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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
(ii) _[sin t2dt= —cos f—+C.
3

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

(iv) log.(atb) =loga+logb, (ab,c>0).
2
(v) }/=g is the only asymptote of the curve

L _2x°—5x+8
5x2+3x—2"
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2.  (a) Given a function fdefined by

F(x)=Vx?+1, I=1, xp=0 and =01, find
3> 0suchthat0<|x—x<d =|f(x) —|<e

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

f(x) = Lx[2(t-l)(t-—2)3+3(t—1)2 (t-2)° ]dt

3.  Trace the curve y(a2+x2) = a’x, a>0. Clearly state

all the properties used for tracing it.

_1 .
4. (a) If y=d"® ¥ find (1-x%) y,,—(2n+1)
Wpg1 ~TOYy,

(b) Examine whether the functions f, given by

2[x]
f(x)= 3x—[x]’ x # 0, is continuous at

X = —-z—and x=1.

() provethate'—e 22 yxeR.

5. (a) Obtain a reduction formula for

L/
I = jo xfsinx dx, n> L

3
Hence prove that I;= Z'n-z— 6.

(b)  Find the volume of the solid generated by a
revolution of the cycloid x=a(t+ sint),
y =a(l — 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)|3]4]6[5]5]3

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

2 tanx
1+tan“x

(b) Differentiate sin’ [

.
dx

(¢} Evaluate : '.‘(x+ 1)\/;2—1 3

(d) Find lim [\f2x2—3x+5—\/2x2—5x+5]if it 2

X—oo

]with respect to 2

exists.

7. (@) Roughly sketch the region enclosed by the 4
curves y=sinx, y=cosx and the x-axis

—

between x=0and x= ‘E Also find the
area of this region.
(b) Find the domain of the function f, defined 2

1
by f@)= [G+2)7—=)
(c) The cost of fuel in running an engine is 4

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.
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(iv) logc(a+b) = logca + 10gcb, (a,b,c>0).
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(b)
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X
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4. (a)

(©)

€11

(a)
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(b)

6 (a)
(b)
(©)
(d)
7. (a)
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(b)

(©)
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