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l. (@) Find all real numbers x that satisfy the following

inequalities :
0 1/x<x?

() 1<x?<4. o 5
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is the rule that assigns to each of the 50 students in
a class her marks out of a maximum of 100 marks a

function ‘7 If yes, is the function ohe-tpfoné ? 3
Fi‘nd Vlhe restrictions on a, b an.d ¢ for which :

ax® +bx+c 20
for'all‘x. _ : 4
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flxy={ 1 ’le.

2x , x<1
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Evaluate the following limits ;

Vim In{1+ x)
(i) x—0 x
(i) lim ¢ ~1 5
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- An investment of 50,000 at present yields 6,0(_)'0 evely

year indefinitely. If the interest is compounded annually

@ 10%, is this investment worthwhile ? Explain. 5§ .
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The elasticity of Y = f{x) with respect to x is e. Find
the elasticity of the total function xf{x) and the average
function flx)/x in terms of e. Also find the value/values

of e for which :
() the total function and

(i) the average function can have a maximum. 5
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Examine the sign of first and second derivatives of the
following function and indicate the shape of the curve

and sketch a graph of 3

fix)=x* +Inx, z>0. .5
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flx) B TERIET T R aﬂf fx)x Fl e B
w A i wem Ta wife wg € e o
AW wifw fes few
() ®/A e IR
Gy Ea e sfuwam @ O o
Frfafan wem % o o fof s %
fog ® Sra #ifo ok 9% ¥ W
R

- fxy=2% +Inx, x>0.
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(@) Find ;he elasticity of flx) wi.th respect to'x given :
| f(.a.c')=(ax2+bx).
Ho»\; does the e[astici& change as x increases 7 5

-{b)  Examine the sign of first and second derivatives of the
following function and indicate the shape of the curve,

Sketch a gréph of :
Flx) = % (e ~&™). 5
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f(x) = (ax® +bx).
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f(x) =%(e" ~e),
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(2* - 4%)
flx)= .
f (® - x)
Find all asymptotes of f. 5

Verify the quadratic approximation :

1/0-x)=1+x+x°

.for =0 and determine ils accuracy for :

[x]< 0.1 5
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(@) Use Newton’s binomial formula (with r = 2) to calculate

an ap;iroximate value of (28)1/3, Comment on the vafue

of the remainder. ' 5

N

{6} - The total cost of producing x units of a product is, giv;e:n
by the fungtion : A |
TC =10x" +200x+6000 0<x<15.
The nuinber of units soid at a price of Rs. p per unit
is given by : _ : . -

. _ (1000 p)
10

For what values of x wﬁ! the profit be positive 7 How

~many units should be produced for maximum profits ? 5
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(@)

Show that the equation :

2 =x* 45
!

has at least one solution.
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(b)) The following function defines total cost of producing '
Q units of output :
TC=aQ®+bQ* +cQ+d Q > 0.
What restrictions must be imposed on a, b, ¢ and 4,
if any, such that the cotresponding marginal cost curve
is positive at its minima ?
() Find

d’y |
i 2x% -8y% =7.

dxz
| (d) Let f be defined on
[0, s} by flx)=a2>.

Show that f has an inverse function g(x). Draw graphs

of | f and g. How are the two graphs related ?
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(d)

Slippose the vilue of timber planted on some land is

thé foliowing function of time :
f(#) = Ke¥

An initial cost of C is incurred at time period ¢ = 0,
What is the optimum time to cut timber for sale assuming
zero upkeep cost ? Assume that the interest rate is

10% per.
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