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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-01 : CALCULUS 

Time : 2 hours 
	

Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt any four 

questions from questions no. 2 to 7. Use of 

calculators is 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. 
- o 

(c) —dx sin(t2 ) dt = – sin(x4 ) . 

X
2 
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(d) The function f : R —> R, defined by 

f(x) = x3  — 3x2  + 7x — 2, is always increasing. 

(e) The maximum domain of the function f, 

given by f(x) = 11
2 — x 

 is ]0, 1[. 

2. (a) If y = a cos (ln x) + b sin (ln x), then find the 

value of x2yri+2  + (2n + 1) xyn+i  in terms of 

yn, where yn  is the nth derivative of y with 

respect to x. 4 

(b) If f is a function from RN {21 —> R, defined 

by f(x) = 
4x2 — 7x — 2

, find a 8 > 0, such 
x — 2 

1  
that I f(x) — 91 < 100 for 0 < I x — 21 < 8. 

Hence, show that lim f(x) = 9. 	 4 
x-2 

(c) Let P = {0, -14-, 	,1} be a partition of [0, 1] 

and a function f : [0, 1] —> R be defined by 

f(x) = x3 . Find U(P, f). 	 2 

t
s
in 	x  — cos 3. (a) Differentiate tan 	 with respect 
in x + cos x 

to 3-5- 
2 
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(b) 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 7 9 12 15 14 

Find the area of the cross-section by the 
trapezoidal rule. 	 3 

00 

ji  (c) If Im  = e' sinm  x dx, m ?. 2, find an 

0 
equation relating I m  and Im-2. 	 4 

- 4. (a) Using Lagrange's mean value theorem, prove 
.-- 1 that for every x > 0,  x < tan x < x. 	5 

1 + x2 

(b) Evaluate : 	 5 

x dx 

x 

5. (a) 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 

MTE-01 
	

3 	 P.T.O. 



(b) Find the volume of the solid of 

revolution obtained by rotating the curve 

x= a cos3  0, y= a sm. 3  A about the x-axis. 

6. Trace the curve x(y2  + 4) = 8, stating all the 

properties you use for doing so. 	 10 

7. (a) Find the length of the curve y =ln 
e x  +1 

from x = 1 to x = 2. 	 3 

(b) For which value(s) of k, is the function f, 

defined as below, continuous at x = 2 ? 

f(x) = 

3 – kx, 
x2 

4 

1 x < 2 

 

x > 2 

  

Further, at which other points in [1, 	is f 

continuous, and why ? 	 3 

(c) Find —
dy if  y = xln X 4. (sin x)c°t x. 
dx 
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(V) f(x) = x3  — 3x2  + 7x — 2 gRI 1#0-11 d 

f : R —> R 	-441:1R I 

f(x) =11 2 — x  
V{T tribTTRIff IFF4 f 

3Trwd1:1 sriff [0, 1[ t 1 

2. (- )ticy=acos (ln x) + b sin (ln x) *, 
x2Yn+2 + (2n + 1) xyn+i  TT yn  ITO 

Td *1147, qt yn, x $1-  y T nt 

I 	 4 

(131) 71ft f(x) = 
4x2 

x 
— 7x — 2 

TU TribTffird TFOR.  f, 
2  

R 	(2) ---> R t, 	'ffq" 

*If-47 D* i* 0 < 1 

1 1 f(x) 	9 1 	t 

0 Td S> 

— 2 1 	< S 

1 .1R TrwR fonR — 	< loo 
lim f(x) = 9 . 
x-42 

4 

(Tr) Trrq 	P = {0, 141 ,1, 1,1} 	atalTR [0, 1] 

= x3  Tt-r tritiTrfird fo-r-4q 	3T f(x) 

3.  

TM.  f: [0, 1] —> R 	1 c 

x tan_1 (  

2 U(P, f) 

Sill X — cos X 

I 

sin x + cos x 2 

R 1 3 
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3 — kx, 

f(x) 	x2 
3, 

lx<2 

x > 2 
4 

5 

(W) 	x= a cos3  9, y = a sin3  0 	x-alAT 
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