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B.A./B.Sec. (Part I) Examination, 2019

MATHEMATICS
Paper III
{Vectqr Calculus ang Coordinate
Geometry)

Time Allowed : Three Hours

Maximum Marks : (Science T5/Arts : GSj

.

This '
question paper contains three

sections as under -

Section-A T|Ug ‘ap’
. H Mﬁx. Markg-

(Science-lﬂfArts-S)

This section contains one compulsory question
with 10 parts, having 2 parts from eéch r.imjf, short

answer in 20 words for each part. All questions carry
equal marks.
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Section-B gug '’ . Max. Marks-35

(SciencelArts)

This section contains 10 éuestians having 2
questions from each unit. Answer 5 questions (250
words each) selecting one questilon from each unit. All
questions carry equal marks.

Y T § g FEE G2 YT @d gU %o 10
7v7 &1 ¥% FHE @ UH FT F T97 30 §Y, A5
vvd I oF &1 yF g H IW 250 ¥l € UF
77 8@ uut vl F s g B
Tug ‘¥’

Section-C Max. -Marks-

(Science-30/Arts-28)
- This section contains 4 descriptive type guestions
I(quesrions may have sub-divisions) covering all units

but not more than one question from each unit. Answer

any two questions. (500 words each). All questions carry .

“equal marks.
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(ly) Write the equation of polar of point

Section Afguz-37 o v
' P(xy, -y,) with respect to the ellipse :
1. (j) Define irrotational vector, : ' 22 ¥
S +3=1 :

st wfew W wRuifm i

s, .
S Sy tir=1 B f fag P, y,) 3

{f{}/‘ If : .
| YIg w1 el S
[ =2xy] + 22yz] — 3y2%k e th

Y2] = 3yzk, (I:')/ Write the equation of asymptotes of

2 2
hyperbola fg A

then find div £,
b2

2

AL f = 2y%] + 222y - 8y2%, T div f W aﬁw i_y.—?=1 & sraeafetal
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(fif) Write the equation of chord of contact of (tﬁ.} Define rectané‘ular hyperbola.
point (o, B) with respect to parabola it AfawEed &1 gRWifa  wife)
y? = dax. : (u? Fin;i the centre and radius of the sphere

Ta? + Ty% + 722 - 6x - 3y — 22 = 0.

Tawd y? = dax F R fag (o, p) e
et 7x2+7y2+722—6x—3y-—22={] =

st = - - % 3 fBrem o
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(viii) Define right circular cone. -

wereE W P IRufed S
(ix) Define director sphere to a central ccmicoid'
Ax? + By? + C22 = 1. .
T Yhad Ax? + By? + C22 = 1 & frams
TR H uftnfya Fifeng
(x} Define pole and polar plane for a conicoid.
yidds & y9 9 yEE wEea S R
i -
Section B/@Us-d
UNIT-I/ZwE-1

~ Evaluate J;F d‘", where E= 21+ x} + y,ﬁ and C

is the arc of the curve r=costi +sint j + tk

from t = 0 to £ = 21

£

T GF reocosti+sntj+th Wt =0 @

k=il

Ldr @ AR AR R SE R 2 of 4] 4 b

on % F1 @9 C ¥l
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Or{3104dl

Show that divergence of curl of vector g is

Zero.

weivia wifse f& afwm e @ curl #1 divergence
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UNIT-1I/gwE-11

Find the equation of normals to the parabola

y? = 4ax at the ends of the latus rectum. If
the normals again meet the parabola at @ and

Q'.' prove. that QQ’ = 12ea.

WET y? = dax @ Avers & afwd fagHl W

1521
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5 Derive the equation of tangent to the ellipse

X
ﬁﬁ?ﬂ—g %—1 ® g P, y) W = Y@
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Orfaeray

b

J’
35- =1 at. pm.nt P(xl, ¥y).

er =

?FJT?FN'TW ECA L

-

;f/

UNIT-NV/§&E-111

Prove that perpendicular local chords of a

rectangular hyperbola are equal.

frg i 5w sfreea %1 4 e i

aﬁaﬁmaﬂ%i_

Orfargar

Find the centre, eccentricity and foci of the

- hyperbola 9x* - 16y* — 18x - 64y ~ 199 = 0.

15621

Afaoaerd 92® - 16y° —18x - 64y - 199 =0 @
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UNIT-IV/za@3-IV

Find the equation of the right circular cylinder
_ . . _
whose guiding circle 18 x’ .+ yi+ 2= 9,

x-y+z=3

I HEgTd 9O H GHIEW W@ BT fam
v g9 2% + 92 +2% =9, x-y+z=3 %

Orf3rgar

Find the coordinates of the points on the sphere
Xyt r2t —dxy 2y = 4, the tangent planes at

which are parallel to the plane 2x -y +2z=1,

i x2+3"2+32=4x+2y=4 Wﬁﬂﬁiﬁﬁﬁaﬂ
+ v .

I Fifsg i W e & oyl g,

2-y+%2 -1 3 wumR @
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UNIT-V/EeTd-v

10. Tangent planes are drawn to the ellipsoid

11.

1521

2 2
Z
-+ z 1 through (o, B, ). Prove that the

a

x2 .
2

%

perpendicular to them from the origin generate the

cone (o + Py + 12)° = a’x® + b2y? + ¢222.

2 2 2
HEEKE ':—2+%’;+z—2=lmﬁg(a,ﬂ,w).ﬁwﬁ
A €Y T ¥ o wifsn R o womE fag
¥ TH M W= gW SE v e ® e

(ox + By + 12)° = a®x? + b%y? + ¢*2°.
Or/3gar

Find the equation of the polar plane of the point
A{a, B, v) with respect to the central conicoid

Ax? + By? +.Cz% = 1. http:www.uokonline.com

firg Ao, B, y) F1 THX TS Ax? + By? +

Czﬂ:l%ﬂﬁﬁﬂaﬁﬁﬁwnﬁwmﬁﬁm
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12.

13.

1521
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Section Cr@vs-H

Verify Gauss divergence theorem fo

F=xy + z2j + Zysz on the tetrahedron

x:_}l:z:ﬂ,'x+y+z=l.

HIRe®R x=y=z=0,xr+y+z=1 W

F=xyi +2%) + 2y2h  fAU 7T 9801 999 =

TAMA  Hifo |

If the normals at o, B, Y on i=1+.~.5:i::a::-sl?:
r

meet in

the point P(p, ¢), show that

20 = o+ P o+ vy

.
ﬂﬁwaﬁ.;ﬂwcose ™ a, B, y fag W afiems
B Plo, 9) = fred @, @ fag =i fe

2¢=C¢.+B+-}.I
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, Derive the condition for the general equlatiﬁn

of second degree 10 represent a cone.

mmm%mmm;w
vg B wila w3

15. Discuss the nature and shape of the ellipsoid

2 2 2

x° ¥y oz

—+=+—=1

a® b c?
x2 2 22

degma L X L2 1 @ yefa 3 emer &
a b ¢

faa=r =ifem)
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