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B. A./B. Sc. (Part])
EXAMINATION, 2017

(Three-year Degree Course)

(New Course)
MATHEMATICS
Paper Third
(Geometry and Vector Calculus)
BA.:34
Time : Three Hours | [ Maximum Marks : {
BSc.: 50

Note : Attempt all Sections as directed.

FeurTar ot wvel @ T Rt

Section—A
(Eve—3)
Long Answer Type Questions
(e sl )
Note : Solve all the three questions.

i A W ga-dfr

1. Trace the eonic
9x% = 24xp +16y% ~ 18x =101y + 19 = 0

Also find its foci, length of its Latus rectum and of its
directrix.

A-58 P.T.O.

6/8 each

-

http://www.mjpruonline.com

wod-duruontd fw mmm; dny

wos-auiuontd fw mmmydny

hitp://'www.mjpruonline.com
[2] 10503

freferlea wida B arEm P :
9x? - 24xy +16y* —18x =101y +19 =0
g I, Tfew 7 e & eleRe sma A |
Or

(sreran)

If f=x?i+ 2x2yzj - 3yz%k, find

(i) div f
(i) curl fat the point (1, -1, 1)
(iii) grad f

AR f =% + 2222 j - 3yz%k, T BT ;
() divs
‘(i) eulf g (1,-1, D
«iii) grad f
2. (a) Provethat:

curl (E’ x 3} = adivl- Ddiva+
( F.vJ a- ( I:’.vJF
fag #iforg -

curl [Er' X B'] = adivh- Bdiva+

(3’.\?)3— [a*.v]y
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(b) Prove that:
vz{r" ?] =n(n+3)r"*7
fog AT -
v? [r" ?’] =n(n+ 3);""'2

Or

(3ran)

(a) Show that:
j (axi + by j+czk).nds = %n(a+b+ c)
5

of the

surface sphere

where S 1s the
2

X +J,r2+z2 =1.

g afor
L(axi+byj+czk).nds=-§-n(a+b+c) el S
MA x2+ y? + 22 =1 O Wag 2|

() If r(£) = 5t% + tj — £k, prove that :

X r() = 5t + 4 - 2k, Fog A :

2
2
[r xﬁ%—;d! = —14i+75j - 15k
4

_[ rx--d:—-14;+75;u15k .
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Prove that the angle between the. lines given by

) n
x+y+z=0,az+bzx+cxy=0 is > if
a+b+c=0 andE ifl+l+l=0.

a b ¢

g ofm & *ﬂm
m+bu+my0$é%ﬂmraﬁw;%uﬁ

x+y+z=0,

a+b+ec=0 HE.]TE‘%U& l+.1_+l=0|
3 a b ¢

Or

(sveran)

If the normal at any point P on the ellipsoid

2

2
x
— + :—2 + f? =1 meet the principal planes in

G,,G,,G; show that PG, : PG, : PG; = a? : b : ¢?
Qg 2 22 @ foe g P W
Zta

T A, T9E EHael @ G,,G, 4 G; W Preal
| fig aiforg &

PG, : PG, : PGy = a? : b? : ¢2
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Section—B 11/21

(@ve—3)

Short Answer Type Questions

(g ST )

Attempt any five questions :
fl dfw wEl @ SRR QR

(i) Find the polar equation of the tangent at the

.|
point o on the conic — =1+ ecos6.
r

Mad %=1+ecosé H}Wﬁﬁ o O T
1 s TR ST HRN

(i)  Prove that the equation
2x* - 6 yz

represents a pair of planes and the angle
between them. hitp://www.mjpruonline.com

fog Hifvre 6 Wi
2x% - 6y* 1222 +18yz + 2zx + xp = 0

el @ wis B YeRia avar & T 3 9N
@ B N Fa AR

(iii) A sphere of radius & passing through the origin
and meets the axes in A, B, C. Show that the
centroid of the triangle ABC lies on the sphere

9():2 + yz + zz) = 4k%.

