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2, If © €R, show that

3

be

5a

1f z =2 + iy (2, y € R), express = ani;-—:—i in the form o + ib(a, DeR).
Find the value of x and the value of y ToF ==ich

z+ 3 o2zt 5L

z + 2 z + 4L

A<p® —a when O<=<1

and that 2:—=xz >0 when = > 1.
Deduce that z®>—2x + 1 = 2 has no positivs Toot
TE oy By Y are the roots of the equatism =—= + 1 = 0, find the equations whose roots are

(1) —Clig =Py =V (11) 1_(16, :léo" ?‘Yé'

(a) State which of the following statemsmis =< tyue and which are false (A and B are sets):
(1) xeA and xeB = x € AUB
(11) 2 A or x ¢B = zdANB
(111) ze ANB => x ¢ AUB
(1v) z ¢ A and z¢B = zdANB
[The symbol => denotes “implies™].

(b) If E and F are subsets of =z unives==1 s=t T =nd EUF = F, simplify each of the following:
(1) ENF, (41) E'UF, (1i1) BENF.

(¢c) If P and Q are non—empty subsets of ¥
simultaneously satisfies the Two =I=

(a) If 0<z <1 (zeR), show that%—‘!>_

If y = ?c' — 1, show that = = -5-%—,; and that "< —'!g(neN, n>0).
If e >0, find ke R in terms of e =nd g Tor which 7_1.15'(6 for all n> k.
Deduce that lim x™ = O,

n-+®

Show also that nx™< -Z-—z-ﬁ-—z «nd hence prove that the sequence
n—1)y

x’ 2$2’ :a‘:;' -aw r.:n, LN J
is convergent,

80
(b) Prove that the series Zg_:_"_ converges if O<z <.
ﬂ=1n
(a) Differentiate from first principles -:-_3 with respect to x,.

Differentiate with respect to z: =
(1) 2° — 1 (11) zein(a® — 5) (111) ofTEE).
b



(b) If y = (A + Bx)e—?*® (A and B independent of z), prove that

Qf—y-i- QH-}- = 0,
e Tt

If y = 0 and

53

= 1 when x = 0, find the value of A =znd the value of B,

6. A piece of wire 20 cm. in length is cut into two pieces. One piece is bent to form a
squarc and the other piece is bent to form a circle, If the sum of the area of the square
and the area of the circle is 2 minimum, prove that the length of the side of the square is
equal to the length of the diameter of the circle,

7. (a) Evaluate I
1 2 [‘ 2
(1) [(1 + z)3dzx, (14) [sinZZx cosz dz, (111) [z2' ™7 az,
=3 o ‘e
(b) The line segment hy = rz(0<xz<h), h and r are constanis) is rotated about the r-axis
so as to generate a cone, Show that the volume of the cone is im r? h,

8. (a) A die is thrown three times. What is the probability of ocbiaining

(ig a six each time
(ii) a six on the third throw only %

(b) A person buys a certain number of tickets so that the

prize is 1%
Assuming that the binomial distribution spplies, Tin
that must be drawn if the probability of his g=tiin

probzbility he wins a

t number of tickets
is greater than 80%.

9, If y? = x(x — 3)(x — 8), find the domain of values of x for which yeR.
i

Show that the graph of y? = z(z — 3)(x — 8) is symmetrical
three points of the graph at which the tangents to the graph are r=

Trace the graph, paying special attention to the maximum 2nd =in
shape of the graph as x tends to infinity.

llel to the y-—axis,
imum points and to the

10, Plot the set of couples (ordered pairs) (z, y) which simultzneously satisfy the
inequalities

z»0, y20, © + 2y< 4o, 2x + y<uo, 8 + 8y< 200,

Find the coordinates of each vertex of the set.
A factory manufactures two items A and B. Three machines M_, ¥_, M  are used to

manufacture each item and the number of hours spent by each maschine on ezch item is given in
the following table:

H1 Mz l:
2
A 1 2 1s
‘\‘r
B 2 1 =
¥o machine czn work more than 4O hours per week, profit on each item A is £15 and on
each item B is £20, find the number of each item which should bde maznufactured per week so as
to maximise the profit, assuming that all items made are sold,



