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BACHELOR’S DEGREE PROGRAMME
Term-End Examination

June, 2011
ELECTIVE COURSE : MATHEMATICS

MTE-1 : CALCULUS
Time : 2 hours Maximum Marks ;50
(Weightaye 70%)

Note :  Question no. 1 is compulsory. Do any four questions

from question no. 2 to 7. No calculators are allowed.

1.  Which of the following statements are true or 10
false ? Justify your answers.
(a)  The function £, defined by f (x)= |x* =31, is
differentiable at all points in [1, 2].
(b)y  lim | sinx |
x—0 X

S5—dx
(¢) The curve y= P has no asymptote

paralle] to the y-axis.
(d) The function f, defined by f (x) =x +cos ¥, is

o7 :}
272

sin t2 dt] = COS X

monotonic in

~Jx
© 3 [

a s
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2. (a) State Lagrange’s Mean Value Theorem. 6
Can we use it to prove that,
0 <[In(1+x)] " '—x71<1 yx>07?If yes,
use the theorem to prove this inequality.
Otherwise, prove the Intermediate Value
Theorem.

(b) Given a function f, defined by 4
f (x)=Jx*+9, and given L=3, x,=0,
£=0.1, find 8>0 such that

0<|x-xp/<d =|f(x)-L|<e

3. (a) Differentiate x*™ ¥+ (sin x)¥ with respect 4
to x.

b A curve is drawn to pass through the points 3
P g p
given by the following table :

X 0511 11512 (12513135 4
¥ 25| 2124 |27128 13|26 21

Estimate the area bounded by the curve, the
x-axis and the lines x=1, x=4, using
Simpson’s rule.

(c) Evaluate 3

dx

J'?- (.\'—1)
0 (xz — 4x + 5)

4.  Trace the curve : a?’x3=y2(x+a)3, a >0, clearly 10
stating all the properties you used” in the process.

l/ ¥ I
5. (a) Ifcos™! (B] = In (;) , check whether or 5

not x? Yoo T +1)x ¥y, 4 +n? Y, =0.
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(b) Evaluate 5

dx
J (x=1)" (x*+4)

L7
6. (a) IfI = J‘/Zcos"‘x sin nx dx, (n=1), prove 5
0

1
that 21 =1 + 1 Hence evaluate I,.
(b)  Find the surface area of the solid formed by 5
the rotation of the arc of the curve given by
x=a (8+sin 8), y=a (1 +cos 8) about the
x-axis.

7. (a) Findthelength of the loop of the curve given 4
by 3 ay?=x(x—a)?, where a is a constant.

(b) A company charges Rs. 550/- for a 4
transistor set with a discount of Rs. 5/- for
each set ordered in excess of 50. Find the
largest size of order that will maximize the
revenue of the company.

(c)  Find the domain of the function f, defined 2
1

be(l) = (x—3) (5——x) .
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1. ffafmdaam asm = 7 79 57 993 10
(a) [ ()= [x>--3] 8 uftwita werd f (1, 2] |
Tt fag sl W TTFrA F

(b) lim l Sin x [ -1
x—0 X
S5-4v .- T
(c) @shy=— B Ty 14T T R AT eT8n
' x 42 '

T
(d) f (x)=x+tcos x B TFfvafyg wed
S

AR

NEY . )
(e) — [J() sin t~ dt] =2COS X
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2. (a) U WM WA 9HT &1 T i) 6
O <fin(l+ 9] '=x T<
vy > 0% fag a0 F fau =0 9 g9m
o s aFm 22 =z = @ 59 smafow F1 3@
g1 9 fag wifen e e gendadt 9E gHd
(L) ()= Jy 49 50 aftafoq sk wew ffem 4
T E A (=3, v, =0, £ =01 T T g
TFE U >0 #d Fwifsu fawst fw

O<ix—-xl<d=zlf(x)-Li<e e

3. (a) v 7R [EA OV 4 (sin 2) R SEEAT wBAC 4
(b) WE = A @ R e frefafed \woft § 0 3
famr T farg 23§ SR e §

(»\“u;;#l_}fﬁ 2 [25]3]35]4
)yt )
|~

J 2427281326 21

fae f979 5T o% v-w1al AT @
vel, v =4, BN INEE SAEA F iy |

2 (x-1) .
[ — e dx e ) 3

0 (\ — dx + 5)

()

4, FTEaC =y +a), a >0, FH SF@T Kifewl TE 10
F4 & o swmra fru o qoemt 1w guie
1T |
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n

v y x n .
e cos ! (t_)): In (") , 99 S| @ifay

A2 Ynsot(2n+D)xy, o+ n? y,=0 T =

dx
J (X—'l){{ (X2+4) Wmml

e

el = J cos"x sin nv dx, (1 =1), 3 fag
0

1
FIOTCIF 21, =+ — &1 WAR,H

TR TS |

x-3181 & TMd v=a (0 +sin 8), y=a (1+cos 8)
511 T2 U A T AT o gEH W g et
ARG % 53 1 QAR F1d I |

3 a_t/zz_\'(.\‘—a)z'g{m f‘q’” ok o I ?’Wﬁ{
Waﬂﬁ'ﬁtﬁ?{ﬁa TR E

T YA % T AT & HEd 550 T §
50§ IS AR @1 W I8 5%, Uld ¥ W
TE I 1 SISV T HAY TG ST TG BT
S o S 1 ot sAfaehan & 9 |

|

S0 = J(x-3) (5-x) BT TR Wer £

T Hifu |
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