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Mathematics

Vector Analysis and Geometry
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Time : 3 hrs. ] [ Maximum Marks : 50

  

Attempt all five questions. Two questions from each unit are compulsory. All questions carry

equal marks.

[bdkbZ&I  Unit-I]

1.

k̂6ĵ6î;k̂2ĵ4î3;k̂3ĵ2î;k̂ĵ3î2 

Prove that the following four points are coplaner.

k̂6ĵ6î;k̂2ĵ4î3;k̂3ĵ2î;k̂ĵ3î2 

x log z = y2 – 1, x2y=2–z 

Find the angle between the tangent planes to the surfaces x log z = y2 – 1, x2y = 2 – z at the point

(1, 1, 1).

i (Prove that) :

div curl f = 


0

ii (Evaluate) 

Curl 


F  where k̂yz2ĵxz2îyxF 2 


[bdkbZ&II  Unit-II]

2. k̂xz20ĵyz14î)y6x3(F
22 

 

 dR.F x = t, y = t2 z = t3 

If k̂xz20ĵyz14î)y6x3(F
22 



, evaluate 


 dR.F  from (0, 0, 0) to (1, 1, 1) along the path

x = t, y = t2, z = t3.

dsnF
s

ˆ


 k̂zĵy2îx4F 22 


s x2 + y2  = 4, z = 0 z = 3 

Evaluate dsnF
s

ˆ


  where k̂zĵy2îx4F 22 


 and region s is bounded by x2 + y2 = 4, z = 0 & z = 3.

 
C

22 ]dyxdx)yxy[( C, y = x y = x2 

Verify  Green’s  theorem  in  a  plane  for  
C

22 ]dyxdx)yxy[(  where C is the boundary of a

region bounded by y= x and y = x2.

(P. T. O.)



[bdkbZ&III  Unit-III]

3.

f (x, y) = ax2 + 2hxy + by2 + 2gx + 2fy + C = 0

Find the condition when the general equation of second degree

f (x, y) = ax2 + 2hxy + by2 + 2gx + 2fy + C = 0represents a pair of straight lines.

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

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

x2 + 2y2 = 2

Find the equation of confocal conics of conics x2 + 2y2 = 2 passing through the point (1, 1).

[bdkbZ&IV  Unit-IV]

4. (0, –2, –4), (2, –1, –1)

5y + 2z = 0, 2x – 3y = 0

Find the equation of sphere, which is passing through the points (0, –2, –4), (2, –1, –1) and its

centre is lying on straight line 5y + 2z = 0, 2x – 3y = 0.

ax + by + cz = 0 yz + zx + xy = 0 

0
c

1

b

1

a

1


Prove that a plane ax + by + cz = 0 intersects the cone yz + zx + xy = 0 in two normal lines if

0
c

1

b

1

a

1


2

3z

1

2y

2

1x 







Find the equation of circular cylinder whose radius in 2 and axis is the line 
2

3z

1

2y

2

1x 







[bdkbZ&V  Unit-V]

5. x + 2y – 2z = 4 3x2 + 4y2 = 24z 

Show that the plane x + 2y – 2z = 4 touches the paraboloid 3x2 + 4y2 = 24z and find the tangent

point.

1
2

2

2

2

2

2


c

z

b

y

a

x
)0,sinb,cosa( 

Find the equation of generating lines of the hyperboloid 1
2

2

2

2

2

2


c

z

b

y

a

x
 , which pass through the

point )0,sinb,cosa(  .

yz + zx + xy = q2 lx + my + nz = p 

0 nml

Prove that the intersection of the surface yz + zx + xy = q2 by a plane lx + my +nz = p will be

parabola if 0 nml .
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