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December, 2014 

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. 	 5x2=10 

(i) The function f(x) = tan 2x is periodic with 
period It. 

(ii) The function f : R —> R, defined by 
f(x) = 1— I x is differentiable at x = 1. 

_ . 	In t dt 
dx 

2 

 

= xex  — 2e2. 
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(iv) The function f : [3, 4] 	R, f(x) = x2  - x is 

monotonic on its domain. 

(v) Every continuous function is also 
differentiable. 

2. (a) Find the derivative of 'jsin 	w.r.t. x. 	3 

ei

(b) Evaluate : 	 2 

(cot-1  x)4  

1 + x2  

(c) Find the length of the curve given by x = t3, 

y = 2t2  in 0 5_ t 5_ 1. What is the slope of the 

curve at t = 1/2 ? 

3. (a) Estimate the area bounded by x-axis, the 

curve y = 4x - x2, x = 0 and x = 4, using 
trapezoidal rule with 8 subdivisions 
(between x = 0 and x = 4). Find the actual 
value and also the error. 

(b) If In  = 	e' sing  x dx, prove that 

0 

(1 + n2) In = n (n - 1) In - 2 for n ?_. 2. 

dx 
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4. (a) If f(x) = sin-1  x, show that 

(1 - x2) f"(x) - x f'(x) = 0. Hence prove that 
f(n+2)(0) = n2 in)(0).  

(b) State Rolle's theorem and verify it for 

f(x) = x4  - 4x2  + 7 on 1- 2, 2). 	 3 

(c) Check whether the function f defined by 

f(x) = (x - 7) (x3  + 11) 
is odd or not. 	 2 

5. (a) Evaluate : 	 6 

dx 
x3 - x2 - 2x 

4 

2 

(b) Find the equations of the tangent and 
normal to y = x2  - 5x + 6 at x = 2. 	4 

6. Trace the curve y2  = x (x - 2)2, clearly stating its 
properties. 	 10 

(i) 
	

f x - 1 
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7. (a) Find the domain and range of the function f, 

defined by f(x) = 	
1 	. 

1 - sin x 
3 

(b) Is the following function continuous on R ? 	3 

x2 
-4 

 
x<_2 

2 3 

2 - -4 , 	x > 2. 
x 

Justify your answer. 

(c) Find the volume of the solid of revolution 
obtained by revolving the area under the 

3 
curve y = 2 + 3 —x between x = 0 and x = 2 

about the x-axis. Draw a rough sketch. 	4 
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1. PiHrortgri 4 4)14-4 	TiFf ? aTIT4 	 
ft*I-f* I 	 5x2=10 

(i) TFUR" f(x) = tan 2x, aim-4 It c4IZII aTrOf TM" 

1 

(ii) f(x)=1— Ix' TUITiti-TTiirdth-97 f:R 	>R, 

x=1tR3TT*74tzit I 

ex 

i s  in t dt 

2 

= xex — 2e2. 
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2. () Vsin 	x 	3TWF7 

(w)  	: 

(coo x)4  dx  
1+x2 

(7)  4W x = t3, y = 2t2 41 0 t 1 

tiN7 t = 1/2 itt 4W Al WrITM 

(iv) .ch—OR. f : [3, 4] —> R, f(x) = x2 — x 3474 -5Fiff 

70kg t 

(v) 1 tido tn-97 ar4-*--o-41-4 	cll 

Alf4R I 3 

2 

5 

Id 

EfT 

.1:114 7Ta. 

.)411 ? 

3. (•) .4" y = 4x — x2, x-3IV x = 0 at x = 4 14 rEft 

Oq * 8 TT-10M' (x = 0 3.11T x = 4 * t9') 

ant kiiiiesfi-  rievi Tu 0-1T-ff al-r-*-P-o-a- Af-A-R 1 

..T:m w alt.cifdal -grF 4:1.4-R 3 5P. 1ft 

Tff Atr--4 1 	 5 

f(TsT) eiR In = 	Cx  sing x dx, -a #1-4 4tP4R % 

0 

(1+n2)In =n(n-1)In _ 2;n_2*  ceR I 	5 
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4. () zrR fix) =sin'al -*-4R 

(1 - x2) f"(x) - x f'(x) = 0. 	Aft fkq*INR 
%In+2)(0) = n2 f(n)(0). 	 5 

fir 31.44 t 	 3k [- 2, 2] 7 

f(x) = x4  - 4x2  + 7 *R.-N Nt,4 tr 	.*rNR1 	3 

	

(n) 	trNR 1 fix) = 	- 7) (x3  + 11) -gRT 

trittfifild o ff4E1111 zfT R-gi I 	 2 

5. () 	*rr-4R : 	 6 

x3 - x2 - 2x 

x -1 	
dx 

x In x dx 

2 

y = x2  - 5x + 6 4t x = 2 7 1-4 113ft att 

tv-ncbtul Wrff i* I 	 4 

6. -qT y2  = x (x - 2)2 	 TIVI;11 

cwt WA I 
	

10 

(1) 1 
4 
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7. 	 1 f(x) = 	 "gTKT 	d TFFR.  f ' "SIM 
1 — sin x 

	 (tiuu) vo WA 

NO WIT PA-4.44m WRR R (100 ? 

3 

f(x) = 
x<_2 

x > 2. 

37:14 \irk ITT chitui tft7 I 

,3 
(7) 	y = 2+ — ''x=03.11Tx=2* -4"t9.  

3 

x-3Te *  	SM:r dlti 'Wr 3Trziffq vci 

*tr.-4R w wr 412 lit TR (17) 

3 
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