Total No. of Questions : 11 ] [ Total No. of Printed Pages : 8

A—-137
B.A./B.Sc. (Part-1) Examination, 2022

MATHEMATICS
Paper - III

(Vector Calculus and Geometry)

Time : 3 Hours | [ Maximum Marks : 68
Section—-A (Marks : 1 x 12 = 12)
Note .—  Answer all rwelve questions (Answer limit 50 words). Each question carries

Note —

M —

1 mark.

(@us—3) @®: 1 x 12 =12)
[t ARE Y9I & SW T (SW-T 50 I5) | YAF YT 1 3Tk T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus-9) (3% : 4 x 5 = 20)
T Ofer el % S SIfNU | TS 9§ foeheq @1 e #ifeg (Sw-dmE
200 I1%) | YAF I 4 3F H T

Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us—a) 37k : 12 x 3 = 36)

g H F fe=l T a9 & SW e (SW-HH 500 I5) | Y% WY 12 3h
Ealkd
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Section—A
(@ues-3)

. (@ Write the vector equation of parabola.

AT &1 HHE eyl GHIE fafen |

(i) Find :
d >—
dt(a )
when ;:Stzi—costj
H .
b =ti+sint
A RN
d -7
dt(a )
STaifen ;:Stzi—costj
H .
b =ti+sint

(ii1)) Define gradient of a scalar point function.

ey fog we™ i JAUET I RIS HIfST |

(iv)  Show that :
j(zf-ﬂ)dz:fhc
dt
ECRCICIIE
j(zf-i)dz:fhc
dt

) IfAe) =t 35+ 2tk; s(t) = i — 2j + 2k and W(¢) = 3/ + ¢/ — k, then find the

value :

le r.(sxv)dt
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AE Af) = ti— 35 + 2tk s(t) = i— 2j + 2k AR W) = 3i + 1 — k, AN A A
HifST

.[12 r.(sxv)dt

(vi) Write the statement of Green’s theorem.
TH 99T &1 Jhe fafa |
(vii) Define Conic section.
Ylichal qfese @l gL sifse |
(viii) What conic does the following equation represents ?
1362 — 18xy + 3792 + 2x + 14y — 2 = 0

o~ o NN

[AHlATEld HH[n Ul <l ?IiGhOI 1 Frefua e % ?

1362 — 18xy + 3792 + 2x + 14y — 2 = 0
(ix) Write the diameter form of the equation of a sphere.
= w9 H M 1 gHEw fafan)
(x)  Define radical centre.
Tenel 5 1 qRfa Hifse )
(xi) Define conjugate planes.
g Ta 1 aRerfia s
(xi1) Define enveloping cone.
ST WS ! AR IS |
Section-B
(TUs-9)

2. A particle moves along the curve x = 2 + 1, y = 2, z = 2r + 5, where ¢ is time.
Find the component of its velocity and acceleration at time # = 1 in the
direction / + j + 3k.

TEEN AR x=L + 1, y=£F2 z=2t+ 5% A TMaaH & I+ T 1 T
r=1 WA/ +/+ 3kF I F F07 & AT TF RO H TSH TG BIGC

BR-484 ( 3 ) A-137 PTO.



Or
(3teram)

Find the directional derivative of f = xy + yz + zx in the direction of the vector

i+ 2j + 2k at the point (1, 2, 0).

&% (1,2,0) W f=xy +yz +zxH i + 2j + 2k ! o0 # fSop Tasrers 9 SitoQ |

3. Evaluate :

jF.dr
C

where F = xyi + yzj + zxk and C is the curve r = ti + j + £k, ¢ varying from

-1 to +1.
nﬁsnﬁﬁ%nz:

jF.dr
C

el F=xyi+tyg +zoxkdM Cabr=1ri +2 + £kT M ¢ & A4 -1 ¥ +1 d
fereror & )

Or
(3reram)

Evaluate by Green’s theorem :

J(e_x sin ydx +e * cos y dy)
C

T T
where C is the rectangle with vertices (wt, 0), (0, 0), (ﬂ, 5) and (0, 5)

