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ELECTIVE COURSE : MATHEMATICS 

MTE-01 : CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Q. 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. 

(a) Ix1 is integrable in [ — 2, 2]. 

(b) The curve x3 + y3 = 3axy has no asymptotes 

parallel to the axes. 

(c) The range of the function f, defined by 

f(x) = x2 on R is {1, 4, 9, 16, 25, 	 }. 

r- ex 

(d) cost dti 

	

d
=ex 	cos ex. 

dx LI3  
(e) The function f, defined by f(x) =3x2+ 5x, is 

	

[ 	1 
monotonic in 	

1  
—3, 

3 
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2. 	(a) Find the points of inflection of the curve 	2 
y = 4x3-8x2  + 7, if any. 

(b) If 	y  = e  mtan-1  x , 	check whether 	3 

(1+ x2) yn +1  + (2nx — m)yn  = O. 

(c) Differentiate cos-1  (2t2  —1) with respect to 	2 

sin-1  (,11 — t2 ) . 

(d) Find the following limits : 	 3 

Urn 
x—. x4 +4x3-2 x2 +1 

sin lim in  2x (  
x—>0 4x 

3. 	(a) Find the domain of the function f, defined 	2 
by : 

f (x) = \I( x-2) (x+3) 

(b) verify Rolle's theorem for the function f on 	4 
[ —3, 0], defined by 

x 
f (x) = x(x + 3) e— —2  . 

(c) Find the volume of the solid generated by 
revolving the region bounded by the 
parabolas y = x2  and x= y2  about the x-axis. 

(i) 
2x4-11x+8 
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4. 	(a) Evaluate : 	 4 

dx  
So  1+ 4 sin2X 

(b) Using the trapezoidal rule, evaluate 	3 

8 dx 
j, dividing [4, 8] into four equal 
4 " 

intervals. 

(c) Find all the points of discontinuity of the 
	

3 
function f, defined by : 

{  f (x) 
= 1+ X2  , X <2 

3x — 2 , x 2 

5. 	(a) Show that : 	 5 

dx _ 2n-3 f —  dx  
Jo 

x2  +11n 	2n-2 .10 x2 +11n-1 , 

dx 
and hence evaluate 0 (1+x2 )

3 
• 

(b) Find the length of the curve 2y2  = x3  from 	5 
the vertex (0, 0) to the point (2, 2). 
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6. Trace the curve y2(1  + x2) = x2(1- x2), stating 10 
clearly the properties used for doing so. 

7. (a) Prove that In (1 + x) < x for all x > 0. 	2 

(x2  +1) dx 
(b) Integrate f (2x+1)  (x2_1) 

(c) Check whether the function f, defined by : 

f (x)= cos 2x + tanx, 

is periodic. If so, find its period. If f is not 
periodic, define a functioning, such that 
f — g is periodic. 

(d) Find the equation of the tangent to the curve 
given by : 

2at2 2at3 1 
X - 

3 

2 

3 

1+t2 ; y — 1+t2 	
at t = —

2 • 
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(a) Ixl, (-2, 2] .4 (-14-11chri-ikf ti 

(b) tut) x3 + y3  = 3axy * 340 * wiidt31-4WFR11 

(c) R 1T f(x) =x2  gRi LirkinfErff Lbc-t-r f 

{1, 4, 9, 16, 25, 	 }tI 

(d) d  ex  
dx 

[.1 cost dt]=excos ex . 

(e) f(x) = 3x2  + 5x -gT7T lIftiliftlff -1:F .  f, 

C

- 1 , 131 _4  7_*_f_qlz t1 

10 
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ast) y = 4x3  - 8x2  +7 	ch.) 	 

f4stt, 3,4 q11t1 .417R I 

qk y = e  mtan-1  x 	 3 

(1+x2) yn+i  + (2nx - m)yn  =0 t tr lel 

sin-1  (V1 - t2 	(-IRV cos-1  (2t2 -1) 	2 (c)  

7I 

(d) r-p-ircirtgcrITW 71Id 	: 
	 3 

2 x4-11x+8 

sin 2x (ii) 	Inn 
x-40 4x 

3. 	(a) 	f (x)= j(x-2) (x+3) 	 410-f f WI 	2 

Slit Trr---114 wlf---A-R 

-3, 0] 'TT f (x) = x(x + 3) e  - 2  gitl 4 	oTrflid 	4 

tit-1141 riR 

y=x2 	x=y2  gill 

spfff 	Arid 'Er9Tt-f-ff 3-171-d-ff 

(i) lim 
x-4- x4 +4x3-2 x2 +1 

4 
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Ir2 
dx  

0 1 + 4 sin2 	cv  x 	ticb l  -rffR 	
4 4. 	(a) 

(b) SRi, [4, 8] 	3-1-770)' -4 
	

3 

5. 

(c)  

(a)  

fad 

f (x)  = 

f t Rift 

.kzfiTqR 

8 
dx 

3 

5 

-WE it-qv:hi WW7R I 
4 

1+ x2  , x <2 

3x — 2 , x > 2 gm trri-cfU 4b(11  

*a fclrs  Tu V-r--4R ,T16f wict -le t I 

: 

fc's  dx 	2n-3 f —  dx 
_ J0 (X2+1r 	2n-2 Jo x`+1

)n-1 

dx 

	

c-tt 	 J ( i±x2 )3  WI It(*Mchl Vf7R I 

(b) 	 (0, 0) 	-F-4 (2, 2) 	ash 2y2  = x3  chi 	5 

-4r1 vru 
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6. y2(1 + x2) = x2(1 — x2) TT 31 -iffITT Tr77 I 10 

31-1'(Iffur 	Fa, 	TR qui)* 	Tcrtz 	L I  

7. (a) #1Z .Ttr"- fWTPTlx>OTR-IMn(1+x)<x. 2 

(x2 +1) dx 

(b) 5 (2x+1) (x2 -1) 	(-mt.trci(f ELI 

(c) 11-',47 f f (x)= cos 2x + tan x TZT 

	

RiTrfEfu 4101 f 31rdal t Tfl -la I q 	r< t, 

7TITT 34144T quo Tlf- 7 I qk f 34.1q91 let th 
 

	

	4101 g LIFOTTrtfff 	 f — g 

aTra--d1 

 

t I  

1 	 2at2 	2at3  (d) t = —
2 

11T x 2  ; y — 	2  •RT 	3 
1+t 	l+t 

4Forrrisru am 	Tc10-kt.g1 X11 k1H1a7tur q11 (1.017R I 

3 

2 
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