
AR - 509

Second Semester B, Sc. (Part - I) Examination

(New)

MATHEMATICS

Papcr - IV
Vcctor Analysis and Solid Geometry

P Pages : 7

Tinre :Three Hoursl [Max. Mark :60

Not€ | (l) Question No. I is compulsory and attempt
it once only.

(2) Solve o|re question ftom each unit.

l. Choose correct alternative of the foliowing:

(i) A vector which is not null is a-----
(a) Unit vector

(b) Improper vector

(c) Proper vector

(d) None of these I

(ii) Let a and b be any two non-zelo vectors.

Then a and E are onhogonal iff----
(a) a'b = 0

(b) aixE = 0
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(c) ['-b = ]

(d) [xb= I ]

{iii) T}uec vectors a.h.c are coplanar iff --

(a) a x(Exc)=0

(b) (txb)x c=0

(c) (t'b x c=0

(d) t'Gxa)=0 l

(iv, If i = xi - yj + zk then curl i = -----

(a)i O) j
(c) I (d) o I

rvt For any curue L 'b
(a) K (b) J

(c) KJ (d) KJ I

(\'i) The equation x2+y2 +22+2ux+2t'y +2wz+d= 0

feprescnt a real sphere if

(a) u2+v2+w2=d

(b) u2+u2+q'2>d

(c) u2+v2+w2<d

(d) ur+v?+w2=0 I

(q) Find the equation of thc two spheres which
pass through the circle x2 + y2 + z2 = 5

x+2y +22=3 and touch 4x+3y- 15=0.
5

T:}-IT v

10. (a) Find the equation of the cylinder whose

gerrerators are parallel to the line
xvz

and the guiding curve is
t-23
&e ellipse x2 + 2y2 = l, z = 3

(b) Find the equatioo of the right circular
cylinder which passes thrcugh the circle
x2+y2+*=9. x-y+z=3. 5

Find the equation of right circular conc

which has its vertex at (0, 0. l0) ard
whose intersectior with xy-plane is ctcle
of radius 5. 5

)

11. (p)

(q) Find the equation of right circular cone

whose vertical angle is 900 and its axis is

along the line x = -2y = z. 5

-:-
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1 (p) Stste Green's theorem and evuluate

Jt"-- ,iny dx+e-' cosyrlyl, where c is a
c

rectangle with vertices (0,0), (r.0) (,r.7 2).

(0, rl2). 5

rq) Evrluarc JF.dr fronr (0. 0. 0r to (1. l. l)
c

along &e stmight tine joining (0,0.0) and

(1. l, l). when F=13x:+6y1i = l4yz"j+21xz2k.
)

TINIT IV

8. (a) Find the equation of the sphere which
passes through tire point (l , -3, 4), ( I . -5, 2)

and (1,-3,0) whose centre lies on the plaae

x+Y+z=o. 5

ftr) Provc that the two spheres.

xz+y2 +22 +2u,;+2v1y+2w12+dr=0 and

x2 + y2+ z2 + 2l2x + 2v2y + 2w2z + d2 = 0 rvill lre

orthogonal if 2't112 + 2v ;t 2+2w 1w2 = dl + d2.

5

(p) Two spher€s of radii 11 and 12 cut

orthogonally. Prove that the radius of the

I' I':
common clrcle ISr:.

[" ": s

(vii) A necessary and sufficient coodition for f(r)
to have constant magnitude is -----

da
(a) r:)I =0 (b) f

dr

,df(c) [ x - - () (d) None of rhesc
dt

I

(vit) Every homogeneous equation of second

degrce in x, y and z represents a ----,
who\e vertex is at the origin.

(a) Cone (t) Cylinder

(c) Sphere (d) None of these

I

(i\) A helix is twisted curvr' whose (irngent

makes a constant angle rvith a ---.

(a) Tangent (b) Normal

(c) Fixed dircction (d) Binormal I

(x) The curve of inte$ection of two spheres

ls---- ---

9
(a)

(c)

Circle

Line

o)
(d)

Point

Plane
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)

T]NIT I

(a) Show that the necessary and sufficient

condition for f() to have constant dirEction

(b) Prove that the position vector of the current
point on a curve satisfies the differential

eouation {k{roi"r\+ s {ol^i.)*9 i" =0.' ds\ ds / ds

(p) For the helix x = acosO, y=asinO,
z=ao tanq; a, d are constants, show that
.1 Il(=- cos'cL l= t a stnd coso.

1
5

(b)

(c)

(P)

(q)

If the vectors a, b, E, a are coplanar then

show that (axDxGxu)=0. 3

Given that t14=t 2i -j + 2k-. for t=2
{
[+i '21 +3k. for t=3

show that [tr.5 a, = to.
idt3

If f and g- are vector functions of t, then

dg df. ---: +-.dt dt
prove (r.D=f

Find q and 6. 5

(q) Prove that for any cuve :

tb'. b'. b''l = Tr(k'T - kY') ='rs(k/r)' 5

TINIT III

(a) Find the directional derivative of

i=xy2+yzz at the point (2,-1, l) in the

direction of the vecror i+2j+2k. 3

(b) Prove that rtra is inotational. Find the

value of n, when it is solenoidal. 3

(c) Find the total work done in moving a

particle in a force field given by
F = 2xyi +:{ - oz.E aong the curve

x=t2 +1 y=t z=t3 from t=0 to t=1.
4

Prove. that e x (bx c)=(e ' c)b- (a b)8. 4

d
that -dt

(r) Prove thatix (a xi) +JxG xt) +kx(t x [) = 2t.

TJ\IT II

4. (a) State and prove Serret-Frenet formulae.
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=dfi< t x_=u.
dt

3.
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