I 999 | 91 I HIfS

J(e_x sin ydx+e ¥ cos ydy)
C

& C T 31Fa © fge 3ie € (n, 0), (0, 0), (n, gj qe (0, g%

BR-484 ( 4 ) A-137



4. Find the coordinates of the centre of the following conic :

3622 + 24xy + 29y% — T2x + 126y + 81 = 0

[ oo

fafafed IeRd & &5 & fesns 9 ST :

36x% + 24xy + 2997 — T2x + 126y + 81 = 0
Or
(g
If PSQ and PHR be two chords of an ellipse through the foci S and H, prove
that :
PS  PH
SQ HR
is independent of P.
g <refg w1 Sirand PSQ @en PHR sen: Tifv@l S aen H & Torat § @t fag wifsg
& .
PS  PH
SQ HR
P %I feafa ¥ a1
5. A plane passes through a fixed point (g, 4, ¢) and cuts the axes in A, B, C. Show

that the locus of the centre of the sphere OABC is :

b
2424522
x y z

T g9aa fer o (¢, b, ©) T TRt & @ e st w fag A, B, C W &
fag =it f& et OABC & &= &1 fagua © :

b
2424522
x y z
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Or
(3teram)

Show that the equation of the cone whose vertex is the origin and base the curve

flx, y) =0,z=cis f(ﬁ,ﬁj:o.

z z

fag wifSw & 39 v 1 TR fwet i qafag & o fdeew 5 f(x, y) = 0,

z=c%, f("—y—jzo &

6. Prove that the locus of the pole of the plane Ix + my + nz = P wr.t. the system

of conicoid :

x2 y2 ZZ

+ =
a+n P+ 4

where A is the parameter, is a straight line perpendicular to the given plane.

fag =wifsu f& e .

2 2 2
x y z

+
a+n P+ 4

STl A UTEe ¥, & 99AA v + my + nz = P& a9 #1 faguy T3 99ae & oeeq U
WA @ B T

Or
(3teram)

Prove that the sum of the squares of the reciprocal of three mutually perpendicular

o R :
semi-diameters of an ellipsoid —2+b—2+—2=1 is constant.
a C

2 2 2

fag wifs fo S x—2+Z—2+Z—2=1 & foredl i TRER e STEeA & SRl
* ol T IRTHA TR Al T
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Section-C
(@ues-—|)

If » = |y|, where y = xi + yj + zk, prove that :
2 N

Vif(r)=r (r)+7f(r)

afg r= |y|, &y = xi +yj + zk, Tag HINT :
2 N

Vif(r)=r (r)+7f(r)

Verify Gauss’s divergence theorem and show that :

IF-ZdS:%aS

S
where F = (x> — y2)i — 2:%yj + 2k.
S is the surface of the cube bounded by the coordinates planes :
x=0,y=0,z=0,x=a,y=a,z=a.
M Y9I HI FAUd A Y S9N F
IF-ZdS:%aS
S
SEf F = (3 — y2)i — 2%y + 2k
S fr=1 fadene wwael gR1 URes 79 w1 TS %
x=0,y=0,2z=0,x=a,y=a,z=al
Trace the following curve :
A+ P+ rx+y-1=0

Tefafed o 1 TRV HiST

A+ P+ rx+y-1=0
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10. Find the equation of right circular cylinder whose guiding curve is the circle
Z+yP+ 2 =9 x-2y+2z=23.
39 TFERE e 1 THERO @ i e fdve g9 2 + )2 + 2 = 9,
x—2y+2z=3 %I

11. Find the locus of the straight lines drawn through a fixed point (f g, #) whose
polar lines w.r.t. the quadrices ax® + by2 +c?=1and ax? + Byz + yzz =1 are
coplanar.

& fer fag (f g h) @ St T W Yenstt &1 faguy 9 wifse St gaia e
g a + by + 2 = 1 a0 o + By + v = 1 & | Haelg B
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