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Note: Question no. 1 is compulsory. Attempt any four
questions from Q. No. 2 to @ No. 7. Use of
calculators is not allowed.

1. Which of the followmg statements are true ?
Justify your answer. 2x5=10

@ |x-2|<3e-1<x<b.
) L 1 sin () dt=—sinx2
x

(iii) If fis continuous on [~m, n], then

n
J‘ f(x) dx = 0.
—-n '
(iv) The function f defined by
fix)=x>—3x2+6x+5,Vxe R
is an increasing function.
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(v) Rolle’s theorem is applicable for the function

fix)=1+ iz on [-1,1].
X

-1 '
2. (a) If y=e™® "X check whether the equation

(1 +x2)y

T @nx-m)y +n(m+Dy, ,=0

is true or not. Justify your answer.

(b) Isthe function f: R - R defined by
1+2x if x<0

filx)=<6x-1 if 0<x<1
4x2 if x>1
continuous on R ? Justify your answer.

(¢) Isthe curve r = 2 sin 30 symmetric about the
line 6 = /2 ? Justify your answer.

3. (a) Obtain Maclaurin’s series for y = sin 2x,
upto first three terms.

n/2
(b) IfI = x" sin x dx, n > 1, show that

0

n
I,,-@+1) (g) =-nm+DI _,.
Also deduce the value of I 4
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(¢) Differentiate sin~! (\ll—xzj wrt  x,

when xe]-1,1]. 2

4. Trace the following curve
x=a(t-sint), y=a(l-cost)
where a > 0 and t varies from 0 to 2x; clearly
stating a_ll the properties used in the process. 10

5. (a) Evaluate: 4

: dx
&2 -1 Jx+1

(b) Find the maximum and minimum values, if
any, for the function

fix) = x* - 14x% + 24x + 6. 4
(¢) Find the domain of fix)= |— 5 2
Vx—

6. (a) Evaluate: ‘ 2

lim [sz +X+2 — sz —3x—5:l

X o0
%2

(b) Prove that cosx21—7VxeR. 3

(¢) Find the area of the loop of the curve,
x(x2+y2)=a(x2—y2). 5
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7. (a) Evaluate:

/2
cos x dx

\/cosn X + \/sinn X

(b) Calculate the approximate value of
8

j dx . . ,
using Simpson’s rule.
x+1

0

(¢) Find the points of inflection of the curve,
y = x €%, x € R, if any. What is its radius of
curvature atx =27
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1. Prafafes § & ¥ $99 99 2 7AW IAU A
gfy $ifr | 2x5=10

i) |x-2|<3e-1<x<5.
© (i) 4 sin (t2) dt = — sin x2.
dx

(i) AR [, 7] R g wee £ E@aq 8, @

T
j f(x) dx = 0.

-7

(iv) fix)=x>—-32+6x+5,Vxe R LU L
%A { TH JUAH o # |
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v [1, 1] ® 9Ria wer f(x)=1+i2 *

ST SR CHE wp S —

(F) AR y= emtan 'x ) g £t R wdEm

(1+x2)yn+1+(2nx—m)yn+n(n+ l)yn_2=0

T 8 1 8T | 39 I 1 HRO AR |

11+2x Z@ x<0
(@) fix) = {5x-1 Ife 0<x<1
4x2 !Tfi\;' x>1

g 9 e f: R - R &1 R R §a4q

2 7 399 I 1 HR0 AT |
(1) N F r = 2 sin 30, W1 6 = /2 F TNH
T § 2 3799 I 1 HRY AR |

(%) y=sin2xaﬁﬁaﬂffl‘-ravﬁmeﬁqq€ia%ﬁ
T hf |

n/2
(@) 'ﬂﬁln= I x"sin xdx, n>1, af gNisy fh
0

n
I,-(@+1) (g) =-n@m+DI _,.

samlﬁmmﬁmﬁml
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(M) sin~! (Jl—xz) ®ox ® Uﬁ&? rahieTa
Hfoe sl xe1-1,11. 2

4. Tafafea a% &1 sg@w il .
x=a(t-sint), ”
y=a(l-cost) &l a>03MW

t 1 AF 0 ¥ 2 T TEE B | TG F F RIg
Taue e el e weE A BT L 10

dX B
5. (%) I(xz-l)\/x_ﬁ T oA HINT | 4
(@) BeH fix) = x* — 14x° + 24x + 6 & 3= 3k
ffes 7= (aft 2 @) 3@ hifsg | 4
(M) fix)= /x’_‘s T Wi F1d HIRT | 2
6. () Lm I:\/x2+x+2—\/#2—3x—5] &l
i T | 2
(@) fag Hifsm fe
costl—%VxeR. 3

(M) T x (2 + ¥ = a(x? —y2) & U H AIHA
T IR | ‘ 5
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/2

n ' .
7. (F) j cos” x dx w1 Qo B | 3
\Eosnx+\ginnx

0
8

(@)ﬁmﬁmwmﬂﬂmj‘ &

x+1

0

gfoehe U F1a il | ’ 3

(M) TF y=zxe5 xe R H Afuiadt g
(af B) s AR | gEh x = 2 T FshRat s

TR ? 4
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