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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
1:36C2 42 	December, 2017 

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 or 
false ? Justify your answers. 	 5x2=10 

(i) If f and g are functions on R, defined by 
f(x) = 2x - 5 and g(x) = 31 x - 21, then 
(gof) (3) = - 3. 

(ii) A monotonic function must be continuous. 

(iii) The function f, given by f(x) = cos x, has a 
minima at two points in [0, 2E[ 

(iv) The curve given b y y = 1 3 (x3  - 3x2  + 6x + 7) 

has a point of inflection. 

in x 
(v) 

d [ t e2t+3  dt = x e3  - e7 . 
dx 2 
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2. (a) Given a function f, defined on R by 
‘.2 

f(x) =  : 
x` + 4 , 

1 = 1 and E = 0.1, find k > 0 

such that x > k = if(x) - 11 < e. 

(b) Evaluate : 

dx  
(x - 2)2  (x2  + 9) 

(c) Differentiate sin -1(1 --1-3c2  ) with respect to 

cos-1  (2x2  - 1). 

3. Trace the curve y2  (x + 1) = x2  (2 - x), clearly 

stating all the properties used in the process. 	10 

4. (a) Find the intervals of R, where the function f, 
defined by f(x) = 2x3  - 24x + 15, is increasing 

or decreasing. 3 

3 

5 

2. 

(b) By dividing the interval [1, 5] into four 

equal parts, find the approximate value of 
5 dx , using the Simpson's rule. 	3 
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(c) Let f and h be functions, defined on R by 
f(x) = x3  — 3x2  — 4x + 12 and 

{f(x) for x = 3, 
h(x) . x - 3 

k 	for x = 3. 

(i) Find all the roots of f(x) = 0. 

(ii) Find the value of k that makes h 
continuous at x = 3. 

(iii) Using the value of k found in 
(ii) above, determine if h is an even 
function or not. 	 4 

5. (a) Find the area of a loop of the curve, 
r = 3 sin 3A. 	 4 

(b) By considering the function f given by 
f(x) (x - 2) in x in [1, 2], show that the 
equation x in x = 2 - x is satisfied by at least 
one value of x lying in the interval 
)1, 2[ . 	 3 

(c) Evaluate : 	 3 

j. 
 7c/4 

in (1 + tan9) d9 

. (a) If y = eme°C1  , find an equation relating the 
derivatives Yn + yn and yn -1 of y. 	4 
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(b) Find the maximum possible domain, and the 

corresponding range of the function f given by 

f(x) 	1  
1 + cos x 
	 3 

(c) Find the volume of the solid generated by the 

revolution of the curve, (1 - x) y 2  = x, about its 

asymptote. 	 3 

7. (a) Obtain a reduction formula for 
inI2 

In  = 	e-x  cosh  x dx . 

0 

Hence find the value of 1 4. 	 6 

(b) Find the approximate value of (0.99) 7/2  by 

taking the first three terms of Maclaurin's 

series for (1 - x) 712 . 4 
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1. 	4 4 *-14-4 waR eRr zfr arem ? 37[4 
dr0 	ANg I 	 5x2=10 

f3 k g, RIR f(x) = 2x — 5 A 
g(x) = 3 I x — 2 I 4RT tribTOM th—M4 t, 
(gof) (3) = — 3 t I 

"RW T+tEZ tr tido 	 Trog I 

(iii) ax) = cos x TKT 41k 	i I ci 1:FM f' [0, 27c] 4 t 
flat f4Ptz RR t 

(iv) i y= (r•Q  
— 3x- + 6x + 7) W. 	.4 cI1 

(v) [f2 

ln x 
t e2t+3  dt = x e3  - e7 . 
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v2 
2. () R 	f(x) =  	 tb-K4 f 

x` + 4 

Rqi 771.1 	/ = 1 altt = 0.1 t, k > 0 TTic 

*C77 ,46114.)x>k 	If(x)-/I < e. 	 3 

41\c-elictri *ri* : 	 5 

f 	dx  (x 2)2 (x2  + 9) 

(TT) sin -1 ( 1-F-7c2 ) 	cos-1  (2x2  - 1) 	V11)AT 

afde07 trf4R I 	 2 

3. 4W 34111314 *t Asii 31z4TT 	7 Rift TiftTiff 

TEIEZ -11A 7 AT y2  (x A- 1) = x2  (2 - x)W alkfut 

At* I 	 10 

4. () 	akM Tff *tN7, 	 

f(x) = 2x3  - 24x + 15 TKT trittlAff 1:5- Tr q f 

.44411R TIt 51wifr1 * I 
	

3 

atduF [1, 5] •4- -AR sitigt 	folftff ent 
5 

itTizErq f4i441 -ou 	u2L 	-grrq 
x

2 	
+ 3 

ArN7 I 	 3 
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(7T) 1:1R #07 R 	A 	ii1 i tb-04 f 3 i h 

 	: 

f(x) = x3  — 3x — 4x + 123k 

	

f(x) 	x 3 * 	 
h(x) = x — 3 

k x = 3 * f'07 I 

(i) f(x)=0*c -rd trNg 
k Tif TR TM tli* 	h, x = 3 11( 

liffff @ill 

d44ctri (104 3TfRf k* 	t 314171" cht 

AIN7 h 	f lb-MI za Rti I 4 

5. (' ) W r = 3 sin 30 * 	tfIRT T OVFM* -4Tff 

SRI 

NO f(x) = (x — 2) In x17T [1, 2] 1R 	th-Fq f 

1:ITT+7 7M T41147 -I* tofichtul x in x= 2— x, 

atd(Fe ]1, 2[ 4 *4 arR x* 	 TR 

f07 	t 

(TI) 	iii 4:11'4R : 	 3 

scht 
In (1 + tan()) de 

6. () zik y = enie°t-1  x 	 3T-4 	Yn + 

3ri 	yn 1 	warm *A1140 	am' 

ti awl 	 1rd. '0* I 	 4 
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ftx) = 	1  	Tk'T 1:ifklAff iF-K4 f*T 3TRWR 
l+cosx 

14114 -sriff 3 oqivit 	TffttrA7 I 	3 

(TI) 4W (1 x) y2  = x * 3Trit 344-dixmfi * TAFAT 

	 Aqd 	arzrn Trff*AR I 	3 

7. () In  = f e-x cosnx dx 	1-1e11 I  311tki 

0 

*Au IR 7-+-r1 I4  TT za-4 Ti40'4g I 	6 

NO (1 - x)7/2  	auft * -744 41q tr.-41 -0 
.).:hk (0-99)7/2 W elffiZ TER Wa .  Alf* I 	4 
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