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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-Ehd Examination
Oa489s December, 2018

ELECTIVE COURSE : MATHEMATICS
MTE-O1 : CALCULUS

Time:2 hburs Maximum Marks : 50
o (Weightage : 70%)

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

1. Which of the following statements are true or |

false ? Give reasons for your answers. 5x2=10

(a) The greatest integer function is continuous
on R. ‘

(b) A critical point of a function is its extremum.

0 .
© Tad;E I sin(t2) dt |=— sin(x?) .

x2
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(d) The function f: R — R, defined by

fix) = x3 — 3x2 + Tx — 2, is always increasing.

(e) The maximum domain of the function f,

given by f(x) = |2=% is10, 1L
X

2. (a) Ify=acos(nx)+bsin (In x), then find the

value of x%y,,9 + (2n + 1) Xy, ,; in terms of

Yn, Where y_ is the nth derivative of y with

respect to x. 4

(b) If fis a function from R\\ {2} — R, defined

9.
by f(x)=uz—_2,”ﬁnd ad > 0, such
X—

that |fx) — 9] < Téﬁ for 0 < |x=2| <.

Hence, show that lim f(x)=9. 4
x—>2
113 ..
() LetP= {O, =, =, -, 1} be a partition of [0, 1]
4 2 4
and a function f : [0, 1] > R be defined by
f(x) = x3. Find U(P, 1. 2

sin X — €osx

3. (a) Differentiate tan“l( ,
SIN X + COS X

J with reépect

X

to 3
2
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(b)

(¢
- 4. (a)
(b)
5. (a)
MTE-01

A river is 80 metres wide. The depth d (in
metres) at a distance x metres from one

bank is given by the following table :

x| 0[10({20|30(40{50 |60 | 70 | 80
d{0|4 7912|1514 | 8 | 3

Find the area of the cross-section by the

trapezoidal rule. 3
If I =I e *gin®xdx, m=>2, find an

0 .
equation relating I, and I, _o. 4

Using Lagrange’s mean value theorem, prove

that for every x > 0, X 5 < tan ! x < x. 5
1+x

Evaluate : ‘ 5

The cost of fuel running an engine is

proportional to the square of the speed,
(in km/h) and is ¥ 48 per hour when the speed

is 16 km/h. Other costs amount to ¥ 300 per

hour. Find the speed which minimises the total
cost of covering a distance of d km. 5

3 P.T.O.



(b) Find the volume of the solid of
revolution obtained by rotating the curve
x = a cos3 0, y = a sin3 0 about the x-axis. 5

Trace the curve x(y2 + 4) = 8, stating all the
properties you use for doing so. 10

X
(a) Find the length of the curve y=In e -1
' : e*+1

fromx=1tox=2. 3

(b) For which value(s) of k, is the function f,
defined as below, continuous at x = 2 ?

3 - kx, 1<x<2
fx)=1,2

L. 3, x>2
4
Further, at which other points in [1, o[ is f
continuous, and why ? ' 3
(¢ Find %Xy-, if y = 1" 4+ (sin Q)0 X, y
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2

() %[ J' sin(t2)dt}=-sin(x4).
x2
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(F) fx) = x3 — 3x2 + Tx — 2 G GRWIA HeH
f:R— R A ¢ § |

2-x

(¥) fx)= g uRufyd ®ed f W
X
ferehaw wid 10, 1[ # |

(%) 9 y = a cosln x) + b sin (n x B, dq
X2yp.0 + (20 + 1) xy, ) AR y, & 9&1 A
mw,aﬁ yn,xaimﬁ?ﬂyw naf
IFTHAS 2 |

2
(@) 7R 0= g oo e

R\{2) DR® T@ & W § >0 94
Hife Se@ 6 0 < |x - 2] <& F T
If(x)—9|<ﬁ A | T TR Rawe &
lim f(x)=9.

Xx—2

(m " i P={ i%i—,l} e [0, 1]
F TH fauem & IR fix) = x3 g gRenfyg
%o £:[0,11 > R 3 1 @ UP, ) F1d hifvre |

() ¥ wOny tan_1£sinx-—cosx)

X
2 sin X + cos X

sawiaa HIRT |
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(@) w8 g0 i N} | 7 % ok e A

(m)

x M gt W g0s d (fiex #) Freforfga awef
Tgme:

x| 0(10({20|30|40|50|60 | 7080

d{0|4|7(9|12|15{14| 8 | 3

THee fFEm gRn IRY-IiEae F &T%d J
Hif | .

o0

gfe Im=je_xsinmxdx, m>2 8, @ I,

0
A1, , & o5 Ty Tl A1 qHERT
T i | -

_,4.' (%) T % WEIHE YA B AN Fh TA®

x>0%%ﬁf§3m%

3 <tan_1x<x.

1+x°

(@) e HifT

x,}a—x dx
,[a+x

5. (%) T & % wen & o W B owwm, TR

(ferft wfa g1 #) & @t & wgur & 3R
¥ % 16 fFft afa 921 87 W @ T 48 Wi
el A R | = ANl W @ T 300 Wi

 Her et R | 98 nfd s hifse e d km
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(@) Ihx=acos06,y=asin30 F x-AY & fd

YR R I TSI 1 A6 F1d I | 5

6. TF x(y2 + 4) = 8 F ARG HINY | W H1
fore e forw o wft et 1w avl AR 10

. . X
7. (F) x=18x =27 a% y=ln[e 'IJ Ea)
. e +1

waé 1a HifvT : 3

(@) k % 5 a@MAl & o fafaRee aionfya
B f, x = 2 T Ead @ ?

3-kx, 1<x<2
f(x) = .

X2
7—3, x22
THE AT (1, of § 57 o fogail W e §,
IR ot 2 3
(@ IR y = "X 4 (sin x)otx g, @ :x_y d

HfT | . 4
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