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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 questions no. 2 to 7. Use of 
calculators is not allowed. 

1. Which of the following statements are True and 
which are False ? Justify your answers. 	5x2=10 

1 + e' 

is an even function. 

(b) The tangent to the curve, x 3  + 6y2  + 5x = 0, 
at (— 1, 1) is perpendicular to the y-axis. 

 

(r tan242)dt 

 

(c) 
dx 

tan  x 	,forx 
-1) 

   

(a) The function f, defined on R by 

flx) = In 
1 — e'  
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a 2x, 	if. x > 1 

Sax - 4, if x 1. 

3 

3 

(d) The graph of the function, y=x + Ix VXE Q, 
is strictly increasing. 

(e) Every integrable function is differentiable. 

2. (a) Evaluate 

pl + clx 

•12 x2  - 2 

into 5 equal intervals. 

(c) Find the derivative of 

(sin x)cos x + (cosec x)cot  

with respect to x. 

3. (a) Let a function f be defined as 

Determine the value(s) of a, if any, for which f 

is continuous over R. 

(b) Evaluate 

x - 2 
	 dx . 
x2  - 6x + 10 

(b) Using the Trapezoidal rule, evaluate 
12 

dx 
	, dividing the interval [2, 12] 
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(c) If y = 	x)2, check whether or not the 
following is true : 

(1 - x2) Yn+2 2nx Yn+1 n2Yn = 

4. (a) Determine the points of inflection of the 

curve, y = x4  - 4x3  - 18x2  + 1, if any. 

(b) Show that 

ln x dx 	
a 

= 1 -
2

In ab In &al X fa 
(c) Find the surface area of the solid formed by 

the rotation of an arc of the cycloid 

x = a (0 + sin 0), y = a (1 + cos 0) 

about the axis of x. 	 4 

5. (a) Find the maximum possible domain and 
corresponding range, of the function f 

defined by f(x) = 
111 - x2 

 
(x - 2) 

(b) Find the angle of intersection between the 

curves x2  + 2xy - y2  + 2ax = 0 and 

3y3  - 2a2x - 4a2y + a3  = 0 at the point 

(a, - a). 

(c) Find the length of the curve, 2y 2  = x3  from 

the vertex (0, 0) to the point (4, 4 	) . 	 4 
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6. (a) Check whether the function f, defined on R by 

f(x) = cosec 2x + cot x, 

is periodic or not. If so, find its period. If it is 
not periodic, check whether it is even. 	2 

(b) Using Lagrange's mean value theorem, prove 
that 

x 
< tan-1  x < x, (x > 0). 	 4 

1 + x 2  

(c) Find all the maxima and minima of the 
function f given by 	 4 

f(x) = f [3 (t - 2) (t - 3) 3  + 2 (t - 2)2  (t - 3)2] dt. 
2 

7. (a) If 

fIn  = cosecn  x dx, n > 1, 

then show that 

(n - 1) In  = - cot x cosec" x - (n - 2) In_2 • 

Hence obtain cosec 4  x dx . 5 

(b) Find all the asymptotes of the curve, 
x3  + y3  = 3axy, where a > 0. 

(c) Does N satisfy the Archimedean property ? 
Justify your answer. 
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1. P-iReago 4 4 0q4 crpi RR/ 	Aq4 
argi? 3Tcr4 	AfiN7 I 	 5x2=10 

R tr( f(x) = in 1- 
1 + e' 

.7W TRI tb-Fq I 

ART tritiTTfiffftMq f 

 

x3  + 6y2  + 5x = 0 	(- 1, 1) 1R tA-R -113T 

y-31AT tri 	t I 

X E J1, c*E* 	 

[f/TE 
tan2 (t2 

) dt 
1
- 

tan2 x 
dx 	 -1) 

(TO 
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347{M [2, 12] W 5 cRizik 3c T91 fdiTTNff 

chk), t-1 1-1cien -1 0-1 1-1 	Nlei 1 1 ctA , 
12 dx J.2 x2 _ 2 

*1-f4R I 	 3 

	dx 	Venctri ttr-  I 	3 
x2 — 6x +10 

N) 1 x — 2 

(V) .ch-F4y=x+ Ix' VxeQW cstglf\"cli Plkclk 

t 

(3)   4)0-1 3T-4 -41.4 6111 t 

2. () 1)11 + 	dx 	Vefichi *1177 I 	 3 

(TT) (sin x)c" + (cosec x)"tx 	x  i 14i 

	

ra- *11-A-RI 	 4 

3. 	IfF #tr7R 1:5-07 f 	i`tsi a ART tfikilTRal : 

	

a2x, 	eirq x > 1 
f(x) = 

{Sax — 4, eiR x 51. 

a* 4 -RR, eirq Tff *PAR f R1L R ift 

TR—M9.  f 	I 	 3 
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(T) zrft y  = (sin-1  x)2, c 	-R 	PHRIRgo 

Tfmtzr[R-ef: 	 4 

(1 — x2) Yn+2 2nx Yn+1 n2Yn = 0 

4. ()y = x4  - 4x3  - 18x2  + 1* * xfit-44R 

qrq 	Tff *C-A-R 

(ii) T46-47 "f* 
f: In x -1 in ab in (:--a). 

2 
3 

(TI) lst)41 x = a (0 + sin 0), y = a (1 + cos 0)* Cr .- 

 x-31AT 1:1*-T 	 4 APi 

Wm- 	Tff *VA I 	 4 

111 — X 2  
5. f3E) = 	 TKTfd IFFq f 

(x - 2) 

alfir*--dq 4.4-4 31:1ff 	dcdtilt 4 1 mk Tff 

3 

(T) ciShi X2  2xy - y2  + 2ax = 0 ailK 

3y3  - 2a2x - 4a2y + a3  = 0 	(a, - a) 1:R 

-r-d*rr-- I 	 3 

(TI) qw 2y2  = x3  A). 	(0, 0) 4 -Ns (4, 4 ) 'ffW 

*r 	Tff *C-A-RI 	 4 
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6. 	7'N *ff77 WER f(x) = cosec 2x + cot x gRi 

triklesfff Th-F.4 f 31T-4-di t zit -le I -zrR t, 
4.1ct)i vd*'rf-A7 I qrq 	31T-4-41Rt *, 

zr TP:ft  	I 
	

2 

	

(IN) omiqi   WI 5141 ebk4► , Riog 

	2  < tan-1  x < x, (x > 0). 

(7T) f(x) = x  [3 (t - 2) (t - 3) 3  + 2 (t - 2)2  (t - 3)2] dt 
2 

gRI tirk c fTrift -31='*IR5 a 

A'rr--4R 4 

is  In  = cosecn  x dx, n > 

7* % 

(n - 1) In  = - cot x cosecn-2  x - (n - 2) In-2• 

Mchlt, f cosec4  x dx 31-Rr AI-PA-R I 	5 

(W) 	x3  + y3  = 3axy, \lie a > 0, 41' 
31-4-dP:TDM Tff trr-A-R I 	 3 

(7) VziT N 314-tt TIT kiTe. crAii ? 3174 drR 

2 

x 

1 + x 
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