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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

December, 2011 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 : CALCULUS 

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

Note : Question no. 1 is compulsory. Do any four questions 
from question no. 2 to 7. No calculators are allowed. 

1. 	Which of the following statements are true or 10 
false ? Justify your answer. 

(a) 

(b) 

(c) 

(d) 

(e) 

The 
f (x) 

The 
x3  + 

d 
dx 

If a is 
f such 
maxima 

If a function 
continuous, 

range of the 
= [x], xE1 -1, 11 

f defined 
then f 

only 	asymptote 
y3  = 3axy is x + 

sin x 
cos t2 dt 

_ 2 x 

a point in the 
that f r(a) 
at x = a. 

function f, given by 
, is 	-.1, 0, 1). 

on R is such that If I is 
is also continuous on R. 

to 	the 	curve 
y+ a = 0. 

= cos(sin2x) 	2cos4x2 . 

domain of the function 
= 0, then f has a local 
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2. 	(a) If y= sin -1  x, prove that (1- x2)y2 - xy =0 	4 

Hence prove that yn  + 2 (0) =n 2yn (0). 

X2  -  4  (b) Iff (x) = 	, find L = il i_4m2 f(x). Also find 	4 x - 2 
8>0 for 1, = 0.05 and x 0  = 2, such that 
0<x - .1-0 <8 

(c) Check whether or not the function f, defined 	2 
by f (x) = 2x 3  - 3x2  + 12x - 7, is strictly 
increasing over R. 

	

3. 	(a) A function f is defined on R by : 	 3 

{ f(x)= a 2  x  
3a x - 4 

if X 5 2 
if x >2 

Determine the value(s) of a so thatf becomes 
continuous on R. 

(b) An object starting from rest moves along a 	3 
straight path. Its velocity v(t) (in m/sec) at 
time t, as recorded at each second for six 
seconds, is given in the table below : 

t (sec) 1 2 3 4 5 

v (t) (m/sec) 3 4 6 5 5 3 

Find the approximate distance travelled by 
the object, using the Trapezoidal rule, in the 
first five seconds. 
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dx  
(c) 	Evaluate f + 2 sin A-  + cosx 4 

1172 

	

4. 	(a) 	If I n = 	x sinnx rlx, (n-1), prove that 	6 

n 1  T 	1 
± 

Hence evaluate 13 . 

(b) Differentiate sin -1 x with respect to 

cos-1 V 1 _ x2  for X E 1 	1[. 

(c) Give an example, with justification of a 
function which is one-one but not onto. 

	

5. 	Trace the curve y(a2  + x2) = a 2x Clearly stating 
all the properties used in the process. 

	

6. 	(a) A manufacturer can sell x items per day at 	3 
a price of p rupees each, where 

p = 125 - 3 5 x. The cost of production for 

x items is given by 500 + 13x + 0.2x2. Find 
how many items she should produce to have 
maximum profit, assuming that all the items 
produced are sold. 

2 

2 

10 
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(b) Find the volume of the solid generated by 	5 
the revolution of the curve (a — x)y 2  = a2x, 
about its asymptote. 

(c) Find an approximate value of In (0.9), upto 	2 
3 decimal places, using MacLaurin's 
expansion. 

7. 	(a) Find all the maxima and minima of the 	5 
function f given by 

f (x) = [2(t — 1) (t – 2)3  + 3 (t — ) 2  (t — 2)2 7 dt 

(b) Find the length of an arc of the curve given 

	

by x = a(0 — sin0), y = a(1— cosh), and obtain 	5 
2-rr 

the ratio in which 0 = —
3 divides it. 
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TIF 	#. 1 Wrq'T vttot 	 t I 3I77.  #. 2 	7 # 	WTT 

TRe drH Or 	/ / 47(117('?e11 oh/ TROT WT4 	J.TY4TM. 

 Te7t/ 

if 	Oi-A •zti 
W—A-R I 
[x], xE] —1, 

—1, 0, 1} ti 

10 1. 	F-14-tkifigo 
lifE 

f(x)= 

TP:f 	 ? aTcA 
d7R .  
(a) 

(b) 

(c) 

(d) 

(e) 

1[ 	gitt 	th-ffi f 
+i 

R 	11ftillft17 tho-i 
?ffRTft

x3  + y3  = 3axy 
ti 

sid 	 n x 
f 	cos t2 dt 

_ 2x 

x+y+a=0 

f 	"NT* c•-m, 
7tdff trIT I tictd t, 

a9b 

dx 

tow( 	-) 3 -9'T 

= cos(sin 2x) — 2cos4x2 . 

