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1. (a) Fill in the blanks with “if”, “only if”, or “if
and only if”.
X is an integer XeR.
Matrix A is non-singular Al
exists.
2> 16 x>4
Ix+8217 x21 2
(b) Find the equation of the circle that is
tangent to both the x and y axes with a
radius of 4 and whose centre is located in
the second quadrant. 3
(c) Letf(x)=(x—1)(x+53)and g(x)= 1/(x +3).
Find the domain of fo g.
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Find all values of b and c so that the

quadratic function f(x) = x> + bx + c has a

graph that is tangent to the x-axis and has a

y intercept (0, 4).

. Find the domain of the function :

T+a if x<0
flx) =
-3 if x>0

Solve the logarithmic equation defined by :
log(2x — 2) + log(4x — 3) = 2 log(2x)

b 3 ¢ & TR A F TS Hifwre a1t far
FeH flx) = x2 + by + ¢ H UWEH I A B
x-37e1 O TET & 3T y T (0, 4) ¥ |

W N SIHA TR BT ;
. x+a i xsO
f(x) =
=3 if x>0
log(2x — 2) + log(4x — 3) = 2 log(2x) ERT
TR SAYTIIE FHIEOT & g FrT |
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2. (a) The quantity of a commodity supplied to
the market when the selling price is P, is
believed to take the form
Q=aP?+bP +¢/P
For some constants a, b, ¢ for P > 1.

It is known that when P = 1, the quantity

supplied is, Q =2; when P =2,

Q=19/2; and when P = 3, Q =62/3.

Write a system of three linear equations in

the unknowns a, b and c¢. Use Cramer’s

Rule to find a, b and c. 4
(b) Determine the conditions (if any) on «, B

and 8, in order for the following system to

be consistent when :

(1) a=x3?
(i) a=37
X+3y-2z=q
-x—3y+3z= -
v -8y +az=§ 4
(F) 7 fasha Sid P & 9 aom § @ 1 gug @
meaﬁﬁ@ﬁ%:

Q=aP?+bP +¢/P

O H (M a, b, c Fetw P> | Ffwd |
TS TP = 1, & wamr Q =2,
TP =2,Q=1923R=aP=3,Q=6273
a, b 3 ¢ sww o A Yow wriwm 5
vt 5 e e, b AR c W I EE F
fere S = v SHifme

@) o, p 3 & wawed = @ B &) Fwior
% 4 frafefad wonel % far s e =
W ) g e ,
i) a=%3?
(i) a=3? ‘

x+3y-2z=a

-x—5y+3z=0
2x -8y +az=3
OR/zrm=n
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Prove that the inverse of a symmetric
matrix is symmetric.

[s the product of two symmetric matrices
necessarily symmetric ?

In the following system of equations,
determine the number of degrees of
freedom (and superfluous equations) for
different values of a and p.

x-3y+4z=0
2x-y—-2z=35
S5x -2y—-oz=§

fag wifa % wafta S &1 =gor qufi
AT
w1 %t waiva Afesdt w1 IR sfarda: gafg
B £ 2
gt & Frafafag woret § o T p F
fafiT a1 & fore wdsar # Sifedt #t @@
(31T anfireryss it @1 fwior Fifeo
x-3y+4z=0
2x—-y=-22=5
Sx-2y+oz=p

f and g are two continuous functions in
(a, b) such that f(a) > g(a) and f(b) < g(b).
Prove the existence of ¢ within (a, b} such
that f{c) = g(c).

Land bought for investment purposes is
increasing in value according to the formula

V() = 1000 V!
The rate of interest under continuous
compounding is 9%. How long should the

{and be held to maximise the present value ?
(Assume zero upkeep costs)

4
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(F f 3R g 3 °aa ol (a, b) T =9 g § B
fla) > g(a) 3R fb) < g(b) 1 (a, b) F sfte¥
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f(c) = g(c)
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(a) Determine all the values of x which satisfy
the conclusions of the Lagrange Mean
Value Theorem for the following function

fx)=x3+2x?-xon[-1, 2] 3

(b) The functions f and g are both concave and '

F is the composite function defined by

Fx) = flax)]

Show that if f is an increasing function,
then F 15 also concave.

