If 
r
u t i tj t k= + -5 2 3$ $ $ and 

r
v ti tj= -sin $ cos $, 

find—

(i)
d

dt
u v( )
r r

× ;

(ii)
d

dt
u u( )
r r

× .
5

(c) Prove that

[ , , ] [ ]
r r r r r r rrr
a b b c c a a b c´ ´ ´ = 2

5

8. (a) If 
r
r a t a t at= ( cos , sin , tan )a , evaluate

dr

dt

d r

dt

r r

´
2

2
 and 

d r

dt

d r

dt

2

2

3

3

r r

×

5
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(b) Prove that

( ) ( ) ( )
r r r r r r r r r
a b c a c b b c a´ ´ = × - ×

where 
r
a, 

r
b , 

r
c  are three vectors. 5

(c) What is a unit tangent vector? Find the

unit tangent vector for the curve x t= , 

y t= 2 , z t= 2
3

3 , where t is a parameter. 5

UNIT—V

9. (a) Find the divergence and curl of the

vector x z i y z j xy zk2 3 2 22$ $ $- +  at the

point (1, –1, 1). 5

(b) If u x y z= + + , v x y z= + +2 2 2 , 

w xy yz zx= + + , then prove that

( ) [( ) ( )]grad grad gradu v w× ´ = 0 5

(c) Prove that the vector
r
f x y i y z j x z k= + + - + -( ) $ ( ) $ ( ) $3 3 2

is solenoidal. 5

10. (a) If
r
F x y z i xz y j x z k= - + + -( ) $ ( ) $ $3 22 3 3 3 2

verify that

grad div
r
F i j k= - + -6 24 32$ $ $

at the point (2, –1, 0). 5
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(b) Prove that 

Ñ æ
è
ç

ö
ø
÷ =2 1

0
r

 

where r r=| |
r

 and 
r
r xi yj zk= + +$ $ $

5

(c) Find 
r r r
Ñ ´ Ñ ´( )A  for

r
A x yi xzj yzk= - +2 2 2$ $ $

5

H H H
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