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B.Sr, (Prrt-I) Scuertcr-Il EtrDimtloD
MATHEMATICS

Prpcr--Iv
(Vcctor Alltlydr & Solid Geouctry)

'lime : Three Hours] [Maximum Marks : 60

N-B. :- (l) Question No. I is compulsory atrd attcmpt it once only.

(2) Solve ONE questior from each unit.

Choose conect altemativc of the followiog :-
(i) Three vectors 5, f,, e are coplsncr itr _.

(a) a * (5, e)=0 (b) a.(5, e)=o

(c) (axb)xe =0 (d) (5+b)xe =0
(ii) A vecror f is inorational if _.

(a) divf -0 (b) divi*0
(c) curl f = 0 (d) None of these

(iii) If i=ti+sinr j+(t?-l)[, then i at t = 0 is _.
(a) (0, 0, l) (b) (0, 1,0)
(c) (1, 1,0) (d) (1, 0, l)

(iv) For any space curve. i, i, = _.
(a) k (b) J

(c) U (d) -k,
(v) If i = i(t) is equation of space curve, thcn the curvature k is equal to _.

(a) (b)

I

Fi?l
li x il

rxt
li x il

t
T=T
l'l

(c)

VTM,.I4IE6

(d) Ei-{
lir
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(vi) If i = xi + yj + z[, fi€n div. i is 

-.
(a) 3 (b) -2
(c) 0 (d) -l I

(vii) A vector f is solenoidal if 

-.
(a) div. i=0 (b) curl f =0
(c) div.gradi=0 1d) curlgrad I = d I

(viii) Every section of righl circular cone by a plan. perpendicular to its axis is 

-.
(a) plane (b) circle

(c) sphere (d) None of thesc I

(ix) The equation xr t ,!2 + zt + 2w< + 2vy + 2w-z + d = 0 repres€[t a teal sphere if 

-.
(a) u'+ v'+ wl = d (b) u'l+ vx + w'> d

(c) u2+v2+w2<d (d) u,+vr+,ul=o I

(x ) Two non-parallel planes intersect in a _.
(a) plane (b) point

(c) line (d) circle I

UNIT_I

2. (a) If vectors i and E arc veclor functions of t, then prove that

d:- ,di df_
dt(r 

os)=t.;i*a.s.

(b) Prove that i = Ae* + be"', wherc E, b are unit vectors is the solution of

d,i . di._ - (m+n)=+m[i=0.dr' 'dr

1c; If f =2t'zi-d-+2[ and ! = zi+r,j-r[, then find f(f ,Er.
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3. (p) Prcve thar

ax(bxE)=(t.e)5-(d.5)4. 4

(q) tf a=li-3j+21i, E=i-2]+2[ and c=3i+tj-i, theD evaluate d.(bxc). 3

(r) Prove th&t :

1e *ay,1a,5; = 6 6 e1a. 3

UNIT-II
(a) State and prove Frenet-Sencl formulae. l+5

(b) If tangent and binormal at a point ofa curve makes aogle 0, $ respectively with fixed
direction, then show that :

sin0d0 -k
sin{d} J

4

4

5. (P)

(c)

G)

6. (a)

(b)

7. (p)

Prcve rhar [i', i', i"]=k'[U'-kl]. 3

Show thal the necessary and sumcient condilion that a curve to be a straighl line is
k=0. 1

Prove that Darboux vector d has fixed dire.ction if and only if VJ is constant. 4

UNIT_III
Find the work done in moving a particle along the parabola I = x in the xy plane from
(0,0) to (1, l) if the force field is given by :

1=12x.+y-lz)i +17x-2y +227)'1+ (3x -2y +421)i. 5

Verify Green's theorem in the plane for.

J {*r . r')a* * *'dl .

Where c is the closed curve of the region bounded by y = x and y = xr. 5

If F=(lx'rey)i-t +yii +zoxz'i, then evaluate JF.af f-. (0,0,0) to (1, l, l)

along the path x = t, y = t', z = 1r.

(q) Prcve that r" i is irrotational. Find the value of n when it is soleloidal.

v'l'M-14186 J
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E. (a)

(b)

e. (p)

(q)

UNIT-IV

A sphere of radius k passes lhrough the origin and meets the axes in A, B, C. Prove

that the ccntroid of the triangle ABC lies on lhe sphere 9(x'? + yt + zz) = 4k!. 5

Prove that the two spheres

x2 + y7 + zt t 2urx + 2vry + 2wrz + dr = 0

and x2 + y' + zt + 2tttx + zvry + 2w 2z 
+ d2= 0

will be orthogonal if 2u,u, { 2v,v, + 2wrw2 = dr + dr. 5

Find the equation of the sphere that passes through the circle xr + y2 + z1 - 2x + 3y

-4z+6=0,3x-4y+52-15=0andcutsthespherex1 + y2 + zz +2x+ 4y

- 62 + ll = 0 orthogonally. 5

Two spheres of radii r, and rr cul onhogonally. Prove lhat the radius of the common

circle is
lrr

Vri + rr'

UNIT_V

10. (a) Find the equation of the right circular cylinder of radius 2 and rvhose axis is the line

5

x-l t-2 z-3
5212

(b) Find the equalion of the right circular cylinder whose radius is r and axis the linc

x x' y -y' z-z'
m n

Find the cquation of a right circular cone whose yertex is (ci, F, f), the s€mivertical

x-cr v-B z-y
ancle Cr alld the axis . =-=-. 5-tmn
Find the equation of right circular cone whosc vcrtsx is (2, -3, 5), axis makes equal

angles with the coordinate axes and semi veaical angle is 30'. 5

5

ll. (p)

(q)
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