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KN-22
B.A. (Part-I) Examination, 2022
(New Course)
MATHEMATICS

( Vector Analysis and Geometry )
[ Paper : Third |
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Passing Marks : 17

Note : Solve any two parts from each question. All questions

carry equal marks.
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1. (a) Prove that :
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(b) If :
f=(2x2y—x4)i+(exy —ysinx)j+xzcosyk,

then prove that :

o’f of
Ox0y  OyOx
e :

f=(2x2y—x4)i+(exy —ysinx)j+x2 cosy k,
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If ¢(x,y) =log (x2 +y2) , then prove that :

rad & = r—(k.r)k
grad ¢ {r—(k.r)k}.{r—(k.r)k}

R p(x,y)=log (x> +»*), 7 for Hifore -

rad & = r—(k.r)k
grad ¢ {r—(k.r)k}.{r—(k.r)k}
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If r(t) = 5% +1j — 'k , then prove that :

2
jz(rdfjdz — _14i+75/ - 15k
ar

AR r(t)=5Ci+4 -k, T = BT :

2
jz(rdfjdz — _14i+75/ - 15k
ar

Find the value of

Is(yzzzf +2°x7 ] + xzyzlg)ﬁ ds

KN-22/1000 (3) [P.T.O.]



where § is a part of the sphere x? + y2 +z2 =1
above the plane-xy and bounded by it.
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(c) Prove that :

I, = 1,5 as

g #ifT % -
I, = [ " as
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3. (a) Trace of curve :

14x* —4xy +11y° —44x-58y+71=0

Ak 14x’ —4dxy+11y° —44x-58y+71=0
B PG HSTT

(b) A circle cuts the rectangular hyperbola xy =1
at (xr,yr);r:1,2,3,4 then prove that

X, X,X3X, = ViV, V3V, =1

KN-22/1000 (4)
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(c) Prove that : The sum of reciprocal of two

perpendicular focal chords is constant.
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4. (a) Find the distance of point (—1, —5,—10) from the
point of intersection of the line

x=2 y+1 z-2
3 4 12

X—y+z=5.

and the plane

x—-2 y+1 z-
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x—y+z=5 &% YigeBs fg=g § fyg
(~1,-5,~10) =l g0 =@ B
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(b) Find the equation of sphere passing through the
origin and point (0,0,0),(a,0,0),(O,b,O) and

(0,0,c) . Also find centre and radius of sphere.
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(c) Find the equation of cylinder whose generators

z

are parallel to straight line X=—%=§ and

guiding curve is the ellipse x> +2y° =1,z =3.
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5. (a) Find the condition that the plane

[x+my+nz=p will touch the conicoid

ax’ +by’ +cz* =1.

aqd  [x+my+nz=p & SM&AA
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(b) Find equation of normal to the paraboloid
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(c) Reduce the equation
X' +4y* +2° —4yz+2zx—dxy-2x+4y—-2z=3

to the normal form.

HHTBTT
X' +4y° +2° —4yz+2zx—dxy—2x+4y—-2z=3
Bl AT TG F GHAIG BT

S

KN-22/1000 (7)