T1 

qic a Lho-ff*Triff 14 	f7Trk 
f'(a)= 0, 7qf1 x = a TR 1,,ict) TeTT9174 3F- 13 
tl 
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2. (a) q 	 y = sin -1  x, T4 #1Z Wr77 	 4 

(1— x2)y2 —xy i  =0 

'f77 	Yn +2(°)=n2Y„(0). 
x 2 _ 4  

(b) f(x) 
= x— 2

OciL = 11,1T2 f(x) 7110 	I 	4 

I= 0.05 AT x0  = 2 	- "TrT 6>0 	71Id 
f7TR4 fa.) 0<x—xo <8 	f (x) — L 

tr 
(c) ,17,4 	14) 	 2 

f(x)=2x3  — 3x2  +12x — 7 gRI LIFO-if-GM 4 	11 f 
R 'TT flint aq1:119.  t 

3. 	(a) 	41(1-1f, 	 3 

f(x) = 
{a2 x 	

x 
<22 

3ax — 4 zft x >2  

gill R 1:1T ro-llt7 tI a * --1 (*) 1717 fiNif-{7 
-NTR4 f, R 	-4ff Trk 

(b) 	1, 	f4 31T43 	3Tt   T11"-1 72T 	3 

TIT2T--{72T Tftl:Tr7 >71 	n1 t ITffk 	A*7-.- -ER 
f{TTt.  f-*--zrr 4 1q1 	t 14=17{ ITT v(t) (*./14. 14) 

fTzfr 41 ,41 t : 

1 2 3 4 5 6 t () 

3 4 6 5 5 3 v (t) (r./7) 

	fizrri 	LIT-q T 	gi(i 
vrd 
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(c) 	(-1+-1k11tgd T trilch-f °" -/f77 : 	 4 

7172 	dx  
f  0 1 + 2 sinx + cosx 

	

4. 	(a) qk in  = x sinnx dx, (n > 1), T4 f7T-4 cbttz17,1 	6 

0 

In 	
1 7TI TTT LI  'TT 

n 	n2 - 	1  In 2 4-  

1rmc11-1 WA7 I 

(b) x E - 1, 1. [ 	P'R COS - 1  1/1 - X2 t -Pit 	2  

sin -1 x .A*34W1-07 '11AqI 

(c) 410-1 WI- 	-Fto dclkuf 	\311 "A' 	2 

	

5. 	19h y(a2  + x2) = a2x .W1 3Tt-Utri WqV t:TT Wt.-4 	10 

fT7 1-7 Trit 79-14T 7:Era auk 

	

6. 	(a) -crW f914i-dT 1717Ti p t 	'ATi  TIT x 	3 

k-moi t, •TI4 p= 125 — —5  x t 
3 

oxGR134 	3c-41q -f 	7friff 500 + 13x + 0.2x2  

-r“I zit 1-11•1c11( i TT 	9f X1 	`mI W1 

z.14 f- 1:ri-d-r -0 31fer*---d-8 7FIT 3171 en ta  
-ciir6 
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(b) ash (a — x)y2  a2x aA.  31td7:7411 	MIh 	5 
"a174 

 
3 -Fr 79-r-ft tr 3Trzff9. 	 

(c) choTri-t TR:117 	i i In (0.9) 	179. 	2 

,.,1 41c1ciT2IT9 doh 7111Af77 I 

x 
7.  (a) 	f(x) = f [2(t — 1) (t — 2) 3  + 3 (t — 1) 2  (t — 2)2 1cit 5  

1 

gRI 	 TR 4,0-1 ft 74* 3 	AT f-'9-r- rg 711c1 
f-A7 

(b) x = a(0 — sine), y = a(1 — cose) gm 	 77 con 	5 
2414 m1 .71 T11 qed Wi77 37 ar 3-TTcriff NR1 

Wq7 fi::114 = —2; 74 fawf--- -t-Tm t 

MTE-1 	 8 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

