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A-132

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

MATHEMATICS
Paper - 1II
(Calculus)
Time : 3 Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)

Note —

Note —

M —

Answer all fen questions (Answer limit 50 words). Each question carries
1 mark.

(Tus-3) (3® : 1 x 10 = 10)
Tt T/ WAl % SR SN (SW-EE 50 ) | ToE W 1 3 Hl 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-) (3% : 4 x 5 = 20)
i UTe 9l % St SNT) Yo Wed H faeu @ wEe Sifeg (STR-EE
200 ¥15) | FIF YT 4 HF 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 H fe=l O a9 & SW ST (SW-HH 500 I5) | Yo% WY 12 3F
Ealkd
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Section-A
(TUs-3)
. (@ Define Asymptotes.
el w1 aRwIf wifST

(i1))  Write the parametric equation of radius of curvature.

Fehdl-fan &1 e gEiE fafem |
(ii1)  State the Euler’s theorem on homogeneous function.
TG el & foY eTHeR ¥R 1 e fafem
(iv) If:
x=rcos B,y =rsinb
then find the value of :

o(r,0)
o(x, y)

x=rcos 0,y =rsin0

o(r,0
%?ﬁ%aﬂmaﬁaﬁﬁml

(v)  What are the sufficient conditions for a function fla, ) to be an extreme

value ?

W fa, b) ® TH HH A0 FA & fU = waiw I at § 2
(vi)  Write down the importance of curve tracing.

I STIEV T HEE fAre |
(vii) Evaluate :

/2

I sin?
0

xcos? xdx
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qE Jd HIfST
/2

I sin?
0

xcos* xdx
(viii) Prove that :

12
Jj(x+y)dxdy:3
00

ISESCHIE L

12

Jj(x+y)dxdy:3
00

(ix) Define Quadrature.
TRt h! IR RS |
(x)  Write down the formula for volume of solid of revolution (about x-axis).
IREFHT BTG 1 STEAH 1 i &1 o fafen (x-s18 & afid:) |
Section-B
(TUs-=)

2. Show that the envelope of straight line joining the two extremities of a pair of

semi-conjugate diameters of the ellipse :

2 2
a~ b
is the ellipse :
2 2
ac b° 2
s wifvie ok SreEEa
2 2
a~ b
. . . x° y2 1
% g = % fad # faem 9 e w1 et S+ =< F) 4
@ b2

BR-264 ( 3 ) A-132 PTO.



Or
(3teram)

Find the length of chord of curvature through the pole of the cardioid

r = a(l + cos 0).

FIfedzE 7 = a(l + cos 0) & YA ¥ oA A Tehdl-SidT i =S A KIS | 4

3. If u = ¢9% then prove that :

3
o’u 2.2 2\ xvz
=(+3xyz+x“y“z%)e™*
0x 0y 0z w ye)

A u = 97 ¥, A fag Fifem

3
o’u 2.2 2 xvz 4
=(1+4+3xyz+x“y“z7)e "
0x 0y 0z ( w y'e)
Or
(31era)

If u=Afy -2z z—-x x—y), then prove that :

ou Ou Ou

—+—+—=0
ox 0Oy 0z
i uZﬂy—z,z—x,x—y)%,?ﬁfﬂ@ ity
Ou  ou du_y, 4
ox 0oy 0z
4. Find the points where the function x> + y° — 3axy has maximum or minimum
value.
7 fagell #1 9 wifew el wem 42 + 3P — 3axy F A SeEAE A A 7 4
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Or

(3Teran)
If u = 2 + b3y + 322, where :
l+l+l:1
Xy z

prove that the stationary value of u is given by :

_Za % _Za

X ,y=—,2=
a b c
W&uza3x2+b3y2+6322,\_ﬂﬁ:
X y z
fag SIS o 4 o1 =0 97 799 9 9 8 ©
2a 2a 2a
x:—, :—’Z:—
a b c

5. Evaluate the following integral by changing to polar co-ordinates :

I;Io o VA% +y%) dudy

= wamRe 1 et feeent | ufafdd e W S| sy

I;Io o YA+ y?) drdy

Or
(3T$7=|T)
Evaluate :

i)  T(-1/2)
(ii) jol X2 (1= x) d
(iii) j0°° e dx
1 1 m—1
v (log;j dx
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qH I SIS

Q) T1/2)
(ii) jol K2 (1= x) d
(iii) j0°° e dx

1, 1[ 1)711—1 1x4=4
i x| log— dx
@ g

6. (1) State Dirichlet’s integral.
fefiacie gamhem &1 &g fafem |

(ii))  Show that :

8abe (a2 +b? +C2)

faﬁbj;(xz +y2+2)dxdydz =

TR HfT

8abc(a2+b2+C2) 1,3

faﬁbj;(xz +y2+2%)dxdydz =

Or
(3teram)

Find the surface of the solid generated by the revolution of the astroid

x =acos’ t, y = a sin® r about the x-axis.

TLTE x = a cos® 1, y = a sin® + G x-31&1 & wRa: UHAO | Sia TFRTd &1 g0

SRS JTT I | 4
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7. @
(i)

8. (1)
(i)

Section—-C
(@ues-—|)

Find the asymptotes of the following curve :

x3+2x2y—xy2—2y3+xy—y2=l
71 o ot sTefEl 9 it
x3+2x2y—xy2—2y3+xy—y2=l

At any point P of the ellipse :

2
¥

2
+
b2 ’

Q|><
[N}

where p,, p, are the radii of curvature at the extremities of the conjugate

diameters.

ﬁdﬁﬁ:
Ky
02

% fret forg P R fas FifT

p%/3 +p%/3 _ (ab)—2/3(a2 +I)2) ,

=1

U‘|\<
)

Sl p,, p, HIH M ® BRI W k- € 6,6
av
Find —), when ¥ + y® = 3axy.
dx
faWaN d’ o
T HIfY d—),GI®I|°h X+ 9> = 3axy.
x
If :
X2X3 X3X1 X1X2
U = Uy =——,U3 = ,
1 X2 X3
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prove that :

5(141, U, Mg) _
6()(1, X2, Xg)
Ifs .
X2X3 X3X1 X1X2
1= Uy =—"—">,U3 = ,
1 2 X3

6(u1, U, ng) _4
a(.X1, x23 x3)

9.  Trace the curve :
Y4 a + x) = x*(a — %)
T 1 STRE HIWTC :
y2(a + x) = 2X(a — %)

10. Change the order of integration in the following double integral :

I()zﬂ Im vdxdy
2

= fg-wHmhe w1 %A S8[aT :
L)zﬂ Im vdxdy
(2ax—x*)
11. Find the area common to the following curves :
r =a, r =a(l + cos 0)
=1 gl w1 SwAfTsS A% F@ SIS

r=a, r =a(l + cos 0)
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