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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination , ,  
u 

December, 2016 

ELECTIVE COURSE : MATHEMATICS 
MTE-01 : CALCULUS . 

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. State whether the following statements are Prue 
or False. Justify your answers with the help of a 
short proof or a counter-example. 

n/2 	 n/2 

(a) f  sing 0 dO 	 all f cost  0 dO 	for a 
0 	 0 

positive integers n. 

10 

x2 4  
(b) Jim 	= 4. 

x-o--2 x+2 

Time : 2 hours 

MTE-01 	 1 	 P.T.O. 



(c) The y-intercept of the function f defined by 

f(x) = 
2(x2  — 9)  is 

 9 — . x2 _ 4 	4 

4x2  

(d) t3/2  cos t dt = 4x4  cos 4x2 . 
dx 

2 

(e) ln(l+x)>x,Vx>0. 

2. (a) Find 
dy   , y = 

xx 

dx 

(b) Evaluate : 	 4 

+ 1 	dx 
113+4x— x 

(c) Find the area included between the 

parabolas y2  = 4x and x2  = 4y. 	 3 

3, Trace the curve y2  (1 + x2) = x2  (1 — ,2) stating 

all the properties used in the process. 	 10 

4. (a) Find the slope of the normal to the curve y = x 3  

at 
 (
-1  , 2 
2 8 

00 

3 
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(b) Find the points of inflexion of the curve 
2 a x  y 

x2 
 + a2 . Also, show that they lie on a 

straight line. 5 

(c) Evaluate : 	 3 

x x2 
 - X + 1 e . 	 dx 

(1 + X2 )3/2  

5. (a) Using Trapezoidal rule, calculate dx  by 
1 + x' 

0 
dividing the interval [0, 1] in 5 equal 
subintervals. Hence evaluate it. 	 4 

(b) Find dx 	y = xsin + (sin x)x.  
dx 3 

(c) Find the perimeter of the cardioid 
r = a (1 - cos 0). 	 3 

6. (a) If the first three non-zero terms of Maclaurin's 
series for sin x are used to approximate 
sin n/2, show that the error is less than 1/50. 4 

(b) Find the least value of a 2  sec2  x + b2  cosec2  x, 
where a > 0, b > O. 	 4 

(c) Evaluate : 

lira (1 + x)1/x 
x-+ 0 
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7. (a) Verify Rolle's theorem for the function f defined 
by f(x) = x2  — 3x + 2 on the interval [1, 2]. 	3 

(b) Find the value of 'a' for which the function f 
defined by 

(c) 

is continuous 

It 

If un  = i 

0 
that 	un+2 

everywhere. 

s  1 —  cos nx dx, n 	0, then prove 

Hence 	evaluate 

1 — cos x 

un  = 2 un+1 • 
it 

si 1 —  cos  3x 
dx. 

1 — cos x 
0 
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*211* I 
	

10 

(w) ri#1 wrom tgrdw n il,  
it/2 	 a/2 

f Shi n  0 40 = f cosh  0 dO. 

ow) 	2E2 _ 4 4  

x 	+ 	• 
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(ii) itc-qictri *1P4R : 
2x +1 

	 dx f 113 4x — x 2  

4 

(TO flx) = 2(x2 9)  TKT tritgTiliff tb-aq f 
_ 4  

	 9 
I 

4 

4x2  

(a) -d—x- 
	

2  cos t dt = 4x4  cos 4x2 . 

2 

(V) ln(1+x)>x, Vx>0. 

00 

2. (*) zrft y = xx x 	
dy r.a.*tf* 

3 , 

	 clx 

7-dffaff y2  = 4x * x2  = 4y * t9* *T EWITFff 

Tff "ttf* I 	 3 

3. y2  (1 + x2) x2  (1 — x2) w 343 -grtrt ttf- 

	 arslwar 4.b4 	aTrEr4 N-1 1771 r uti 

(41tii t, 	ccrtz vtr ATV I 	 10 

4. y = X3 	i 11 , -I) 7 AT-44 *t 
8 

51quicil WM" *tN7 I 	 2 
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a2 
(x 

 

	

et)* "ff'W y=  0 	„  
x + a" 

f
*21* lm TAR * f4s Trre lur 
*NI '1 I 

(If) 4oictri *INR : 

x2  — x +1 
e 2 ) 312  a + x2)312 

5. (F) aiffKra 	1] 	5 Wt 71.3i14I01 4 *14TrAff 

Tt* 311( *vizi 	 1 	tot 	r 5111+ -V* 
1 1  dx  

Achcii 014‘ 147  5ichi( W 
j 1 + 3E 2  
0 

viictri *OR I 	 4 

	

COO 4  y = xsin x + (sin x)x,*INR I 	3 

(n)wriT r = a (1— cos 0) W.  TATIPT VT-4 	 I 	3 

6. zrft sin x '41 4etrinki auft 	31414.  AIR 40Clt 
tra iit mei)41 sin it/2 f tatt,d4 W4 4 	en 

iran 	itarc iIft Imo Om t-ett I 	4 

(Ti) a2  sec2  x + b2  cosec2  x,t a > 0, b > 0, 
vd1.11:FR 	cAD1‘ 

(TT) itc-o4ictoi *tf* : 

lim (1+ x)lix  

5 

3 
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7. () f(x) = x2  — 3x + 2 TU 	a 1:5-"eq f 
3T- 10.  [1, 2] 	tF 313:14   Q 

QP4R 
	

3 

(W) `a' TT 	Trfq fit' Tff k RI V, 

x < 0 
2- 

x 

flx) = a x = 0 

1 — cos x ; x > 0 
2 tan 2  x 

Trftgrfirff tb-aq f Ii -gift %c31R 	I 	3 

(Tr) IA un  = 

0 
•71 

j 1 - cos  3x 
1 — cos x 

0 

1— cos 	nxdx, n ?_ 0, 	f#4 
1 — cos x 

11/4+2 un = Un-i-l• 
	ucw 

dx riTtri -*7 *tf* I 	4 
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