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BACHELOR'S DEGREE PROGRAMME 
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ELECTIVE COURSE : MATHEMATICS 

MTE-01 : CALCULUS 

Time : 2 hours 
	 Maximum Marks : 50 

(Weigh tage 70%) 

Note : Question no. 1 is compulsory. Solve any four from the 

remaining questions. 

1. 	Which of the following statements are true ? 10 

Justify your answers : 

(a) If a function f from R to R is such that I f I is 

continuous, then f is also continuous. 

(b) The function f, defined by f(x) = x+ sin x, is 

IT IT 
monotonic in — —

2
, —

2 
[ 

3 
3 

J — 11 dx = 
(c) 2 0 

(d) —ddx [f x-  In t dt] = xex — lnx 

(e) y(x2  + 4) = 2 has oblique asymptotes. 
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2. 	(a) If y = 1 n[x + I X 2  + 1] , check whether 	4 

(1 + x2)yn  + 2  + (2n +1)xyn +1  - n2yn  = 0 is 
true or not. 

(b) Find lower and upper integrals off, defined 	4 
on [ -1, 1], by 

f (x) = 
1, if x is rational 

2, if x is irrational 

Hence check the integrability of 
f on [ -1, 1]. 

(c) Check whether the function f, defined by 	2 
f(x) = cos x - cos 3x, is periodic or not. 

	

3. 	(a) By dividing the internal [0, 4] into 4 equal 	3 

parts, find the approximate value of 

4 
uX 
	, using Simpon's rule. 

0
x + 1 

(b) Differentiate sin -1x with respect to 	2 

cos-1  (V1 - x2 ) • 

Tr 

2 
(c) If, for n> 1, I„ = cosh  x cos nx dx , find 	5 

0 
the value of 2In +1  -In. Hence evaluate 12. 

	

4. 	Trace the curve x2  = y2(x + 1)3, stating all the 	10 
properties used in the process. 
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5. 	(a) State Lagrange's Mean Value Theorem and 	6 

use it to prove that 

1+x < ex  < 1 + xex, -v- x > O. 

(b) Find the derivative of (tan Vec X • + (sec x) òt  

with respect to x. 

4 

	

6. 	(a) Find the volume of the solid generated by 	4 
the revolution of the curve (a — x)y2  = ax 

about its asymptote. 

(b) A function f is defined on R by 	 3 

f (x) 	{C2  X, if x 1 

5C x — 6, if x >1 

Determine the value(s) of C so that f 

becomes continuous on R. 

r 3sinx + 2cosx 
(c) Evaluate .   dx 	 3 

3cos x + 2sin 

	

7. 	(a) Find the area of one arch of the cycloid 	5 

x = a(t — sin t), y = a(1— cos t) bounded by 
its base. 

(b) Evaluate 	
(x2  — 1) 

dx . 	 3 
.1 x4 + X2 + 1 

(c) Find the value of (0.98)5/2  upto 3 decimal 	2 

places. 
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1. 	F-1 4--IFORAC1 T2Tt 	 t? 3174 d7R1 10 

chRur 	 : 

(a) grq 	R R -97 Lirtillftsra. 	f 	-51—*-17 t 

	 Ifi 	tit, krift 74-0 	 

(b) f(x) = x + sin x -g17 T -cfft 	 f, 

3 

(c)  

(d) x 
int dti= xex — lnx 

(e) y(x2  + 4) = 2 t fff4T 	 t I 
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2. 	(a) 	y = I n[x + x 2  + 	d 4  7̀11-4 
	 4 

+ X2)Yn +2 + (2n + 1)xYn+i — n2Yn =° tics 

zfr 

4 

c 	*1-11cbcv1-1 qc-11 c) \TIT-4 	I 

(c) 	s31T-4 	rchf(x) = cos x — cos 3x gi.&I tifo-TTfErd 	2 

	f3 	t TIT le 

3. 	(a) 	34-cRlri [0, 4] Ohl 4 01*101*-cit101* -ffi=arr 	r 	3 

rawrf-A-d -wTk, f-{tqcF f971-14 gRi, 

0 

(b) sin ix 	cos-1  (V1 — x2) 	 2 

3-  
(c) = Jcosn  x cos nx d x n 1, -ffq 	5 

2In+  —In ch( 4-11-1 4d 	ci*I2 1-)1 

rwlfA7 

4. 	x2  = y2(x +1)3  chi 	 Tw*-r 31uT 10 

Fri 	 3Trci4 F31-1 	chf 	rfwzir t 	a 

	

f 	I 

(b) 	f (x) = 
1, zifq 

2, Trfq 

x tifTfrzi t 

x 3-TcrrT4z1 t 
7Tr [ —1, 1] 4* roTTfIsM 410-1 f 7Eft 

11c-f -51-TT-{ I 	[ —1, 1] 1:1" f 

34- 

4 
(IX 
	 chi ..-11;iche. 4-111 
x + 1 

MTE-01 	 6 



	

5. 	(a) 	(1;im Tram 	9-14zt 	['Si 	-74-q 
	

6 

-517117 	1 +x < ex  < 1 + xex, -1vL x > 0 

#1-4 	I 

(b) 	x 	TIM A-1.  (tan x)sec  ± (sec x)c0t  x 
	

31-4-*--fff 	4 

	

6. 	(a) 	015b 	(a — x)y2  = a2x ct1 3TT9t 3f9-dijcre 	I;Ifd 	4 

717 .WT4ziF-icrEHTTd T 3Trzr-d9.  gildWF77 I 	3 

(b) tai 	 

f (x) = 
 C2  x, 	x<- 1 

r 3sin  x  + 2cosx 
(c) j 

	

	  dx 	I 
3cos x + 2sin x 

7. 	(a) 	-ist),3-1 x = a (t — sin t), y = a (1 — cos t) chl Yab 	5 

-c114 3-117 -ct 	3TENR 	fERT 	-11(1 

(x2  — 1)  
(b) 4 	2 	dx 	tc,- 41,4,-i 

x +x +1 

(c) (0.98)5/ 2 	TEN 4k11-1(1c1 t 3 T2117 am -11(-1 	2 

5C x — 6, ik x >1 

gRI R 717 LIFOTT 	t I C 	39.  H N) Ohl -11d 

f, R7 c c t I 

3 

3 
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