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Subject Code—59289

B. Sc. EXAMINATION
(Main) (Batch 2022 Onwards)

(Second Semester)
MATHEMATICS
CML-207, Core Course-IV

Vector Calculus and Geometry

Time - 3 Hours Maximum Marks : 80

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
compulsory. All questions carry equal marks.

1. (a) ~Show that
(ng)(z'xg)x(gx;):(ngg)z
(b) If 7 and g are irrotational, prove that
7 xg is solenoidal.
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Evaluate :

[[(xdydz+ydzdx+zdxdy),
S .

where S is the surface of the sphere

*+yi+zi=a’.

Evaluate :

where 7 (3)=3+2j -k
and r(4)=27-5]+k.

‘Show that all the conics which péss

through the intersection of two

~ rectangular hyperbolas are themselves

rectangular hyperbolas.

Find the equation of the director circle
of the conic :

11x* + 24xy +4y* = 2x+16y+11=0.
One end of the diameter of the sphere
R+ +2 329+ 2-15=0
is at the point (-1, 4, 3).

Find the co-ordinates of the other end.
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(h) Find the equation of the quadric cylinder
with generators parallel to x-axis and
passing through the  curve

ax’ +by* +cz* =1, k+my+nz=p.

8x2=16
Unit I
2 (a9 If
;=sinef+cosef+el€,
5’=cosez°—sin9f'—‘312,
c =2i+3j-3k,
L ,
find :
d[— (=~ - n
%{a x(b xa)} at 9_5.-'
(b) If:
u=x+y+z,
v=x>+y* +2%,
W=yz+zx+xy;
prove that :
(gradu)- [ (gradv)x (gradw)]=0. 16
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(b)

Find the circulation of 7 round the curve

—

C, when f=e"sinyf+e‘cosyj and C

is the rectangle whose vertices are
0, 0),(1, 0), 1,5),(0,-’3)
(0.0)0.0)(12},(0.%] 1

Evaluate :

[[7.Aas,

S
where f=4xi—2y*j+z*k and S is the
surface bounding the region x°+ ) =4,
z=0..7=3,
Verify Green’s theorem in plane for
(ﬁ(x2 —xy*)dx+(y" ~2xy)dy, where C

C
is the square with vertices (0, 0), (2, 0),

2.2 0, 2). 16

Unit I1I

6. Trace the conic :

x*=3xy+y*+10x-10y+21=0. 16
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Prove that if :
o +2hxy+by2+2gx+2fy+c=0

is a parabola, then its latus rectum is

(a+b)

Prove that the equation of the circle
having double contact with the ellipse
s

x_q+_;)%= 1, at the ends of latus rectum

a

st

x’+y* —2ae’x+a’ (l—e2 —e4). 16

Unit IV

Find the equations of the circle,

circumscribing the triangle formed by the

~ three points (a, 0, 0), (0, 5, 0), (0, 0, c)

~and obtain the co-ordinates of the centre

of the circle.

7. (a)

(b)
8.y
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(b)

(b)
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Show that :
33x* +13y* - 952> —144yz — 962x —

48xy =0
represents a right circular cone whose

axis is the line 3x = 2y = 2z, Find:the
semi-vertical angle. 16

The point (-1, 2, 1) is the limiting point
of co-axial system of spheres in which

X +y*+2°+3x-3y+6=0

is a member. Find the equation of the
radical plane of this system and the co-
ordinates of the other limiting points.

Obtain the equation of the right circular
cylinder described on the circle through
the three points (1, 0, 0), (0, 1, 0) and
(0, 0, 1) as guiding circle. 16
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