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MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from

Question Nos. 2to 7.

(iii) Use of calculator is not allowed.

Which of the following statements are true ? Give a
short proof or a counter example in support of your

answers : 2 each

1. () If the functions f and g are defined on R by
f(x)=2]3-x| and g(x)=3x-2, then

(fog)(2) =-2.

P.T.O.
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The tangent to the curve x2 + y2 = 3x at

the point (3, 0) is parallel to the x-axis.

dib.f cot? (t2)dt} = %cot3 x -2

x|y X
. x2-x-2 3
lim —— — = —
x>-13x2 +x-2 5

The function f, defined on R by :

f(x) =%(x3 — 6x2 +13x+5),

1s increasing in every interval of R.

Find the maximum possible domain of the

function f, given by : 2
X
X =
fx) =\
Evaluate : 4
T 2
g costx

0 cosx + sinx
Find the volume of the solid obtained by
revolving the curve 3x2 + 4y2 =12, about

the axis of x. 4
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3. Trace the curve : 5. (a) Find the area of the loop of the curve : 4
Y (x+2)=x%(1-x), x5+ 93 —6xy =0.
clearly stating all the properties used for (b) Let:
tracing it. 10 f:R\{3} >R
4. (a) Using the trapezoidal rule, evaluate be a function defined by
15 dx
————, dividing the interval, [5, 15 2
Is = g [5, 1] )= 2583
-3
into five equal intervals. 4 X
(b) For which values of k, is the function Find a § > 0 such that ‘ f(x) _7‘ <L for
50

f, defined by :
0 < |x - 3| < 8. Hence, find lim f(x). 4

sin(2—x)—sin(2+x) 0 x—3
, X #
f(x) = x . .
b cos 2 x =0 (¢) Differentiate : 2
continuous at x = 0 ? Justify your answer. tan-1| £O8* * s?n d rt X
CcosSXx —SsIn x 4
2
© If: 6. (a) Provethat x > sinx forall x €[0,2n]. 4
y = em tan~! x (b) Find the derivative of :
tan x sin x
find an equation relating the derivatives (cot x) + (cosx)
V> Va1 and ¥, o of y. 4 with respect to x. 3

P.T.O.
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(¢) Evaluate : 3
J- dx
(x—1)(x* + 4)
(a) If:
I, = _[ cot” xdx (n > 1),
then show that :
(n-1)(L, +I,_5) = —cot" 1 x.

Hence, find I cot? x dx . 5

(b) Find the approximate value of (0.999)%/2,

taking the first three terms of Maclaurin’s

5/2

series for (1 - x) 5

P.T.O.
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THT : 2 gUg fTHTH 3F : 50

. () U 9 1 a7

(i) 99 W& 2 § 7 dh B TR WA
T

(iii) Rl 1 FANT I 1 Afd &l
2

1.

frafafed ol & @ -9 w7 T € 2

A IW ok YUY H THh Hfgw Syufa = ufd

IR0 T Th 2

G I weH f 3R g, R Ly
f(x)=2]3-x] M g(x)=3x-2 BN
ufenfid € A (fog)(2) = -2
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() fag (3,0) WaH &2 +y% =3x i

@l x-3AY H GHER B

(iii) i{ \,{;cot3 (tZ)dt} = L00133 x -2
x|y Va

. ) x2-x-2 3
(iv) Iim ————— = —
x>-13x2+x-2 5

(V) R W
f(x):%(x3—6x2+13x+5)
R URIfod ®eM f, R & T&& Aaa

T gdEe 2

. () f(x)=‘/3fx g R wer £ W

Afyehay T9Ifad 9 J1d hifeId| 2

E 2
(@) j2°°s—xdx FT HE TG HITST 4

0 cosx +sinx

P.T.O.
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(1) 9%
3x2 +4y% =12

F x-F H UG YOH ¥ I W

A A1 HifS 4
IH

Y2 (x+2) =22 (1-x)

FT SR@U FIC R sEw ¥ wEm = R
T Tl S fafEu) 10

(%) Tt | &1 T e, S
[5,15] &I W9 SR Fauen # fasta
CaG AU

15 d
J‘5 x29_c3

Slﬁﬁlflﬁl'ﬁl 4
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(@) k & o7 o & fou Hie fF 0<|x-3/<s & fau
o 1 |

- sin (2 x)xs1n(2+x)’ 20 7 (%) =7 < 5 gl T THR lim /()

k cos 2 , x=0 - | \

gR1 oRefod wed f,x =0 W Haq el |
(M tanl(wj T % % gy

399 AL h1 TACIH T ‘ﬂr"'W 2 COSX —slnx
FEheT hifsy| 2
() Afg y = emtan'x %, Ay & STEHAS
YooV By, W W Wad i 6. (®) W xe[0,2n] & fo fag wifow fo
n’Jn+l n+2
TR A x > sinx | 4
hid dicdl HHhIUT FATd <hIIST| 4
(F) (@) (cotx)tanx+(cosx)8inx HT x F Uy
5. (<h) doh

STk e ShitaTUl 3

dx
% U H R 1 RIS 4 (m I(x_l)(x2+4)aﬂqﬁ3maﬂﬁml 3
(@) f(x)=2xz_—_53;_3 g uRefod e 7. (%) A
f: R\{3}—> R wifslWl §>0 @ Inzjcot"xdx(n>1)

P.T.O.
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8, I syise fo
(n-1)(I,+1,5)=—cot"x
2138 ¥R [ cot’ xdx FW FITW 5

(@) (1-x)" % fecifa 9ot JORo % e
I 9 g (0.999)52 w1 WiFmed HH
d whifsTq) 5
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