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ELECTIVE COURSE : MATHEMATICS 

MTE-01 : CALCULUS 

Time : 2 hours 
	 Maximum Marks : 50 
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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 answer, with a short proof 
or a counter-example. 	 10 

(a) The function 

x-1 if —2.x<0 
f(x) = 

x+2 if 

is continuous at every point of [— 2, 11. 

(b) The function f(x) = sin 2nx is periodic with 
period 1. 
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(c) The function f(x) = 2x — 1
, x # 0 is a 

x4  
decreasing function for all x. 

cos x 

(d) sin 2  2t dt = cos x sin 2  (2 cos x). (T. •E 
2 

(e) The curve (x2  — a2) (y2  — b2) + 2xy + 3x + 4y = 7 

has only 2 asymptotes parallel to coordinate 

axes. 

2. (a) Applying Trapezoidal rule, calculate the 
3 

fapproximate value of (x2  + 1) dx taking 

1 
4 equal sub-intervals. 	 3 

(b) Evaluate : 	 3 
n/2 

fdx  
1 + 2 sin x + cos x 

0 

(c) Check whether the rectangle of maximum 

area which can be inscribed in a circle is a 
square. 	 4 
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3. (a) Find the values of a and b so that the function f 
defined by 

f(x) = 

1 – sin 3  x 
if 

if 

if 

x <n/2 

x =n/2 

x >n/2 

3 cost x 

a, 

b (1– sin x) 

(n – 2x)2  

is continuous at x = . 
2 

(b) If y = a cos(ln x) + b sin(ln x), check 

whether 
u2Jn+2 + (2n + 1) x yn+i  + (n2 – 1) yn  = 0 "  

is true or not. Justify. 	 4 

(c) Evaluate : 	 3 

4. (a)  

(b)  

Find 

Find 

parabolas 

If 
f

(c) 

x sin3  x dx 

0 

dx 
— 	if 	= xcos 	+ (cos  x)n. 
dx 

the 	area 	included 	between 	the 

y2  = 4x and x2  = 4y. 

7t/2 

In  = 	cots  x dx, 	then prove that 

4 

3 

7c/4 
(n – 1) (In  + In_ 2) = 1. 
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5. (a) Differentiate sin-1  x with respect to 
cos-1  V(1 - x2). 	 2 

(b) Evaluate : 

	

	 4 

1+x2  

1+7x2 7x2+x4dx 1+  

(c) Find the equation of the tangent and the 

normal to the curve x2  + y2  + 4x + 3y - 25 = 0 

at (- 3, 4). 	 4 

6. Trace the polar curve r2  = a2  cos 20, clearly 
stating all the properties used in tracing. 	10 

7. (a) Verify Rolle's theorem for the function f, 

defined by f(x) = sin x + cos x on [0,
2  . 
	3 

(b) Evaluate : 

	

	 3 

a + x 
dx 

a-x 

(c) Show that 0 = —2n  divides the length 
3 

of the arch of the cycloid x = a (0 - sin 9), 
y = a (1- cos 0), 0 0 5 2n in the ratio 1 : 3. 	4 
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54c3cwui 3414-41 414-171 3441T1 	tWeicll WA 

aR 
	

10 

() 

x. —1 zIR — 2 x < 0 
f(x) = 

x + 2 TA (:)]Ei. 

[— 2, 1] ►  5it44) 	R-s 

(w) th—d-4 f(x) = sin 2itx 3T c4 1 T-'dT 37-441 IFF9.  

1 
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(if) x * 	Trr4 * rrl 	—eq 

f(x) = 
2x2 —1 
	, x 	7W Gm1-111 lbeq "4 I 

x4 

coax 

f(Et) d7.cd 

	

	sin 2  2t dt = cos x sin 2  (2 cos x). 

2 

() 	(x2 _ a2) (y2 _ D  2) + 2xy + 3x + 4y = 7 

i4W-* 3T4-11* 	 4)aci 2 3T-4-dlmfe t I 

2. ()     crK4, 4 WI-4K 
3 

zq-aiarel fall-Aff chk IR (x2  + 1) ca 

1 
TER-*7 IFF tiikcbRiciAi-4R I 

71 / 2 

i 
 dx  

	

it-toctPi trN7 I 	3 1 + 2 sin x + cos x 
0 

(T) 4Ntrr-4L 	 * afq T aTtr*--dgr 

0-14h-1 T 31rzfff, aT1 	I 	 4 
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3. 	a atri b 	Tff *AR 	foR 

(w) 

f (x) = 

1—sine  x  x < rc/ 2 

3 

3 cos2  x 

a, 	zrfk 	x 	2 

b (1 — sin x) if 	x > Ty2 
(rc — 2x)2  

RI 

-Tift 	y 

d th-aq f, x= 2 -2'11  'TK 	t I 

= a cos (ln x) + b sin an x), c 9.  

*tPAR 

x2  Yn+2 	(2n + 1) x yn+i  + (n2  — 1) yn  = 0 

14F4 4 zn -Tei I 	*tr7R 

(7) 3 x sin3  x dx 	icfri tf7R I 

0 

4. 
dx 

Ta. WAR 	y = xCOS X + (cos x)X. 4 

(V1 Y2  = 4x a* x2  = 4y *A'N RRT 

Tff -40-R 

n/2 

(TI) zft In  = f cote  x dx, 	R14 trNR 

7c/4 
(n — 1) (In  + In  _ 2) = 1. 	 3 
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5. M cos-1  1(1- x2) * IT144T sin-1  x 3T-4-*-re6.  
*tr-4R I 	 2 

1 + x2  
1 + 7x2  +x4  

(IT) 	x2  + y2  + 4x + 3y - 25 = 0* 	(- 3, 4) 

lzre 3k 3T 	ciltu Tff *11-  I 	4 

6. r2  = a2  cos 20 ardllguT *A7 I ardtgfuT 4 
TM r1 7 Trti1 	ul TErtz vg env I 	10 

7. () [0, ;] 	f(x) = sin x + cos x T 	fff {T ':IfkiTTR 

Tb-64 f* 1Z-R 	744 1q=k *rr-A-R 

\l
a 	x  dx 	4 ict)-1 tr-4R I 	3 a - x 

2 .44_ 	ic (IT) 	i A= —
3 	

9h,31 x = a (A - sin 0), 

y = a (1 - cos 0), 0 5_ 0 27c * .1t1 

1 : 3* 313ErTff 4 -NITTNa.  chkcift I 	4 
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