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BACHELOR'S DEGREE PROGRAMME 
(BDP) 
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02 172 	December, 2015 

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 Q. No. 2 to Q. No. 7. Use of 

calculators is not allowed. 

1. State whether the following statements are true 

or false. Justify your answer with the help of a 

short proof or a counter example. 

(a) lim (1Ix + 	+ 	— 	= 1  
x 	 2 • 

10 

(b) If r(a) = 0, then the function f has an 

extreme value at x = a. 
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(c) A function f defined by 

{(1– x) (2 – x); 
f(x) = 

3 – x; 

1 < x < 2 

x > 2 

is differentiable at x = 2. 

(d) —
d 

dx 

tanx 

Vtan t dt 

_ 

= sec2  x + 
4 

   

(e) The function f defined by 

f(x) = – 2x3  + 6x2  – 6x + 7 is increasing for all 

real values of x. 

2. (a) Evaluate : 
	

3 

n/3 
dx 

1+Vcotx 
n/6 

(b) Find the domain of the function 

f(x) =
4 – x2 

. 
[x]+ 2 

TE 

(c) Use Simpson's rule to evaluate f sin x 

0 
by dividing the interval into 4 subintervals. 	3 
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3. (a) Determine the values of a and b for which the 

function 

sin 3x + a sin 2x + b sin x 
x 0 

f(x) = 	 x5  
1 	 x = 0 

is continuous at x = 0. 	 4 

(b) If cos-1  (X-) = in ( n  j 11  check whether 

X2  Yn+2 + (2n + 1) x yn+i  - 2n2yn  = O. 

(c) Prove that for every x > 0, 

tan x > 

  

2 
1 + x2  • 

4. (a) Evaluate : 
	

2 

,/tan x  
cbc 

sin x cosx 

5. 

(b) 

(c) 

(a) 

Differentiate y = (sin x)ln x  + xx w.r.t. 

Find the length of the loop of the curve 
by 3y2  = x (x - 1)2 . 

x. 

given 

find ax  
dx • 

4 

3 If y = sin -1  [x 	x - 	u - x2  
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(b) Evaluate : 

is  3 + 5 sin x + 3 cosx 

(c) Find the equations of tangents to the curve 

y = x3  which are parallel to the line 

12x - y - 3 = 0. 	 3 

6. (a) Find all the asymptotes to the curve 

x3  + y3  = 3ax2 . 	 3 

(b) Evaluate : 	 3 

J.  x tan -1  x dx 

 (1+x2 )3/2  

(c) Find the volume of the solid of 

revolution obtained by rotating the curve 

x= 3 cos3  0, y= 3 sin3  0 about the x-axis. 	4 

7. Trace the curve x (y2  + 4) = 16, stating all the 

properties you use for doing so. 	 10 

1 
dx 
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	 1 Ng-We /MIcTT2 4 7z7 47e Wrf 

TR4 dri< erwq- 4r-i,e-k<7 *mq?,/ .154 3riva 
Ref 

1. eldI v 	PHR-irtsid . 2‘R kicel 	Zri 3TETI.  I 41-kTqf 

z-crtA ava-a-r NrejcWul 	 aTCA sittt 

I 	
10 

-2-1  

NO 	r(a) = 0, t 	f'W x= a 7T .(1:1 1:19.  

614ii I 
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(1—x)(2—x); 
(ii) f(x) = 	 giki 

3 — x; 	x > 2 

tlikiTTRM IFF4 f, x = 2 TIT ard -*-F4t4 t 

dxd 

_
tanx 

fVtan t dt 

_ 

= 	sec2  x + It 
4 

   

(g') f(x) = — 2x 3  + 6x2  — 6x + 7 giki 	1:b-Fq 

f, x* PI-ft cw-circich HA * 	-441Trq t I 

2. () 	*trA•R : 
n/3 

dx  

j 1+ Vcot x 
n/6 

2  (131)r f(x) 	114 x 4 
[x] + 2 	36ff 411° *11-47  

(TT) -RTL-ck:Frte 	uei 	‘4,4) 
7T 

	

4 3g3TTTA.  f434Tr7a. 	f  sin x  dx 

0 

W-AR I 	 3 
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3. (*) a 3f b 	 lT"N4* c•R 

f(x) = 

x = 0 7( 	t I 	 4 

(r) 	cos--1  (IT) = In (2'-) 	qtA 

x2  yn+2  + (2n + 1) x yn+i  - 2n2y. = 0. 

(T) 	x > 0* R-R kg 

ta
1  x >  x 

n-  

4. (-') 	 41"NR : 

Vtan x  dx 
sin x cosx 

	

(w) x 	17.441. y (sin
x) ln x xx 	3T-4e-ea. 

trr-A- 

(To rqu, TR AT 3y2  = x (x - 1)2  * rAl 

ru*'rr--A7 

5. () zrft y = sin -1  [x -N/T. 	- 	1/1- x2 1, t 

	

±rd 	W--4R 

sin 3x + a sin 2x + b sin x 	x0 
x5  

1 	 x = 0 

1 + x2  • 

4 

2 

2 

4 

4 

3 
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4 (TO kc-,-114,1 	: 

1 
dx 

3 + 5 sin x + 3 cosx 

(ii) i y = x3  ti 	TcOM * 	quo trf-A-R 

12x - y - 3 = 0* tHidt t I 3 

6.  () 	x3  + y3  = 3ax2 	Tit 346ixfitzft WM .  

tiqg 

(3) 	tr.-4R : 3 

x tan -1  x dx 

 (1+x2 )312  

(TT) 	x= 3 cos3  0, y= 3 sin3  0 t x-31A-T 

laTIT4 tR 3f l 14144.ful 	lcpI cif aTrzi-dq 	 

*irA-R 	 4 

7. .qT x (y2  + 4) = 16 i1 aTilWul th7, tit chi  

f\c-R W).]:rra rcw TR Trtft 711-111 -wr Tizrt 	 

Atr7RI 	 10 

MTE-01 	 8 
	

7,500 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

