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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2022

Elective Course : Mathematics

MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50

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

(ii) Attempt any four questions from

Question Nos. 2 to 7.

(iii) Use of calculator is not allowed.

State whether the following statements are true or
false. Justify your answers with a short proof or a

counter example : 2 each
1. (i) The function fdefined by :
f(x)=x3 -6x2 +13x -8
is always decreasing on R.

P.T.O.
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(i) The period, if it exists, of the function

defined by f(x) = 4cos2x is 2x.

(iii) Product of an odd function and an even

function is always an even function.
(iv) The function f:[1,5]— R, defined by

f{x)=2%- 2x2 has a local minima.

v) C—%[Igmt sin‘Udt}:xﬁcosx—\g.

(a) A curve is drawn to pass through the
points given by the following table :

0.5 2.7
1.0 2.5
1.5 2.6
2.0 2.7
2.5 2.8
3.0 2.9
3.5 3.0
4.0 2.7
4.5 2.4
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Estimate the area bounded by the curve,
the axis of x and the lines x =1, x = 4,
using Simpson’s rule. 4

(by If:

2
I, = L;t cos?"2 6 do

prove that
(2n-2)1, = (2n-3)1,, (n>1)

Hence evaluate 4. 6

Trace the curve :
y(a2+x2):02x (a >0)

clearly stating all the properties used in the

process. 10

(a) Given a function £, defined on R, by : 3

22

x2+9’

f(x) =

/=1 and e = 0.1, find ¢ > 0 such that:

x>a=>|f(x)—l|<a

P.T.O.

(b)

(©

(a)

(b)

(a)

(b)
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Find U@, /) and L (P, /), where

fx)==x2-4
and P = {-2,-1,0,1,2,3}. 3
Evaluate : 4
J.nrz dx
0 1+4cos?x

Find the equations of the tangent and the

normal to the curve : 4

x = ef cost,y = el sint

at: = 0.
Find d—y-,if: 6
dx

y = (ln x)COSI + (tan x)cosecx-

Find an approximate value of In (0.95) upto
3 decimal places, using Maclaurin’s
expansion. 3
Find the volume of the solid generated by
revolving the cardioid, r = 1 — cos 6 about

its initial line. 7



7.
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(a) Find k such that the function f defined by :

f(x)={1_x2 , x2

2x2 - kx, x<1

becomes continuous at x =1. Check
whether this function now is continuous at

each point of R. 3
(b) Find the area of the region bounded by the
curve 16y2 = x° (4 - x). 5

(¢) Find the domain of the function f defined

P.T.O.
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0.5 2.7
1.0 2.5
1.5 2.6
2.0 2.7
2.5 2.8
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3.5 3.0
4.0 2.7
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3. 9 :

y(a2+x2)=a2x (a > 0)
% SR@U Wi aREw # owam fer ™
Tt R fafEu 10

2

5 TU R W yRwfyg wer
x*+9

. (F) f(x)=

fl=1 3R ¢ =01, @ ™ 31 a>o0
Ta sifwe 6 3
x>a=>|f(x)—l|<e

(@) U(P,f) 3R L(P,f) T@ Hifwe, el

f(x)=x*-4 2
R P ={-2,-1,0,1,2,3} B 3
/2 dx
(M) j'o T @ B Hiem 4

P.T.O.
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1-x%2 x 21
f(x)ﬁ{2x2—kx, x <1
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