(Do not assume that f and g are
differentiable). 3

(¢) A firm expericnces a 10% increase in the
use of inputs at a time when input costs are
rising by 3%. What is the proportional rate
of increase in total input cost ? 2

(F) x & T 9 7 v S S B
e % T S Ay v g9 % Pt

(121 9 () = x3 + 232 — x
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Find the stalionary value(s) of the following
function and determine whether they are
local maxima, minima or saddle points.
f(x, y) = &~ 125 -2y + y? —dy)
The function g is defined by
g(x. y) = fix, y) —alog(x +y)
where a is a constant and f satisfies the
condition
xf (6, ) +y £y (x, y) =afor all (x, y).
Use Euler’s theorem to show that g is
homogenous of degree 0.
fFrefaiad wom o wm o @R amk w5y
s wifae o Frffe =ife fr 3wl
3fere, i st T R

f(x, y) = e — 12— 2y +y' - 4y)

(@) g FAF T g0 vl e s ¥

glx, y)=flx, y) - alog(ﬁy)
7 a ferfew ¥ o £ Fr= son & d9 #a
£
xfi (5, y) +y £ (x y)=a®f (x, y) F
I T ST A ek MR T B g ife
0 TUEGE |
OR/arat



(@) Let f(x, y) = x%y.
Find the first and second directional
derivatives of f in the direction of (1, 2) at
the point (3, 2). :

(b) A firm has a production function given by

Q = AKJM Ll/?.

Where Q@ = output
K = capital input
1. = labour input
Show that there are diminishing marginal
returns to cach factor input. Determine the
siope of the isoquants associated with this
production function. Are the isoquants
concave or convex ? 4

(F) T A F f(x, y) = x2y

g (3, 2) W (1, 2) F RO ¥ { % g4y 3iix

Tl Freelt == @ 3 ifa |
(W) U HH &I I Bl 309 T i &

Q=AK3/4 LHZ

e Q = 3|

K = gt faw

L = =w f&w

wefer e B reis SR fEw w1 aeme

dinia wfkd BT ¥ 1 39 IR weE @

el FAleEl % @ @ o wifee )

GHtenE FEde § a1 I 2

5. Amali’s utility function is :

U =3 log x + 2 log y, where x and y are
weekly consumption levels of goods x and y. The
market prices are P_ =¥ 2 and P, =% 1, and her
weekly budgetis B=2 100

(a) Find the quantities that Anjali should buy
each week in order to maximize her utility,

6322 7 ' P.T.O.



(b) Aditya’s utility function is u = x* y2. His
weekly budget is also ¥ 100 and he buys in
the same markets as Anjali and therefore
faces the same prices. Without further
caleulations can you state the quantities that
Aditya will buy in order to maximize his
uhllty ? Give reasons for your answer.

(c) What can you say about Anjali’s and
Aditya s respective indifference curve maps ? 6

mwmwa‘g%
U= 310g1+210@,y

ﬁﬂﬁxﬁ?y,xﬁyﬁ%ﬁ?@qﬁwgl
w&mp =% 2 3P, = T | e 30 Wt
TR =2100% |

() T TR 3 s @ v @ sl

it |
(@) mwmqu=x y2 | 3T
T Sie ot € 100 & 3R 98 el 9 aw

St A @ kRt B ¢ R R 3
‘Wﬁnﬁﬁﬁ?ﬁ% | FX 3 oftwem feg
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A A A M
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| & AR R T RN wE A E 9
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What is the shortest distance. between the curve
xy =1 andthe origin? - 6

a5 xy = | 3R U & o TR g FME
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