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UNIT-V AR - 510
. > ter B. Sc. (Part—-1) Examinati
10. (a) Two spheres of radii f; and ry cut Second Semeste: Sc. (Part -1) Examination

orthogonally. Prove that the radius of the (Old Course)
Common Circle is 1y 13 25 -MATHEMATICS

p—— Paper - IV
2 2

r‘]' +r2 5 ( Vector Analysis and Geometry )
(b) Find the equation of the right circular cylinder P. Pages : 8
which passes through the circle Time : Three Hours | [Max. Marks : 60
xPaytez=9 | x-y+z=3, 5 : -

Note : (1) Question No, one is compulsery. Solve it
in une attempt only,
, . . . _ (2) Solve one question from each unit.
I1. (¢) Find the equation of the right circular cone
whose vertex is (2,-3,5), axis makes equal

. . , 1. Choose the correct alternatives of the following :—
angles with the coordinate axes and semi-

vertical angle is 30°, 4 (i) [t-j.j.1]1isequal to ...
(d) Show that the plane 2x-2y+z+ 12=0 touches (a) O
the sphere x2 + y‘! +22-2x 4y +22z-3=0 (b) i
and find the point of contact. 3 |
. . _ ) ]
(e) Find the equation of sphere which passes
through points (1,0,0) (0,1,0) and (0,0,1) (d) k l
and radius as small as possible. 3 (ii) Three vectors a,b, T are coplaner iff ...

0

(@) AX(h X E)
(b) o(h xcT)=0
¢y (Ao hyxT=20
@) (axh)yx &= I
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(ii) If T = x*1 + y3 then the value of Vo f at

(1,1)1s ...
(a) 4
(hy —4
(c) 2 3. ()
(d) -2 i
(iv) If r=xi + yj + zk then div T is ...
@ 1 )
by 0O
f¢) 3
(d) None of these 1
. . 1‘ (c)
(v) A curve is helix if ...
(a) T ot= cos &
(h) & o t= tan &
(c) & %X t= cos @
o 9. (d)
(d) & Xt=tan « I
{vi) A plane passing through point P on curve and
containing the tangent and normal at P is
called ...,
(a) rectifying planc {e)
(b mnormal plane
AR-510 2 AR 514
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(e)

If ?_: xvi + 2x%yzi — 3yz*k then find
div f at point (1.-1.1). 2

UNIT -V

Find the equation of plane through
(-1,3,2) and perpendicular to each of planer,
x+2y+3z=5 and 3x+3y+z=9. 4

Prove that the line x-x;  y-yy 2-74

, { m n
lies 1n a plane ax + by +cz + d =0 if
al + bm +cn =0 and axy+ by, + czy+d =0

3

Find the equation of plane through the
intersection of the planer x + 3y + 6 =0 and
3x -y -4z =0. whose perpendicular distance
from the origin is unity. 3

A variable plane is at a constant distance P
from the origin and meets the axes in A,
B.C. Show that the locus of the centroid of
tetrahedron OABC is x™ + y"2+ £ =167P,
S

Show that the plane through (c '5.y) perallel
o ax +by+cz+d=0 is |
alx-o)+b(y-8) +cz-y =0 5

7 PT.0.
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UNIT -1 (¢) oscalating plane
6. (a) FEvaluate the line integral S F-d7F for (@) radical plane !
- C (vit) The equations ax + by + cz + 4 = 0,
F=xyi+y?j where C is curve in xy-plane ax + byy + gz + dy = 0 together represent
y = 2x% from (1.2) to (2.8). 5 a. .
(b) Find the work dome in maving a particle (a) plane
along the parabola y? = X in the xy-plans (b) straight line
from (0.0) to (1.1) if the force field is
given by F=(2x+y-T72)i+(Tx-2y+27%)] (c) sphere
+(3x —2y+4zhk. ' (d} point 1
5
(viii) Pair of lines represented by
ax? + by? + cz? + 2hxy + 2gzx + 2fyz = 0
7. (c) Let R be a closed bounded region in the : will be at right angles if ...
X-Y plane whose boundary is a simple closed N . (a) a=b+c¢

curve C, which may be cut by any line parallel

X . by a +b+c¢c =1
to the co-ordinate axes in at most two

points. Let M (x,y) and N (x,y) be functions . (¢c) a+b+c=0
that are continuous and have continuous partial ) a=0 i
derivatives M and 0N in R, '
| dy 3% o (ix) The equation of cone with vertex at origin
Then prove that : ' 15 .
[ (ﬂuﬂ&—)dxdy=§(de+Ndy) (2) linear
C \ox Oy ¢ > (b} cubic
(dy If f = zi +jxj + yk then show that curl (¢) homogeneous
- eurl £y = 0O 3
' (d) quadratic 1
AR-510 6 - ‘_ AR-510 3 PT.O.
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(x) Any second degree equation in which

coefficients of x%,y?

XV,yz.zx are absent represents a

)
2= are equal and terms

{(a) cone
(b) cylinder
(c) sphere

(d) plane

UNIT -1
2. (a) Prove that
UX(viw)y={uow)v—-(uov)w 4
(b) If A = x%yzi - 2xz% + x7°k and
B = 2z + yj - x* find
) 2 I _
O (AxByat(1.0.-2). 3
ax Oy
(¢} Prove that
=g [IX(AX1)+]X(AX])+kX(AXK) ],
3
3. (d) Prove that a vector function u is constant in
magnitude iff
4T
o --—Ll = ().
dt 4
AR =510 4
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(e)

()

(b)

(d)

AR-510

[_fﬁ X (bX&T)=(aXh)xC then prove that

-

b is perpendicular to plane of a and ¢ 3

If 0 = llxyz? and C is the curve x = 2,
y=10t,z2=4 from t=0 t0 t=1.
Evaluate _f f dr

C 3

UNIT 11

Show that the curvature of the helix
T=(acos 0, a sin 6,a 0 tan &) is cos*

d

and the torsion 1s N sin@ cos

a 5

Find the equations of the normal plane and
the tangent line for the twisted cubic
x=at,y=bt?, z=ct® at the point t=1, 3

State and prove Frenet-Serret formulae,
1+4

If the tangent and the binormal at a point of
a curve make angles 6 and ¢ respectively
with a fixed direction, show that

de_  k

sind dé J 5

sinf
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