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SLA-130

B.A./B.Sc. Part-1III Due of Part-I (Supplementary)

Examination, 2022
MATHEMATICS
Paper - III

(Vector Calculus and Geometry)

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

e —

Note —

M —

Note —

M —

1 mark.

(@us—3) @F®: 1 x 12 =12)
[t ARE Y9l & SW T (SW-EH 50 ) | TAF YT 1 3T S|
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.

(Tues-=) (3&® : 4 x 5 = 20)
T Ofer geAl % S SISl TS e H foeed @1 e #ifeg (Sw-dmE
200 I1T) | YAF TIT 4 F A 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 O a9 & SW ST (SW-HH 500 T5) | Yo% WYA 12 3h
Ealk
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Section—A
('@"33—31)

1. (@ Write standard vector equation of ellipse.

SEg 1 AME |G T fafe |

(ii))  Define derivative of a constant vector.
X iYW & SRS bl GRS |
(ii1)) Define scalar point function.
sifee fag wem &t uRwfom wifsw)
(iv) If a is a constant vector, then :
curla=Vxa=0
e a Teh 3 wfeer %, o
curla=Vxa=0
(v)  State Gauss’s divergence theorem.
MY & I YHY 1 Hed fafen
(vi) Define definite integral.
e wAeRa w1 aRwfia wifsw)
(vi) Define Auxiliary circle.
TEFh I I AR Hifeg |
(viii) Define Ellipsoid.
Tregeet i g sy |
(ix) Write the condition of orthogonality of fwo spheres.

A Ml & AfseRar 1 Yiasy fafem

BI-24 ( 2 ) SLA-130



(x)  What conic does the following equation represent ?
1362 — 18xy + 3792 + 2x + 14y -2 = 0
= T § ®FY wea w1 e R § 2
1362 — 18xy + 3792 + 2x + 14y -2 = 0
(xi) Define enveloping cylinder.
STATCYl S i TR i |
(xi1) Define reciprocal cone.
RH Yo, 1 IR it |
Section-B
(TUs-9)
2. If flx, y 2) = 3x%y — »°2%, then find the value of grad f at the point (1, -2, 1).
A flx, 3, 2) = 352y — y2 9, @ fag (1, -2, 1) W grad f 1 919 TG RIS |
Or

(3=

If f=(ax+3y+4z) zA'+ (x—2y+32) f+ (Bx+2y- Z)/; is a solenoidal vector, then
find a.

g f:(ax+3y+4z)zA'+(x—2y+3z)]A'+(3x+2y—z)/; TH qRATCRT AT 81, @ a
T HF TG ST

A A A

3. Evaluate ICF-df, where F=zitx j+yk, C 1s the arc of the curve

- A . A A
r =costi+sint j+tk from ¢t =0 to ¢t = 2m.

o A A A A d A A A
I I I ch'dV’W F=zit+xj+yk,Ca% 7 =costi+sintj+tk F1t=0
¥t = 21 9% K =9 B
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Or
(3teram)

Evaluate by Green’s theorem :
IC (x2 —cosh y)dx + (y +sin x)dy

where C is the rectangle with vertices (0, 0), (w, 0), (%, 1) and (0, 1).

M 99T I e § AF A[ HiST
IC (x2 —cosh y)dx +(y +sinx)dy

W& C T o © foEe 3 wEsn: (0, 0), (n, 0), (n, 1) a=m (0, 1) ¥

. /
4. Show that the equation —=1+ecos® and —=-1+ecosO represent the same

r r

conic.
l d o o

yef¥ wifse for Tt 1:1+ecos9 IR —=—-1+ecosO TH & IMhd i &

r r
W T

Or
(37era)

/ ) )
Prove that the line ~= Acos®+Bsin® will touch the conic ~= I+ecosO, if

(A -e?+B2=1.

fae Ffm 5 T L Acos6+Bsin® wimg L=1+ecosd @ =gl ESUINEIS
7 r

(A-e?+B2=11
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5. A sphere of constant radius k passes through the origin and meets the axes in A,

B, C. Prove that the centroid of the triangle ABC lies on the sphere :
9?2 + 32 + 22) = ak?

TR e k1 e g fog ¥ TeRat ® @ e o1l A, B, C R wed ¥ fas
FISY fom BIyst ABC & s 1 fag 99 92 + y? + 22) = 4k% ®

Or
(3teram)

Find the equation of the cone whose vertex is (a, 3, v) and base is the guiding

curve :
2 yz
—+5=1,2=0
P b
‘ 2 yz
Y e, 1 TR0 TG ity frest 3 (o, B, v) G SHR ey o —2+b—2=1,
a
z=07%I
6. Find the locus of the equal conjugate diameters of the ellipsoid :
2 yz 22
—+—+—=1
2 2 2
x? y2 22 . .
SHEER —2+b—2+—2=1 % THAE g 9 1 fag ug 9| wife
a c
Or
(31
Find the locus of centres of section of the paraboloid :
2 2
£5+2%ﬁ:22
a b

which are of constant area mk* ?
2 2

wx—erZ—Z:Zz & SR ERRE 1 A URERl % e b fehg, 9 S It |

a
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Section—-C
(@ues-—|)

7. Prove that :

. 1 3 1
div rgrad—j =—=V. {N (—ﬂ
( F3 74 73

g wifey

. 1 3 1
div rgrad—j =—=V. {N (—ﬂ
( F3 74 73

8.  Verify Stoke’s theorem for the function F = x?2 i+ xy]A' integrated round the square
in the plane z = 0, whose sides are along the lines x = y = 0 and x = y = a.
WO F=x?i4xy) & 0 @6 T80T F1 TR HIA, S F 1 Gk 7 z = 0
H feorg ot & =R IR fomen 70 ¥ et QI WM x =y = 0dWM x =y = ¢ & S
gl

9.  Prove that four normals can be drawn on a conic from any given point.
fag Fifsu f& fedt feu gy fog @ wiwa W =9R ifiers @9 <1 9%d 21

10. Find the equation of a right circular cylinder whose guiding circle passes through
the points (a, 0, 0), (0, 4, 0) and (0, 0, ¢).
S T g SO w1 FHEO §@a eitee e v ga fagstt (g, 0, 0),

(0, b, 0) 3R (0, 0, ¢) ¥ ToRaT Tl
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11.

Prove that the locus of the pole of the plane Ix + my + nz = p w.r.t. the system
of conicoid :
2 2 2
x N y z
a+n bPn 4

2 2 2
ey et S B PN I M
a+h b°+A c"HA

fag =ifst f& wmea

Ix + my + nz = p % WUY THAA & YA H1 foag 99 U I9q@ & Tad T WA @
B T
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