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A-137
B.A/B.Sc. (Part-I) 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 nvefve questions (Answer limit 50 words). Each question carries
1 mark.
(@us-3) Gld:1x12=12)
AT = |t GRE W # S SIAU (WM 50 U) | W dE 99 1 3 @ %)
Section-B (Marks : 4 x 5 = 20)
Note — Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks. _
(TUe-49) (3= : 4 x 5 = 20)

Ae -~ ;W Of gl & SW N0 ThGE w9 ° fawes 1 9w sifee (Iw-dm
200 =) | Y& WA 4 3F W ¥|

Section-C (Marks : 12 x 3 = 36)

Note -  Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.
- (TUE-H) (3= : 12 x 3 = 36)
dre - G A A e @ T ® SW difwg (SR-EE 500 I) ¢ IS T 12 3%
H B
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Section-A
(ETS—-AN)
1. (i) Write the vector equation of parabola.

wEeE &1 AEE wfew gHeww fafau

(i1) Find :
d -
—(a b
d:( )
when 7'_5:2; _cossj
_)
b =ti+sintj
5G] ﬂﬁ'ﬁﬂ{ :
d —--
—(a b
d:(a )
- Sl ?=5rzf—-cosrj R
._)
b =ti+sintf

(iii) Define gradient of a scalar point function.

e fag wem = wav @ W Fifm)
(iv) Show that :

I [Zf- %]dmﬂm
yefdma HifEg : '

I(zf %}ﬂ":fz +C

) IfAp=ti-3+ 2k s()=i-H+2kand W) = 3i + 1~ k, then find the
value :

] 12 r(sxv)dt
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T ) =t~ 3+ 2uky o) = o gy + 2k AW = 30+ G K T

Hifery

2
L risxv)dt ©

(vi)  Write the statement of Green's thcorem.
U W @ yEe fafau
(vii) Define Conic section.
Wiwa it 1 o i
(viii) What conic does the following equation represents ?
1332 = 18xy + 3792 + 2x + 14y -2 = 0
frefefaa v sma wiwa % frefy @@ & 7
13:2 - 18xy + 37 +.2x+ 149y -2 = 0
(x)  Write the diameter form of the equation of a sphere.
=\ w9 H e & gHEwm fafau) |
(x) Define radical centre.
el & &l gfitafua wifeg )
(x1) Define conjugate planes.
Tt @ @1 gfowifad wifeg
(xii) Define enveloping cone.
AT Y @l SR Hif9u)
Section-B
(avz-a)

2. A particle moves along the curve x = B + I,y = 2oz=2%+ 5, where 7 is time.
Find the component of its velocity and acceleration at time ¢ = 1 in the
direction [ + j + 3k
W FNTF =0+ Ly =0 2=+ 53 sk Tem ¢ w v ¥ ww

¢= 1 AW i +;+ 3% A4 79 4 §n 6 @@ & w=2F 7@ Fifaw)
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Or
(re)

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

i+ 27 + 2k at the point (1, 2, 0).
ﬁ@(l,z,O)mf=;gx+yz+zxaﬂf+2j+2ka$:1%?nﬁﬁa5aawaamaﬁl%m

3. Evaluvate :
| F.dr
C .

where F = xyi + yzj + zck and C is the cuive r = o+ + £k, ¢ varying from

-1 to +1.
AR H{d S

IF.dr

C
aﬁF=xyf+yzj+zxkamCamr::;'+rzj+z3k%ﬁ@:ﬁ:muﬁ—l ¥ +1TF
faeor & T |

Or
(3=

Evaluate by Green’s theorem :

j (e ¥ sinydx+ e”* cos ydy)
C

A
S’

' s
where C is the rectangle with vertices (x, 0), (0, 0), [n, .2_) and (0, E

tﬂ'—lgﬁﬂ@rmmaﬁmz

(¢ sin yds+e cos y dy)
C
T

aﬁcwm%fﬁﬁwﬁﬁf%(ﬂ,ﬂ)-(ﬂ,m, (n, 2) HETI(,E)L
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4. Find the coordinates of the centre of the following comic :
36:2 + 24xy + 2952 ~ 72 + 126y + 81 =0
Fr=fafen wiwa ® 9% @ Fivie wa FeT
3622 + 24xy + 29)2 - 722 + 126y + 81 =0
Or
(reram)

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.
afg Zredgw =1 21 Siar PSQ qer PHR o il S qen H € TRdl € @ fag sifsg
&

P =1 feufs 4 @@y ¥
5. A plane passes through a fixed point (g, b, ¢) and cuts the axes in A, B, C. Show
that the locus of the centre of the sphere OABC is :

£+E+£=2

x y z
e e e g (a, b, o) @ o & @i Al i W R A, B, C Wt we ¥
fag Fif % A OABC & &% &1 fagid © :

ab oy
y Z
-137 710
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BR-484

Or
(3HES)

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

flx, =0, z=cCIis f(x MJ—U-

WWWWHWWWWQ

. xc ¥ X
z=(CT0, f(_‘n'__}zo AL

zZz Z

1 HeawE 9= f(x t)—

Prove that the locus of the pole of the plane Iy +my & 1= = P w.r.t the system

of conicoid :

3

where 7. is the parameter. is a straight line perpendicular 1o the given plane.
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fogg Heg T wHas ¢

T 2 2

i@l ;. grEe §, & §Had x + oy
e @ o g
Or
(3tere)
Prove that the sum of
] R

1l
semi-diameters of an ellipsoid T+;2—+§:1 1S constant.
a

2 2

mm‘ﬁm"ﬂ&@ﬁ:""— 2
& il @7 ATHE I T €
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+nz=P % ya =i Tagud I g9aa = waeq T

the squares of the reciprocal of three mutually perpendicular

2
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Section-C

('@ug:ﬂ) \

7. = '
2 2 1
v f(?')=f”(r)+;*f(")
qﬁ-r:"}’l’aﬁ'?:xf+yj+2k,mﬁﬁq: . .
VZA0) = )+ 2 o)
' r
8.

Verify Gauss’s divergence theorem and show that :
. J.F-;zdS:las
S 3
where F = (2 = y2)i - 2:2)7 + 25

S is the surface of the cube bounded by the coordinates planes :

TH 999 H Feda w39 gU quise
A 15
JF-na’S:—a

3 3

FE F = (0 — yz)i — 25y + 2k
S fir= frdeies ggdci 0 YEE ¥ H W 8
x=0,y=0,z=0,x=a,y=a,z=aql
9. Trace the following curve :
x2+y2+xy+x+y—1=0
fretferfiaa 9% ®1 ST@Y I
2+ P +ay+x+y-1=0
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10.

1.

BR-484 (

Find the equation of right circular evlinder whose guiding curve is the cirele

2,02 A \ ,‘
EY =9 v - 2Qv ez 3

——

ST TRgEG S W e wd wen R Bl qu a0 4 0 4 2 = 0

I-E.‘i"'é-z;-:-_j%l

Find the locus of the straight lines drawn through a fixed point (£ ¢ #) whose
polar lines wrt. the quadrices & + &% + @ = Land ta® + " + 32 = 1 are

coplanar.

&SRS (T HS T W ww sl w fegan aw st Rest g and

- -:I- -— .-: - _,,_: — ) - N -~
B0 o + AT s @ = lamad + e et = 1R sy s

o0
[
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