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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 answers with the help of a 
short proof or a counter-example. 10 

(a) If the function f is not defined at x = c, then 
the limit of Rx) as x approaches c does not 
exist. 

(b) If f'(c) > 0, then f(x) is concave upward at 
x = C. 

MTE-01 
	

1 	 P.T:O. 



b 

i(c) The value of x dx is 

a 

b2 - a2 

2 	• 

(d) The mean value theorem can be applied to 

f(x) = —1 on the interval [-1, 1]. 

(e) The function f defined by 

f(x) = x3  — 3x2  + 5x + 7 is always decreasing. 

2. Trace the curve (x2  + y2) x = ay2, a > 0, stating 
all the properties used in the process. 	 10 

3. (a) If y = em sin-1 x  , then show that 
(1 — x2) y2 - xy1 = m2y. Hence using Leibnitz 

formula prove that 
(1 — x2) Yn+2 (2n + I) x yn+i  — (n2  + m2) yn  = O. 

4 

(b) Check whether the following function is even 
or odd or neither : 	 2 

f(x) = x3  — x cos x 
(c) Evaluate : 	 4 

1 

if x2 e3x dx  

0 
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(c) Find the domain of the function f defined by 

f(x) = 	
1 2 

8 

4. 	(a) Using Simpson's 
x 

dx  
rule, evaluate je 

1 + x2  
0 

dividing [0, 8] into 4 equal intervals. 3 

(b) Determine the interval on which the given 

function is continuous 

sin sin - 	if 	x # 0 
f(x) = x 3 

0 	if 	x = O. 

(c) Prove that : 4 
Ti 1 2 

f ln sin x dx = (- -1
2
-1 In 2 

0 

5. (a) Integrate 

f tan x - rc;i7c)dx. 

2 
(b) Suppose the ellipse .34- + 	= 1, (a > b) is 

a 
revolved about the major axis. Find the 
volume of the solid generated. 

4 

4 



Un  = 
2 sin (n -  1) x 

n - 1 
+ un -2 . Hence evaluate 

7. (a) If un = 
I sin nx 

sin x 
dx, n 2, prove that 

6. (a) Find the area of a loop of the curve 

	

r = a sin 30. 	 4 

(b) Evaluate : 

	

	 3 

-  3 1/TE  

	

lim 	 
x-+3 .1/2x - 4 - 

(c) Differentiate tan-1  2x „ with respect to 
1 - x` 

1  2x  sin - 
1 + x2  

3 

4 

n/2 

0 

sin 5x dx. 
sin x 

(b) Find the maximum and minimum values for 
the function f defined by 

f(x) = 2 sin x + cos 2x in the interval [0, W2]. 3 

2  (c) Show that In (1+ x) <x 

	

	, V x> O. 	3 
2 (1 + x) 

MTE-01 	 4 



(ir.t.i.-oi I 

tif=4M 	Icktiswi 

:WRR 

grref : 2 V 
	

3#04-Oir  a*: 50 
OW WI  70%) 

N'77 1 31ftElle / 	6: 2 # 7 	wrf 
rir4 am ' eif47 4(1K-2e(7*NaMT R 13rivfa.  
Re' 

1. 	ft Pi-i 	R n W!iq 	zrT aRTFT I liftf 

.144I1 3T1 -4T utlqwtui *I *mem 4 31144 dro 

Rai 	 10 

() zrit 	 f, x 	tribulim 4ff t, c x c 
.4t 31-1-( aTRITPT w4 	f(x)   VF 
aTf4rm 

NO z f'(c) > 0, c x = c iR fix) R 	31)1 

3+rd-d 	+ii I 

MTE-01 
	

5 	 P.T.O. 



b 
ai 2  

(Tr) 	x dx *r irrq 	
2
-a2  t 1 

a 
(v) 3i -4(rF [-1, 1] fix) = 1 LR trrizi Trr4 3r4zr 

tactic!' t 

(1) f(x) = x3  - 3x2  + 5x + 7 TTT trfttiTft th-FR" f 

t I 

2. (x2  + y2) x = ay2, a > 0 	aTillgur *tf* I 
	 ardligur *K4 - (MR aTrEr4 f4-4 	 

e4; 	Tirsz vEr 4 wd-rF 	 10 

3. () Tit y= em sin-ix  t 746F i* 
(1 - x2) y2  — xyl  = m2y. 3Tds: ow61P<71 

AiT chk4 114z *if** 
(1 - x2) yn+2  - (2n + 1) x yn+1  - (n2  + m2) yn  = 0. 

4 
(Z3f) 	*rNR 	c TFFR-  'Mr IR fog zrr 

ci144 *fit: 	 2 

fKx) = x 3  - x cos x 

(Tr) venctri Q147 : 	 4 
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sin 1- of 	x * o 
f(x) 
	

3 

0 	x = 0 

(1T) RT4 *trAR 	 4 

it/2 

	

ei In sin x dx = 	in 2 

0 

5. ()tarT1 x — 	*OR I 	4 

x2 	y2 
1:irq #1ftR i* trip —a2 + —b2 = 1,(a> b)  

tEi 3 t3rft lifkgovi 	 TRIT t I IR 

,31140 irtr-t-f4 airzw Tff Atf* I 	4 

(T) f(x) = 	
1 

V5x — x2  — 6 

3riff Tff AtP4R  

TKT 	TM.  f 
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6. (*) 	r = a sin 30 * 	1:171 fOITFF Tff 

*If4R I 	 4 

(W) 	*trA : 	 3 

Nrgi - 3  
thu 
x->3 	-J 

4  2x 	 2x  *.q.14 (Tr) tan -1 	 W' sin 
1 - x2 	 1+x2  

Tff *rP4R 	 3 

7. (*) 'zrik u n  = 	sin nx  dx, n>  2,"th 
sin x 

2sin (n -1) x un  = 
n - 1 Un - 2. P'  

 

 

it/2 

si sin 5x  dx 	veiicm * I 
sin x 

0 

f(x) = 2 sin x + cos 2x ART 1:thiTTRK th--e4 f*, 
3T-- (TF [0, ir/2] 4, Air-*---drr 	ITT4 Tic 

RI 
	

3 
2 

(71.) T4TiRi*/n(1+x)<x 
2 (1 + x)

,Vx>0. 	3 
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