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MATHEMATICS
Paper - 11
Calculus

Time : Three Hours) [Maximum Marks : 50
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Note : Answer any two parts from each question. All
guestions carry equal marks.

g&Te / Unit-|

1. (a) Te@mu & f=fafad wed f(x), Tog
x=0 W Fad §, W f'(0) Afea 7ef & :

xe¥/
, S x#0

F(X)=1 14"
0, S x=0
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(2)

Show that the function f(x) defined

below is continuous a x=0, but f’(0)
does not exist :

xe! X
———, when x#0
f(x)=11+eVx
0, when x=0

(b) Afg yYm+ylUm=py a1 fag =ifse f&
OC=1)y, 4o+ (2n+ XY, ¢
+(M?-m)y, =0
If yUMm+y-Um=2y then prove that
OC=1)y, 4o+ (2n+ XY, ¢
+(M?-m)y, =0
(0 SR UHA ¥ e f(x)=tanix I
(X—m/4) T Al H YER FA hISC

Using Taylor's theorem expand the
function f(x)=tanlx in a power of
(X—71/4).
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(3)
THh18 / Unit-I1

2. (a) F=fafae o =t sH==fsial 3w
Elflﬁl'q :
y3 — 5xy? + 8x2y — 4x3 — 3y? + 9xy
—6x2+2y—2x+1=0
Find asymptotes of the following curve

y3 — 5xy? + 8x2y — 4x3 — 3y? + 9xy
—6x2+2y—2x+1=0

(b) fr=fafea ok &1 ST@T &Y

Y(a—x) =x¥a+x)

Trace the following curve

Y(a—x) =x¥a+x)

(0 Tog =Sy f =k x¥3+y23=2a23 =i
fag (acos®, asn®®) W dshar T
3asn0-cosO Tl
Prove that the radius of curvature of the

curve x¥3+y23=323 g the point
(acos’0, asin®0) is 3asin® - coso.
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(4)
THh13 / Unit-111

3. (a) fag =IGU f&

(b)

(©)

/2 . T T 1
log(sinx)=—-=log2 AYdT —log—=
Jo og( ) 2 J 2 g2
Prove that
/2 . T T 1
log(sinx)=—-—=log2 or —log=
[ “tog(sinx) 51092 or log=

2 y2
Ega S +5 =1 @ x-A& & TRA:

a® b2

M ¥ SHd 319 1 A™AT F1d T |

Find the volume of solid generated by
X2 y2

revolution of dlipse —2+b—2=1 about
a

the x-axis.

gd x2+y2=a? qA W@ x+y=a FN

TREg &9 H &A% JM HIFT |
(9T 27T H)

Find the area included between the circle

x2+y?=a? and the line x+y=a.
(In first quadrant)
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4. (a)

(b)

(©)

(5)
THh1E / Unit-1V

frefafad sTaed HIROT 1 A I

EAlSL
y(1 +xy)dx +X(1—xy)dy =0

Solve the following differential equation
y(1 +xy)dx +X(1—xy)dy =0

o

frfafad sTaea TH0T 'cl Ald

Hfomy

4
XZ(QJ +2xﬂ—y:0

dx dx

Solve the following differential equation

4
Xz(ﬂj +2Xﬂ_y=0
dx dx

Msnne=a" 9 T&a awea &

"

ATShIONT Hel hl THIRL0T [ hiTSI |

Find the orthogonal trgectories of the
family of curves r"snn6=a".
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(6)

g / Unit-V
5. (a) ¥A T
d?y dy X .2
d7—2&+y=e X
Solve
d’y _d
dTg_ d—i+y=ex X2

(b) =@ fo=ror fafy ¥ fr=Afafaa gt

1 EA FAM hIfSC

2
d—;/+4y=4tan2x

dx

Solve the following equation by method
of variation of parameter

d2y
—=+4y=4tan2x
dx?
(o) TrefafEd Jmaq stehel FHIRLU &1 B
EISECHIS1Y
%+2ﬂ—2x+2y=3et
dt dt
3%+ﬂ+2x+y=4e2t
dt dt

74 JDB_* (7) (Continued)



(7)

Solve the following  simultaneous
differential equation

%+ Zﬂ—2x+ 2y = 3¢

dt dt

3%+ﬂ+2x+ y= 4e*
dt dt
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