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B.Sc. Part I

MATHEMATICS
Paper III

[Vector Analysis and Geometry]

Time : Three Hours ] [ Maximum Marks : 50

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.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1×10=10

1.

What is the condition for three vectors to be coplanar?

2. 

Define the operator .

3.

Write formula for define integral.

4.

Write Stoke’s theorem.

5.

Write the condition that general equation of conic
represents an ellipse.

6. r 

Write the polar equation of a conic with its focus as
the pole and its axis inclined at an angle r to the
initial line.
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7. x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0

Write the condition when x2 + y2 + z2 + 2ux + 2vy +
2wz + d = 0 represents a point sphere.

8. ax2 + by2 + cz2 + 2fyz + 2gzx + 2hxy = 0 

Write the condition that ax2 + by2 + cz2 + 2fyz + 2gzx
+ 2hxy = 0 have three mutually perpendicular tangent
planes.

9.

Write the equation of hyperboloid of two sheets.

10.

Define developable surface.

Section ‘B’

Solve the following questions. 3 × 5 = 15

1. r
^ 

r

2
×r d rr d r
r

 


^ ^

If r
^

be the unit vector in the direction of 

r , show

that 
2

×r d rr d r
r

 


^ ^ .

Or

= + + ,r x i y j z k
 ^ ^ ^

–2grad =


n nr nr r

If = + + ,r x i y j z k
 ^ ^ ^  then show that :

–2grad =


n nr nr r

2. 2( ) = – + ( – 1)

a t ti t j t k 2( ) = 2 + 6


b t t i tk

1

0

3 13 2× = – – +
2 6 5

a b dt i j k
 



If 2( ) = – + ( – 1)

a t ti t j t k and 2( ) = 2 + 6


b t t i tk

then show that 
1

0

3 13 2× = – – +
2 6 5

a b dt i j k
 



Or

x2 + y2 + z2 = 9 S 

S
.n S = 108r d




^
.
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If S is the surface of the sphere x2 + y2 + z2 = 9, then
by Gauss divergence theorem prove that

S
.n S = 108r d




^
.

3. x2 +
xy + y2 – 2x – 2y + 1 = 0 

x + y + 1 = 0 

Find the equation to the parabola which touches the
conic x2 + xy + y2 – 2x – 2y + 1 = 0 at the point
where it cut by the line x + y + 1 = 0.

Or

= 1 + cos l e
r

= – 1 + cos l a
r

Show that the equations = 1 + cos l e
r

and

= – 1 + cosl e
r

 represents the same conic.

4. (0, 0, 3) x2 + y2 = 4, z = 0 

Find the equation of the cone whose vertex is (0, 0, 3)
and base is the circle x2 + y2 = 4, z = 0.

Or

ax2 + by2

+ cz2 = 1, lx + my + nz = p 
x-

Find the equation of the cylinder which intersects the
curve ax2 + by2 + cz2 = 1, lx + my + nz = p and whose
generators are parallel to x-axis.

5. x + 2y – 2z = 4 3x2 + 4y2

= 24z

Show that the plane x + 2y – 2z = 4 touches the
paraboloid 3x2 + 4y2 = 24z. Find the point of contact.

Or

ax2 + by2 + cz2 = 1 

lx + my + nz = 0 ( – ) +lb c
x

+ ( – ) + ( – ) = 0m nc a a b
y z

Prove that the axes of the section of the conicoid
ax2 + by2 + cz2 = 1 by the plane lx + my + nz = 0 by
the plane lx + my + nz = 0 lie on the cone

( – ) +lb c
x

+ ( – ) + ( – ) = 0m nc a a b
y z

.
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Section ‘C’

Solve the following questions. 5 × 5 = 25

1. = cost + sint + tan


r a i a j at k

2 3

2 3
d r d r d r
dt dt dt

   
 
  

If = cost + sint + tan


r a i a j at k , then find the
following :

2 3

2 3
d r d r d r
dt dt dt

   
 
  

Or

div = ( + 3)


n nr r n r

Prove that :

div = ( + 3)


n nr r n r

2.
C

F .
 

 d r 2 2F = +x y i y j


C, xy y2 = 4x (0, 0) (4, 4)

Evaluate 
C

F .
 

 d r , where 2 2F = i + jx y y


 and the

curve C is y2 = 4x in the xy-plane from (0, 0) to (4, 4).

Or

3 2 5
S

1[( – ) i – 2 j + 2k].n S =
3

x yz x y d a
S x = a, x = 0, y = a, y = 0 z = a,

z = 0 

Verify Gauss’s theorem and show that :

3 2 5
S

1[( – ) i – 2 j + 2k].n S =
3

x yz x y d a
where S denotes the surface of the cube bounded by
the planes x = 0, x = a, y = 0, y = a, z = 0, z = a.

3. 14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0 

Trace the conic 14x2 – 4xy + 11y2 – 44x – 58y + 71 = 0.
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Or

In a conic prove that the sum of the reciprocals of
two perpendicular focal chords is constant.

4. ax2 + by2 + cz2 + 2ux + 2vy
+ 2wz + d = 0 

2 2 2
+ + =u v w d

a b c
.

Prove that the equation ax2 + by2 + cz2 + 2ux + 2vy
+ 2wz + d = 0 represents a cone if

2 2 2
+ + =u v w d

a b c
.

Or

x2 + y2 + z2 = 9, x – y + z = 3 

Find the equation of right circular cylinder whose
guiding circle is x2 + y2 + z2 = 9, x – y + z = 3.

5. 3x2 + 7y2 + 3z2 + 10yz – 2zx + 10xy + 4x
– 12y – 4z + 1 = 0 

Reduce the equation 3x2 + 7y2 + 3z2 + 10yz – 2zx +
10xy + 4x – 12y – 4z + 1 = 0 in the standard form
and state the nature of the conicoid.

Or

2 2 2
+ – = 1

1 4 9
x y z

(1, 2, – 3) 

Find the equation of generating lines of the

hyperboloid 
2 2 2

+ – = 1
1 4 9
x y z  which pass through the

point (1, 2, – 3).

d 
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