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ELECTIVE COURSE : MATHEMATICS
MTE-01 : CALCULUS

Time : 2 hours Maximum Marks : 50
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Note: Question no. 1 is compulsory. Attempt any four
questions from Q. No. 2 to Q. No. 7. Use of
calculators is not allowed.

1. State whether the following statements are true
or false. Justify your answers with the help of a

short proof or a counter-example. 10

(a) If the function f is not defined at x = ¢, then

the limit of f{x) as x approaches ¢ does not
exist.

(b) 1If f'(c) > 0, then f{x) is concave upward at
x=c.
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2 2
(¢) The value of j-xdx is b -a .

2

a

(d) The mean value theorem can be apphed to

f(x) = = on the interval [-1, 1].
X

(e) The function f defined by
fix) = x3 - 3x2 + 5x + 7 is always decreasing.

2. Trace the curve (x + y2) X = ay2, a >0, stating
all the properties used in the process. 10

-1
3. (a If y=e™®® X thenshow that
(1-x? Y, ~ XV, = m2y. Hence using Leibnitz

formula prove that
(1-5%) Yp4p - @20 + D X ypy1 - ¥+ mP) y, = 0.

4
(b) Check whether the following function is even
or odd or neither : 2
ﬂx)=x3—xcosx
(¢) Evaluate: 4
1
J- x2 3% dx
0
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4. (a) Using Simpson’s rule, evaluate j‘ X 3 dx
1+x
0

dividing [0, 8] into 4 equal intervals. 3

(b) Determine the interval on which the given
function is continuous

sin-1 if x=#0
f(x) = X 3

0 if x=0.

(¢) Prove that: 4
n/2

lnsinxdx=(—-12£)ln2

5. (a) Integrate

I(Jtan x —Jcot x)dx. 4
X2 y2
(b) Suppose the ellipse — + 5 = 1, (a>b)is
a b
revolved about the major axis. Find the
volume of the solid generated. 4

(¢) Find the domain of the function f defined by

f)m >l 2

\/5x—x2—6.
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6. (a) Find the area of a loop of the curve

r = a sin 30. 4
(b) Evaluate: 3
bim J3x -3
x—>3 2x -4 - J2
. . 1 2x .
(¢) Differentiate tan _— with respect to
: -X
sin~! 2x 7 3
1+x
7. (a If u, =J- SIP nx dx, n >2, prove that
sin x
u, = 2sin (- Dx +u__,. Hence evaluate
n-1 n-2
n/2
S0 OX g 4
sin x
0

(b) Find the maximum and minimum values for

the function f defined by
f(x) = 2 sin x + cos 2x in the interval [0, w/2]. 3
2
(c) Showthat In(1+x)<x- X , Vx>0 3
2(1+x)
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3. (F) AR y=emon x o zuteu fr

(1—x2)y2—xy1=m2y.3ﬁ:ﬂ'l33ﬁ@ﬁ§[$l
T w fag fifve 6

1-x%) ypi0 - @0+ Dxyy,; - @2 + m?) Yn=0.

4
(@) maﬁﬁq%ﬁmﬁ«r&ﬁwwmﬁwm
ﬁﬁﬁg@\ﬁﬂ%’f% 2
fix) =x3 - x cos x
(1) e IR 4

1

J‘ x2 3% dx

0
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6. (F) 9 r = a sin 30 $ TH I & SIS T

Hifs | 4
(@) Teare HI , 3
im V3x -3
-3 2x -4 -2
(7)) tan~! 2"2 # sin! 2X2 ¥ 9Ny
1-x 1+x
ATHAS T HIRT | 3

S

7. (%) IR “n=_“soinrf dx, n> 2, @ fug HRE

2si -1
% un=&n(n__—1j + u,_o §H TR
n/2
sin 5x
sin x

dx T qeared HIfvT | 1
0
(@) fix) = 2 sin x + cos 2x TRT TRUTRG B £,

=T [0, /2] §, Afrepan o <manw 7= W
HIR | 3

2

) 'q'?l‘f'sQﬁ"ln(1+x)<x——X——,VX>O. 3
21 +x)
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