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B.Sc. (Psrt-I) Scmester-II Examitretion
MATHENT.{TICS

(Vecaoi Anrlystu and Solid Geometry)
Paper-IV

Time: Thrce Ilous] [Ma\imum Marks: 60

N.B. :- (1) Question No. I is compulsory.

(2) Attempt ONE question liom each unit.

1. Choosc corect altemative :

(i) The cross product ofany two non-zero vectors is a:
(a) Scalar O) Vector

(c) Both Scalar and Vector (d) None ofthes€ I

CO Two non-zero vectors a and b are parallel iff:
(a) e b=0 (b) axE=0

(c) e.E=b.a 1a1 a, U=-6,a I

6ii) The equation ofosculating plane is :

(a) (R r) t=0 (b) (R-r, 6=0

(c) (R - r).n = 0 (d) None ofthese I

(iv) A line perpendicular to both i and n is called :

(a) tanget line (t) binomal line

(c) principalnormal tine (d) None ofthcsc I

(v) A vector f is solenoidal if:

(a) diva-O O) cull f=0

(c) divf *0 (d) curl [,tO I

(vi) If i = x, + y, + zk, then div i is equat to : '

(a) Zerc (b) One

(c) Two (d) Tltee I

(vii) A plade section of a sphere is a :

(a) Sphere (b) CiEle

(c) Both Sphere and Circle (d) None ofthese 1

(riii) The equation x2 +y1 +21 +2rx+2\'y+21rJz+d=0represefltsareal sphere if:
(a) u2+v'?+wr=d O) u'z+v'1+ul>d
(c) uz+v'7+w2<d (d) u2+v)+w'?:o 1
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(ix) tn F.ight Circular Cylindcr, the radius ofthe circle is the radius olthe :

(a) Circle (b) Sphere

(c) Cylinder (d) Cone

(x) Every section of a right circular cone by a plane perpendicular to its axis is a :

(a) Plan€ O) Circle

(c) Sphere (d) Cone

UNIT-I
(a) Prove that a nccessary and suf[icient condition thal Axtbxit=(e'brra

(avc)x5=0. ,l
2

(r)

4. (a)

(b)

s. (p)

(q)

G)

6 (a)

o)

@) If f and g are functions ofx, y, z then prove th (r'E)=ra
at &

an af
Ox d)<

l

(c) Ili,lr)- 5r'i+ r.1 - r't . rhen prove that it " 14 or = -r+i * lsj - lsl
:, dt'

3. (p) If e=ali +arj+a.k. b=b,i +b,j + b,k. c =c,i +crj+c,k.

a (bta)=b (ara,-c (drb)

(q1 Ifi=ur'i-r.i + zi. g- 7i-r'i-ri. rhen find l lfxg).'dr''

then" prove that

4

,1

Prove that :

(axb)x(axe).4=@ a)ta,6,el. 3

{JNIT_II
Show that the Serret-Frencl formulae at a point can be written in the form

i'=d,i, n'=dxn,b'=d, b wherc d =ti+kb is a Darboux's vector. 5

Prove that helic€s are the only twisted curves whose Darboux's vector has a constant
dirertion. 5

State and prove Sertet-l'renet formulae. 4

Find the equations of the tangent to the curve x = 3t, y:3t2, z:2t3 at the point t = l.
3

Findthecurvatureaodtorsionofthecircularhelixx=acos0,y==asin0.z=c0atany
poinio. 3

UNTT_III

11 p-=(3xr +6y)1-l|yz)+2oxz'zk, then evaluate JF.A; f.o- (0, 0, 0) to (1, 1. t)

along the path x = t,y: t2,z= tt. 4

lfa..-xi +,j+zk then find:
(i) grad li
(n) div. i
@) curl i. 2+2t2

(Contd )

1

I
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r. (p)

(q)

G)

8. (a)

(r)

e. (p)

(q)

10. (a)

(b)

Verily Green's theorem in thc plane for fxy r y:; dx t x' dy, where C is the closed
c

curve ofthe region bounded by y: x and y = x'?. 4

If f =x'zzi - 2ytz"1 + *y'*,, then find div f and curl f ar(1,-1, 11. 3

Find the work done in moving a padicle oncc around a circlc C in the xy planc ofradius

2 and centre (0, 0) and ifthe force field is givcn by f : 3xyi - yj + 2zxi . 3

TNIT-IV
Two spheres ofradii r, and r, cut orthogonally. Prove that the radius ofthc common circlc

is

Find the equation to the sphere which passcs thlough the points (0,0, 0), (0, l, -1),
(-1, 2, 0) and (1, 2, 3). 5

Show that th€ sphcres :

xz +y2 + 21 +2x-6y-l4z+l-0and
x2 + yt + 22 -4x - 8y + 2z+ 5=g are orthogonal. 5

Find the equation ofthe sphere through the circle x2 + yr + 22 = 9,2x + 3y + 42= 5 and.

the point (1,2. 3). 5

UNIT_V
Find the equation of right circular cylinder which passes through the circle
xl +y2+22=9,x y+7=3. 5

Find the equation of the right ciroular cylirrder of radius 2 and whose axis is the line

lr fz--
ir,'+ rr'

5

x-t y z-3
23r

Prove that the equation ofa cone with vencx at the origin is homogeneous.

F'ind the equation of the cone whose vertex is at the point (o, P, y) and whose generators
touch the sphcrc xr + yr + zr = a2. 5

5

5ll. G)
(q)
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