wod aujuoyon mmm//dny

This question paper contains 8+3 printed pages]

1520
B.A./B.Sec. (Part I) Examination, 2019
MATHEMATICS

Paper 11
(Advancedl Calculus)
Time Allowed : Three Hours
Maximum Marks : (Science : 75/Arts : 66)
This question paper contains three
sections as under :

Sectio.n-A_. @ug ‘3’ Max. Marks-

(Science-10/Arts-5)

This section contains one compulsory question

with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry
equal marks.
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Section-B LG LES =

(SciencelArts)

This section contains 10 guestions having 2
questions from each unit. Answer 5 questions (250
words each) selecting one question from each unit. All

questions carry equal marks.
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Section-C TusE ‘w’ Max. Marks-

(Science-30/Arts-26)

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer

any two questions (500 words each). All questions carry

equal marks.
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Section A/@TS-H

(i}/ | Define radius of curvature.

Tha-frem 1) oftafem S
(i}) Define chord of curvature.

bl Siiar ®) | uftwfor e
(iiif)' Define the Homogeneous function.

T W W e i
(iv) Define Implicit function.

e Werd 1 R aﬁﬁm
)2 -Deﬁne envelope.

AT B e FifeR
(vi) Df..eﬁne point ;)f inflexion.
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{R'.Fﬁ Define beta functiﬂnt.

dm wew W dfertE Fi)
('f,ii:'DEﬁne rectification.

: T wE w e & Wﬁmﬁrﬁ W‘

(ix) Define double integral in polar co-ordinates.

yra Fdvit § f-wwee 2 oRonfi SRR

(x) Define area of closed curves.
g% Tl W AIEA B qRwE i
Section B/@v=-1 -

UNIT-I/ZaT3-1

3} Find the pedal equation of the cardioid

r=a (1l - cos 0)

a;r%mr=a(1-msa)mqﬁmgﬁxm
T wifed
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3. Obtain the radij of curvature at origin for the

-

curve a(y? - x2) = 43,
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4, If u =f(r), where r?=3x%+ yz, then show
nt .
that :
?u  du 1
e e 2 e r} T N ¢
v

Ifg u,-=f(r). EE r2=x2_+ y?, @ fag =ifag
b ;

u  du - |
§+—as}—2-f{r)+:f(r}

5. Find the points where the value of
u = x* + y* - 3axy is maximum or minimum,

1 fagell F 3@ wifw, @« = 23 + ¥ - 3axy

F HH IeAAH qYr A G
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UNIT-1VZHTE-111

E;/ Find . the a.symptﬂt‘-'ﬂ of the following

curve !

frr @ &t sty § o

3

x +yx2—xy2—y3*3x—y-1:ﬂ

7. Find the envelope of the famil_f of elIipée -
2 2
+e = ]

bﬂ

Q»I =

where ¢ + b = ¢, ¢ being a constant.
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UNIT-IVE&E-IV

8. Find the length of the arc of the curve :

o e -1
.‘}'—Gglex 1 from x = 1 to x = 9
3 log{ 21
x = 1 x=2 Th Th Y=log
L-&l}%m
F TEE TG wfew)
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10.

11.

1520
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Find the volume of spindle-shaped solid generated

by revolving the Astroid about the x-axis :
fro1 Agfas @ y-org @ Uia: wReww § W@
;T FEfa s T FifaT

273 2/3 2/3

_x=acﬁsat,y=asingr q xT+y T =a
UNIT-V/E&TE-V
Prove that :
fag =ifema i

I e-;’— ta® i) “E s )

dx = —
0 -2

Evaluate :

.[”'xf—l ym-l zn—l dx d}' dz
where -

x20,y20,220
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Section C/@VE-¥®

3:;- (@) Show that the pedal equation of the
astroid : |
x=acos’t;y=asin®t is r? = g2 —3p2.'
fos =ifs fs wgime x=acos’t;y=asind ¢
F IfEH THF 2 = 42 3p? ¥
(b) Transfer the follc}w_ing equatioﬁ in polar co-
ordinates :
oL B G R TN R ——
Pu
2 ayz =0,
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1}, (@) Trace the following curve . (b) Find the surface of the solid formed by

-
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Protffen =% @1 oE@T F

the revolution about *-axis “of the loop of

the curve :
xyg = 432(23 - x) 3
1
=2yt =8
Y 3

(b) Prove that :

1 m-1
fx""l [log —l-] dx = Ef—;:—}, m,n>0-
o x i n

14. (a) Find the area common to the following
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g% x:ti’,y=f—%ta %'ﬁquﬂa‘lﬂﬁ?
e e § 9fE 3w agh W ysE

aﬂ%ﬂmﬂﬁﬁm!

15. (a) Ewvaluate the following integral by changing
curves : p
to polar coordinates :
y: = dax :alnd-:lc2 = 4ay. ' ) .
| fr GurFem & gl (Rl § SRt ®H
frer a@l w1 swafie &9%a - g wifee - T wT
y? = dax aq x? = 4day. T]‘- x dy dx
: _ ) xg + }'2
1520 10
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() Prove that :

') I'(m) I'(n)
Ml+m+n+1)

J[[£7 5 2 dudydz =
V = ' N
where :
xg(},y;_{},-zgﬂ,x+y+zgl.
s ﬁﬁ!‘[{ =

() I'(m) I'(n)
Ml+m+n+1)

J'H'x!-l ym-l. "1 dxdydz o
v

N2

STel
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