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KN-176

B.Sc. (PartI) Examination, 2022
(New Course)

MATHEMATICS

(Vector Analysis and Geometry)
[ Paper : Third |
Time Allowed : Three Hours
Maximum Marks : 50

Mininum Passing Marks : 17

Note : Attempt all five questions. two sub-question from each

unit are compulsory. All questions carry equal marks.
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UNIT- / S5-I
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1. (@)  Prove that vectors d X (b X 5), b x (E X c—i) and

¢ X (ﬁ X b) are coplormass.

Rrs i B dfewr ax(bx),bx(cxad)
o x(dxb) e ¥

(b) Find the directional derivative of
p=x"+2y> +4z" at (1,1,—1) in the direction

of 2f+3j +3]€. Also find maximum value of

directional derivative at p.

p=x"+2y" +4z> &1 [REy AqHAST p
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(c) Prove that :
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2. (a) Evaluate J.CF'd” where F' =x2yzf+y}' and

c is the parabola from (0,0) to (4,4).

IF dr w1 WA s AitNg,  wet

F=x*yi+yj @Tﬂiﬁxyﬂqﬂﬂﬁ(OO)
¥ (4,4) T W@ )’ =4x @

(b)  Find the value of _USFﬁ ds where § is

surface of cube which is bounded by
planes x=0,x=1y=0,y=1,z=0,z=1

and F' =4xzi — y* ] + yz/g-
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(c) Verify Green theorem for

JC[(xy+y2)dx+x2dy] where (C s

boundary of area bounded by Y =X and y = x>

JC[(xy+y2)dx+x2dy] & foT ¢ guaa |
A9 109 @i $IT @ ¢, y=x @
y=x’ q UEs & i aRd B

UNIT-II / ZE-111

3. (a) Trace the conic :
21x* —6xy+29y° +6x 58y —151=0
FrfeRaa Tk &t B@@W Hifo
21x° —6xy+29y° +6x 58y —151=0

(b) Find the equation of circle which are perpendicular

to both circles x*+ )*—6x+8=0 and

x° +y2 —2x—-2y—-7=0 and passes
through origin.
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(c)  Prove that line —= Acos@+ Bsinf touches
r

[
conic —=1+ecos@ i (A—e)2+BZ:1.
r
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UNIT-IV / Sie-IV
4. (a) Prove that two spheres
x4+ +z2°+6y+2z+8=0 and

X4+ +2+6x+8y+4z+20=0

intersect orthogonally.
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(b) Find the equation of cone whose vertex
is (0,0,3) and base curve is circle

X'+’ =4,z=0.

Iq OF F GHEC BT e iy
(0,0,3) 3R MER-F, I x° + y* =4,2=0
2l

(c) Find the equation of right circular cone, whose

radius is 2 and axis is unic

x-1 y-2 z-3
2 1 2
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UNIT-V / HE-V

5. (a) Find the equation of tangent planes of
2x> =6y +3z° =5 which passes through the
lines 3x -3y +6z—-5=0;x+9y—-3z=0.

A @M
3x-3y+6z-5=0;x+9y-3z=0 q ™
| 2x* -6y’ +3z°=5 & W q@ &
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(b) Reduce the following equation in standard form :

2x> =7y* +22° —10yz —8zx —10xy +
6x+12y—-6z+5=0

T fitor 1 GEMET TR w9 § it

2x> =7y* +22° —10yz —8zx —10xy +
6x+12y—-6z+5=0

(c) Find the condition when plane

Ix+my+nz=p, touches parabola

ax’ +by* =2cz.
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