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Note : Question no. 1 is compulsory. Solve any four from the 
remaining questions. 

1. 	Which of the following statements are true ? 10 
Justify your answers. 

(i) 
	

The function f given by f (x)-=x[x], is not 
differentiable at x=0, where [x] denotes the 
greatest integer X. 

3 
'sin t2dt= —cos-- 

3 
 +C. 

(iii) If C is a point in the domain of a function f 
such that f ' (C)= 0, then f has a maximum 
at C. 

(iv) logc(a+b) = loge + logcb, (a, b, c > 0). 

2 
(v) = 3- is the only asymptote of the curve 

2x2 
— 5x+ 8  

5x2  + 3x-2 • 
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2. 	(a) Given a function f defined by 	 4 

f (x)=V x2+1, 1=1, x0= 0 and E = 0.1, find 

8 > 0 such that 0 < — xol < 6 = f (x) —II< E. 

(b) Investigate, for maxima and minima the 	6 
function f, given by 

f (x) = f 1t [2(t-1)(t-2)3  +3(t —n2  (t-2)2  dt 

	

3. 	Trace the curve y(a2  + x2) = a2x, a>0. Clearly state 10 
all the properties used for tracing it. 

	

4. 	(a) 	If y=  COS X , find  (1— x2) yn 2  — (2n +1) 	4 
xyn +1  —m2yn. 

(b) Examine whether the functions f, given by 	4 

2x] 
f (x)  3x—

[
{x]  , x # 0, is 

1 
x = — —

2 
and x =1. 

continuous at 

(c) prove that 	2 exE R. 	 2 

5. 	(a) Obtain a reduction formula for 	 6 

I
.
=

o 
xnsinx dx, n >1. 

3  2 Hence prove that 13 = —4  -rr — 6. 

(b) Find the volume of the solid generated by a 	4 
revolution of the cycloid x =a(t+sint), 
y = a(1— cost) about the x-axis. 
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6. 	(a) An object starting from rest, moves along a 	3 
straight line. Its velocity v(t) (in mt/sec) at 
time t, as recorded in seconds for six seconds 
is given in the table below : 

t 1 2 3 4 5 6 
v(t) 3 4 6 5 5 3 

Approximate the distance travelled by the object 
in 4 seconds using the trapezoidal rule. 

(b) Differentiate sin-1 r  2 tar  jwith respect to 	2 
l+tan2x 

x/2.  

dx  
(c) Evaluate : J (x+ 1) x2-1 

(d) Find /ini [ \i2x2 — 3x+ 5 —V2x2 — 5x+ 5 ,if it 
x0.0 

exists. 

7. 	(a) Roughly sketch the region enclosed by the 
curves y = sinx, y = cosx and the x-axis 

between x=0 and x= —
2

. Also find the 

area of this region. 
(b) Find the domain of the function f, defined 

1 
by f (x) = V(x+ 2)(7 —x) • 

(c) The cost of fuel in running an engine is 
proportional to the square of the speed in 
km/h and is Rs. 64 per hour when the speed 
is 16 km/h. Other costs amount to Rs. 100 
per hour. Find the speed, which would 
minimize the cost. 

3 

2 

4 

2 

4 
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I 

1. 	 -44 	qrff-zt T. 21-7 -TTr t'? ap-1-1 	10 

crRur 

(i) f(x)=x[x]RT 1-{-ft VTfisi-ffT7N f x=(1 77 

cicil 	t 	 [x], 3-T1—N1-M 44 1:Mit x 

(ii) t- 
f sin t2dt= —cos —+C. 

3 

(iii) 74-fq Lhei-1 f 	3-t-ff   f4-S C 74 N-/--7 fcF 

f ' (C) = 0, -T-4C 	 111 

(iv) lOgc(a+b) = logca + logcb, (a, b, c > 0). 

	

2 2  — 5x+ 8  	 2 
(v) y= 

5x 
2 
 + 3x— 2 

eh f, I-111 3T-4-d-P4W1 y— 
5 

MTE-01 	 4 



2. (a) 	f(x) = -\[x 2  +1 g1714f 	041-NM 410-1 f, 1=1, 	4 

xo = 0 3tR E=0.1 f 4 1'4 t 1 b> 0 t 	 

f-qat 	 
0 < !x — xo! < 6 	f (x) —1 < E. 

( b) 
	f (x)=J7[2(t--1)(t-2)3+3(t-1)2 (t-2)21it 	6 

.g.R1 11-ft1TiliSM 	f 

fail 	‘311-4 	I 

3.  y(a2  + x2) = a2x, a>0 chi 3-1tITTI 	I 	6-1 1 0 
cb) Ticrlz 	 ,3Trci4 s3T-Itutri 

4.  

--c -T4 

(a)  

-5rzn-rr f*T-zi-r 

cos 	I x 4 y=etrn 

c1,54 (1 — x2)yn 	2  — (2n +1)xyn +1  — m2yn  

(b)  4 

2 
f 
(x) 	2[x] 
 , X 	U, - 171 	0411-9-d 410 1 

1 	 

	

x= 24R 	1 tiT Tf-0 7ff 

(c) fTZ 	rch : 	e 	2 v t R. 

D. 	(a) 	xnsinx dx, rt >1. -t fF-R 

I-Jrcd 	I -0 	fTIZ 

3 
3  4 
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(b) -9-51x=a(t+sint), y ---- a (1 - cost) t" 	 4 

'EFfff 74 ,31Pici "EFTO -wr 3Trzr-d9.  

6. 	(a) 	fd771 	 -q-Fq 1c11 Thl-ft --Cd1 4 	3 
	 I 	t R1T 	7c)4-- , 6 Att 
cfq 	T-ft 1141 +Ird v(t) (#1. / 	4)frr -ffrro-h-  4t 

t 1 2 3 4 5 6 
v(t) 3 4 6 5 5 3 

7. 

(b)  

(c)  

(d)  

(a) 

Trt q\1 

f 	it 

3-1-4- f7 2  

3 

2 

4 

1--T 	4 -4kt 	gRi d 	cril 

rc,N .H4-1c-1.11  
)1.1,1 rq1f~~ I 

TIT4acT 	-1 	2 tarty sin 2 	 1+tan2x 
( 	) 

-wT F77 

dx
/ 
 

j  (x+ 1 ) 	2  - 	 I  

zit /im [vi2x2 -3x+5 - V2x2 -5x+51 
x-)00 

fERT x = 0 

chi 3111 	t, 	T‘;1 	IdTW-47 

y = sinx, y = cosx 3l x-31V 

x= 2 .t 	Oq-  412. ck altUrf 

9.ft 7t1ct1-f-A7 
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1  
(b) f (x) = j(x+2)(7—x) gRi tirotrfErff tro-r f 	2 

	 711c1 

(c) \iet, 	 rii1197 	nk (f 	4 

mrd 	-4) 	col     t, 

16 f-*-1--1T 3fd  	 64 3rfff 	 

3irt t 34- f 	100 -t;ff 	31-r 	-Tr-q-# 

.1,44 	11-cr yid 
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