8)
9. (a) Trace the curve and find the area of the
loop :
ay’= x? (a — x)
Joei ay?= x? (a — x) keie DevejKeCe keiejS leLes
Gmeked uehe kede Hedefiedue evekedeeueS~
(b) Find the volume of the solid formed by the
revolution of the Cardioid r = a (1+cos Q)

about initial line.

edee[DeeF[ r = a (1+cos q) kede ceue Defte ked heej le:

hegjoticeCe kedjve me peevele *"eme kede Deelleleve teele hedeepeS~
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S-670
B.A./B.Sc. (Part-1) Examination, 2015
(Regular)
MATHEMATICS
Second Paper

(Calculus)

1 BA. : 25
Time Allowed : Three Hours] [ Maximum Marks : %B.Sc. - 50

Note : Attempt five questions in all, choosing one
question from each unit. Question No. 1
is compulsory.
lelUeked FhedeF me Sked eMve Usvele nS, kedue heelle Telvee hede
nue kedeepeS~ fehve meKUee 1 DeeveleeUe n~

1. Attempt all parts : 10/20

meYee Yeeie nue kedeepeS :
(a) Does the limit of f(x) at x = 1 exist?
felee () kede mescee x = 2 fej emLele n?
If Ugeo
P.T.O.



(b)

(©)

(d)

(e)

S-670

)
i x for OEx<1
f) =i
i3-x for 1E£xE 2

Examine the following function for conti-
nuity at x=0 and x=1

avecve Heueve ke meelelUe kede peele x=0 Deej x=1 bej
fedeepeS

i: x? for x£0

fx)=7 1 for O<x£1l
.I. i for x>1
%

Find the differential coefficient of the func-
tion f(x) at x = 1 if f(x) is defined as :
evecve Egje feejVeeecele Hefueve F(x) kele x = 1 Iej
DeJekedue ieCeeked evekedeeueS -
I -X if x<O
=i x2 if Of£x£1
Lx®-x+1 if x>1
If y = e®*, cos bx then prove that
U0 y = e®, cos bx le emeae keieepeS
y, - 2ay, + (@°+b%)y =0
Evaluate (Ceeve evekedeeueS)

lim log (x- @)
x®a |og(e” - e?)

()

(b) Find the envelope of the family of circles
x?+y?—2ax cos a — 2ay sin a + ¢*=0
where a is parameter.

Jooge ked mecen  x?+y?—2ax cos a — 2ay sin a +
c®=0 keie Devleeuehe Yeele keieepeS pene a fesleue n~
7. (a) Find the points of inflexion for the curve
y=3x*—4x®+1
Tty = 3x* — 4x3 + 1 keh veele heejJeleve eyevoDee
fede %eele KedeepeS~
(b) Trace the curve Jbei keie DevejKeCe keiejS :

x = (y-1) (y-2)(y—3)
Unit - 1V 3/7%

FheéeF-1Vv
8. (a) Prove that :
emeee KedeepeS

p/2 1 p/2
fcos™ x.sinnx dx = fcos™ !t x.sin(n - 1) x dx
C C
[0} [0}

+
m+n m+n
(b) Evaluate :

ceeve evekedecueS

. € n n n ¢
lim ¢ + + ...+ 2
oY En+1) [2n+1  (n+2)[2.@n+2) 2nfn.ant
S-670 PT.O
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S-670

€Y

(b)

€Y

4)
Unit-1

FleeF - 1

4/7%>

Examine the continuity and differentiabil-

ity of following function f(x) at x=2.

Bevo x=2 fej evecve Hedueve f(x) ked meelelJe Deej
DeJekeiueveeUe neve kede hejeseCe kedeepeS

i -x* if x£0

I .
f(x) = I; 5>2<- 4 !f O<x£1

i4xe-3x if 1<x<2

| 3ax+4 if x32
State Rolle's theorem and verify it for the
function f(x) = 2x3+x?°—4x—2 in interval
[2, V2]
jeue kede fecele kede kedleve kedeepeS Deej Dev ejeus
[—V2, /2] ¢ telueve f(x) = 2x3+x?—4x—2 léh
eUeS Ghejeed fecele kede melUesehiele kedeepeS~

. th 4 . . 1
Find the n"" differential coefficient of 52 - 5xel -

sz e e ndee Deleleiue eCesked eele eieepeS-

(b)
4. (a)

(b)
S-670

()
Evaluate (cgve evekedeeueS)

1

|Im 1_ X2 log (1- x)
x®l( )

Unit- 11 4175
FledeF - 11

If (Jt£0) u = 2(ax+by)? — (x2+y?) and (Dgj)

a’+b%=1

then prove that (le emeae kedeepeS)

Tu , Tu _
TIXZ lez

Show that the equation

d’y _dy
X2—Z+x—=+y=0
dx? dx y

d2
transforms to é+ y=0

on substituting x = e*
OMeeFS eled x = e jKeve hej meceeked jCe

d’y _dy
X2 —Z+x—=>=+y=0
dx? dx y

2

dy

prec A O ceoifeeleejle ne peelee n~

meceeked j Ce
P.T.O.
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(6)
(a) Show that pedal equation of the curve
1 _ A
r=a sec hq is of the form F 2 +B,

OMeeFS eked Jotd r=a sec hq keie heeeoked meceeked j Ce
> T B |ei ale ket n~

(b) Find the asymptotes of the following

equation :
evecveeueeKele meceekedjCe ked DevevlemheMee Yeele KedeepeS:
2x3 — x2y - 2xy2 + y3 — 4x? + 8xy —4x+1=0
Unit- 111 4/7Y>
FheieF - 111
(a) Prove that the centre of curvature (a,b)
for the curve x=3t; y=t>—6 is given by

3
a=- i b =3t2 - §
3 2

3

- 4t 3..
emeae keiejS ehed a =- =3 b =3t? - > Eeje colee

iele, Joth x=3t; y=t?>—6 ke Jotilee kevd (a,b)

n-..

Q)

(9)

(h)

p/2
f (sin2x).sinxdx= ¢ f (sin2x).cosxdx

(

0

@)

a

S-670

@)
Find the value of f for the curve
r=a(l+ sinq)
Joed r = a (1+ sin q) kei eueS f kede ceeve evekedeeueS~
Prove that :

emeee KedeepeS

(2 2 _ggﬂs
er dgg
Show that :
emeee KedeepeS
p/2

0

If 1 = (cosec"x dx then prove that

lgo 1 = ¢cosec”x dx lee emeae ledespeS eled

| cosec™® x.cotx  an- 2¢ |
" n-1 n-1p "2

Find the area bounded by the curve y=x3,

the y-axis and the lines y=1 and y=8.

Joed y=x3, y-Deffe Deej jKeeDee y=1 Deej y=8 me
eleje #eSetedue evekedeeueS~

P.T.O.
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