—1222+18yz+22x+xy=0
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w B &k @ e el W o @ g
sl B A, B,Cc R Bawm 21 R g

5 ABC P9 & Iwo NG

_‘E)(Jt:2+yz+zz)=4k2 R 2

Prove that the conic ax® + byz +ez2 =0 and

2 2 2
X
T2 w2 —0are reciprocal to each other
a b G
g dRT & 98 ax? +5y? +c22 =0 TN
x2 2 g2

Find the equation to the right circular cylinder
of radius 3 and having for its axis on the line
—l_y-3 _5-z

Find the equation to the plane through the line

ZiZa LLx=0 and parallel to the line

b ¢

X Z

;—:=I,y:ﬂ.

%@T-;’ f—lxﬁ{) ¥ o are wHae B

e Fg @ W fF

“Io), y=0% gHAFR &1
o [y
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it , i b z+gzx+hxy=0
(vii) If r = acosti+ asint j+af tan ok, find : b) fyz+g

(©) fyz-gzx+hxy=0

- 2 = ;2= 3=
iixdr and dr d°r d°r @) fyz-gzx-hxy=0
dt  dr? d d* dr® , .
q@ el /O g U B TR R
R
ofe r = acosii+asint j+tattanak, SId @) fyz+gzx-hxy=0
éii?ﬂq : @ fyz+gzx+hxy=0
d7  d’r| g d7 d*7 d&°7 = = () fyz-gzx+hxy=0
-.‘}E_XF dt 4t 4’ "E "E (3} fyvz—gzx—hxy=0
§ E (ii) A plane Ix + my + nz = p touches the paraboloid
o_r S 2 2+ by? =2z 1If
(viii) If V = = show thatcurl V = 0. E} El ax’ + by* =2z 1f.
lr\ é é !2 .?‘!‘12
g g (a} :+T+2Hp 0
=3 =3
ﬂﬁ ﬁﬁ{ﬂﬁﬁmcuﬂ\r’vﬂl o o 2
l \ g g {_b} ?4-—5—-:2??‘0
Section—C 1 each 2 2
(c) _{__'_ﬂ,_ 2290
(@vs—) —+——-p =0
Objective Type Questions 2 2
@ S pr=0
(@i aw) P
5. Answer all questions. W wdd k+my+nz=p Y@ WGAqd
T T F S S ax® + by? =2z @ Wd ol 8, A
(i) The cone passing through coordinate axes is : -
@) —+—+2np=0
@ fyz+gzx—hxy=0 a b
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it) The shortest distance between

10503

the lines

x+a=2y=-12z and x=y+2a=6z-6a

is:

(a) 0

®) a

(c) 2a

(d) None of these

@t x+a=2y=-~12z

Gl

X=y+2a=6z~6a $iﬁ?qﬁﬂﬁ@%

& o
@ a4
@) 24
@ 7 d

Gv) If f(r)=vi+ (rz - 2:]j+(3:2 + 3:3)k, then the

I
value of jﬂp(;)d; is :
1,027
@), —i+=j+—
2! T3tk

-
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| 2 7
—f——j+—k
(b) Si=3J .
1 2 7

(€ —=i-Zj+=k
L VAL

(d) None of these

afe f(t) =ti+ (rz - 2:)_;'+(3:2 + 3r3)k,

1
[ E(t)ar @ am 2
1. 2 7
H) —i+=j+—
() 21+3_f 4k

1 2.7
§) —f—-Zj+—k
() ' 3J’ 4

2
(@ —%i—%j+%k
@ T 4 o7&

10503

a9

If C is the curve x* + 3% =1,z =_y2, then
by Stokes theorem 95 A (yzdx + zxdy + xydz)

is:

{a) 0

(® 3/
(c) 5
(d) None of these
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MRCWWH x*+)y’ =lz=)* % TW@ RN
™ 9 tﬁc(yzdr+zxdy+x)dz)?ﬁ"ﬂ=l'gi
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