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(BDP) 
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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. Which of the following statements are true ? 
Justify your answer. 	 2x5=10 

(i)  

(ii)  

Ix-2I <3<=>-1<x<5. 

sin (t2) dt = — sin x2. 
dx 

(iii)  If f is continuous on [— 7E, in then 
It 

f

f(x) dx = O. 

-It 

(iv) The function f defined by 

f(x)=x3 -3x2 +6x+5,VxE R 

is an increasing function. 
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(v) Rolle's theorem is applicable for the function 

f(x) = 1 + 1 on [- 1, 1]. 
x2  

2. (a) If y = em tan  -1 x, check whether the equation 

(1 + x2) -yn+1 + (2nx - m) yn  + n (n + 1) yn  _ 2  = 0 

is true or not. Justify your answer. 	 4 

(b) Is the function f : R —> R defined by 

f(x) = 

1 + 2x 

5x - 1 

4x2  

if 

if 

if 

x<_0 

0 < x 

x > 1 

1 

continuous on R ? Justify your answer. 	4 

(c) Is the curve r = 2 sin 30 symmetric about the 
line 0 = 7t/2 ? Justify your answer. 	 2 

3. (a) Obtain Maclaurin's series for y = sin 2x, 
upto first three terms. 	 3 

7c/2 

(b) If In  = 	xn sin x dx, n ?. 1, show that 

0 

TC 
In+1 — (n. + 	=-n(n+1)In - 1. 

2 

Also deduce the value of 14' 
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(c) Differentiate sin -1  w.r.t. x, 

when x E ] —1, 1 [ . 	 2 

4. Trace the following curve 

x = a (t - sin t), y = a (1 - cos t) 

where a > 0 and t varies from 0 to 27t; clearly 
stating all the properties used in the process. 	10 

5. (a) Evaluate : 

dx  

j (x2  —1) 31fr-1- 

(b) Find the maximum and minimum values, if 
any, for the function 

f(x) = x4  - 14x2  + 24x + 6. 

(c) Find the domain of f(x) = 	x  
x - 3 

6. (a) Evaluate : 

lira Px2  + x + 2 - Vx2  - 3x - 5] 
x- 00  

v2 
(b) Prove that cos x 1- 2 V x e R. 

(c) Find the area of the loop of the curve, 

x (x2  + y2) = a (x2  - y2). 	 5 

4 

2 

3 
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7. (a) Evaluate : 
n/2 	

vcosnx dx 

	 3 

Vcosn  x + Vsinn  x 
0 

(b) Calculate the approximate value of 

	 using Simpson's rule. 
x + 1 

0 

3 

(c) Find the points of inflection of the curve, 
y = x ex, x E R, if any. What is its radius of 
curvature at x = 2 ? 4 
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Rrr it . -o 

36)*--d37 31W : 50 
(mac *7 70%) 

*F: 5R7W1*-1-4TWF6413R7?1.2 4 7 4.4*--e 
Wrf WRY Yff e0q / 4rt,pdej *7 -ved‘i *74 

ariqft 	I 

1. PH ciRsid A Aq-4 wirq Trm ? aTcr4 	 
ft*tl'4R 

(i) Ix-2I <3<=>-1<x<5. 

0 

(ii) sin (t2) dt = — sin x2. 

2x5=10 

zdt 	it, it] 	 f 	t, cr 

fKx) dx = O. 

-1 

(iv) f(x) = x3  — 3x2  + 6x + 5, V xE R .gTU tribTilifff 

67 f 	 cam' I 
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(v) [— 1, 1] TR taillfifff th—MR.  f(x) =1 + 

	TT 3f 	NA, Tr ti.hol t 

2. () zit y = eintarC1X, 	
CDII‘11 ler, *144:Mu! 

(1 + x2) yrol.  + (2nx — m) yn  + n (n + 1) yn  _ 2  = 0 

Ti f Zir Te 3Tcr4 ZffT cnktri tf* I 	4 

1 + 2x 	74R 	x < 0 

f(x) = •5x — 1 	zER 

4x2 	 x >1 

ARTd 1F-eq f R —> R. VzIT IttrK (1c1t1 
? aTcr4 zff 	ctaul*P-A7I 	 4 

(IT) TEiT 	r = 2 sin 30, -kw 0 = it/2 	14*T 
? 3Ttr4 39 	tfA7I 	2 

3. () y = sin 2x *E 	cm1R-i 1:1ft .51217 Alq tr4-1 
"Wff WA I 
	

3 

n/2 

4 In = f xn  sin x dx, n>_1,c~li  

0 
n 

In+1 (n  + 1) 	=—n(n+1)In_i. 

r 3r*-R I4  T Trrq f4-*-rro7 I 
	

5 
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(Tr) sin-1  (V1 — x2  ) 	x 	Trf144i 3T-de-MU 

Ai* •7161141 x E ] —1, 1 [ . 	 2 

4. PHICIRgi 	3.1#4314 AfA : 

x = a (t — sin t), 
y=a(1—cost)'46 a>0* 

t WiTfq 0 27E .aW %Krim I 3111iful -K4" -PM 
14TrF 14,) 	Trift Trurff 	Aviq 	i 	10 

dx 	ttN7 I 	4 5. () 
f (x2  — 1) .,/x +1 

(11) th-FR-  f(x) = x4  — 14x2  + 24x + 6 3=g at 
iWPfUlTfq (zrft t) 	*ri* I 

(Tr) f(x) = 	x 	3riff Tic W4R 
x  3 

6. () lim C 
 

x2 + x + 2 — jx2 — x — 5 

+1,ictpi *ri* I 	 2 

(TO fkq *1-N7 -% 

x V 
2 

2 
cosx1— 	xER. 	 3 

(TO i x (x2  + y2) = a (x2  — y2) TTRT 	0-4EFF 

	

TicI 	 5 

4 

2 
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n/2 

7. () 

0 

    

Vcosn x dx  

Vcosn x + Vsinn x 

ai(m) RTP4T4' n4+-1 	W-I 11 tbk 

0 
TfiWZ RR oli WA7 1 

(TT) i y= x ex, x E R 	-AmikeicTi f* 1 

(7A t) Tic AI* I Iticn x = VIT asnciI flwfT 

Tf ? 	 4 

dx  cif 
x +1 

3 
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