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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

ELECTIVE COURSE : MATHEMATICS 

MTE-01 : CALCULUS 

Time : 2 Hours) 	 [Maximum Marks : 50 

(VVeightage : 70%) 

Note: Q. No. 1 is compulsory. Attempt any four 

questions from Q No. 2 to 7.  

1. 	State whether the following statements are true 

or false. Justify your answer in the form of a short 

proof or a counter example : 	 10 
(i) cos(x +1) is an even function of x. 

(ii) The greatest integer function is continuous 
on 12, 3[. 

(iii) Every integrable function is monotonic. 

(iv) The volume of a solid generated by revolving 

a curve about the x-axis is the same as that 

obtained by revolving the curve about the y-
axis. 

(v) The tangent to any line at any point on the 

line is the line itself. 

MTE-01 / 3570 / 8 	(1) 
	

II I 111 11 1111 1 1 11 11111 111 



. 
2. 	(a) Find lim 	 

1+ x -1 
 

x 

dy 
(b) Find dx

, if 

3x+2  
(i) Y _ x2 +4  

(ii) y =- cos ecx 

(c) Find the area under the curve y  = 5e2x 

between x  = 0 and x =3. Also give a rough 

sketch of this area. 3 

3. 	(a) A particle starts from rest and moves in a 
straight line, and the distance travelled after 
t secs from the start is given by 

S = 2, 3  - 15,2  +36t metres. 

Find when the velocity of the particle 
becomes zero. Also, find the velocity after 
(i) 1 sec, (ii) 2% sec. 	 3 

(b) Find the perimeter of 	the curve 

r= 3(1+ sin 9) . 	 5 

(c) Find if there are any asymptotes of the curve 

xy2  =10x2  -7y2  , parallel to the axes. 	2 

2 

5 
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(a) Find the lergest subset of R the set of real 
numbers, on which the function f R -* R is 
continuous. 

x 	x <1 

f(x). x+5 , 1<x<5 

2x , x > 5 

Also, draw a graph off 	 6 

(b) Find the points of inflection of the curve 

(x2  + 4x +5)e-x  . 4 

5. 	(a) If 	y r- a cos(In x)+ b sin(In x) show that 

x2yn+2 + (2n + 1).xyn+1 + (n2 - 1)y„ =0 . 	4 

(b) Find a reduction formula for f(Inx) ndx. 3 

(c) Use Simpson's Rule with n  = 6 to 

d1'
approximate  

1+ y2  • 	 3 

5 
x -1 6. 	(a) Evaluate : J 	3 2 	dx 

3  x - x - 2x 4 

(b) Find an approximate value of ln(I•1) upto 4 

decimals places using Mchaurin's expansion. 

4 
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(c) Find the maximum possible domain of the 

±1  z function f define by f (z) (f-) 

7. 	(a) Find the maximum and minimum values of 

the function .f :[0, 2a] - R defined by 

f (t) = 4 sin t + 3 cos t 	 4 

(b) Find the upper and lower integrals for the 

function f defined by f (x) = 12x + 11, in the 

interval [1, 3]. Hence decide iffis integrable 

over [1, 3]. 	 4 

/ 70eX 2  

(c) Find ci 	/ cit 
cbc —2 

2 

2 

—X- 

(4) 	MTE-01 / 3570 / 8 



tiiich um* cm mit 

*1111 Siff 

k et; tHersbei : I in 

. wff 

f/IPT: 2 re' 	 INfirOWIT 84'  50 

(r W 70%) 

z: Tra' #. 1 4,t-11 a4r4 tl 5ra 14. 2 tf 5149' #. 7 

4 4 ft-4f qrt ItAt art 41Nqi 

1. 	f;4-i 	cbt4i 4 4 q;11-4- tqff kr-sr TIT 31tinq 

eN4 zw( 	TiftRr ucr*zrr mct4qi(ut t 
tipattur tit7 : 	 20 
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2. (5) lim 	Silq
J1+x-1 	 

tit7i 	 2 

	

x->c) 	x 

	

dy 	 

	

(31) —
dx 	

trA7, zif4-  5 

3x+2  
(i) 	Y  = 2c2 + 4  

v= cos ecx . 

(Tr) 	y ,5e2x 	firu x=0 AT x =3 1 411 
lif 4-4to.  Mff*71 rfr 	TF 	111 417 
WC antgr %it SCI 	 3 

3. () 7T Tut (144 # gr-N-  cb(cll t at< Fl-m.  turr 4 
Trft t(of ti llltYl 	#t#fttgifitt 
Tit Ift 

s=2t3  — 1 5: 2  + 36t   	(I 

t T 1 T1 tI 	TfrizT s c 	l 74 Tut 	kTr 
qRr @it Wf. i-Aftsict wrzr iqr-4-  kTr 	W- 

C : 

(i) 1 	(ii) 2% #tg 	 3 

r = 3(1+sin0) 	telTrf grn trA71 5 

(TO 	)9)2  = 1 0x2 -7.Y2 	aTe * BHT 

artdmit (zifk 	ma.  *71 	 2 
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4. () 41tc1 	Ti?§Ef1311 	Tripzf R lit 

\igtircitt 

f(x)= 

titq 

	

x I 	x <1 

	

x+5 	15x<5 
tIRliad 

2x 	x>_5 

g59. 	f:R—>12 flirt ti 	f 	7if Gift 4t 
GMIV-11 6 

(ZiO 5 (x2  + 4x + 5)e-x  t era it 5110 

4 

5. (*) * y= a cos(In x)+ bsin(In x) t, c 	q"46-47 

x2In+2 + (2n + 1 )-Vn+1 ± (n2 -1)Yn  =0 tI 

4 

(Zif) fan x)n dx Si kg 	 tirMI 3 

(Tr) n  = 6 

dy 

i 	TitFES 	151 will.  cb( 

1+y2 	MT 	1119.  Wff car 	3 

5 
r 	x - 1 

6. dx  J 	3 	2 	 1Fft%-9.  tiftql 
3  x 	x - 2x 
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