AN ROINN D IDEACHALITY

EZANMENG CERTIPFICATEHR EXARTNATRION, 1967

MATHEMATICS (HONOURS) — PAPER II (300 marks)

TUESDAY, 13th JUNE — MORNING 10 to 12.30

81x questions to be anawered, All questions are of equal value, Mathematical Tables
may be obtained from the Buperintendent,

1. (a) If p and q are real and i = ﬂ—d, express each of the following in the form

b + tg:
(1) (3=1)t +2) (11) 22 (14445 — 121,
i+ 3
(b) Show that the recurring decimal 2187 can be written in the form £ where P and ¢
are integers and g # O, q

2, (a) If a, B, ¥ 8re the roots of the equation x> + px® + gz + r = 0, show that
«a+p+ty=-p, af +By +yx=gq, afy = -r,
If ay By y are the roots of the equation x> — 322 + 2 + 2 = 0, show that
a® + B> + y> = 12 and find the value of a* + B* + y*,

(b) Prove that the operation of intersection of sets is associative i.e. prove

AN(BNC) = (ANB)NC, where A, B, C are any sets, (Diagram alone not sufficient as
a proof),

3« What 1s meant by the sum of an infinite series ? What is meant by saying that an
infinite series is convergent ¢

n
1
Show that the sum of the series is —Tr_ and hence deduce that the series
E rrt1) nt+1
T=1

1 18 convergent.
jijrir4-1) i 2

k™ |

1
Prove that 77 < converges.

o9
. for all r >1 and hence show that the series
r(r+1)

1
e
ke -
Deduce that S? J%. converges for all & & 2,
f 1"

r=1

L. (a) In a recent survey on a certain number of shoppers it was found that at least 82%
bought a certain product A and at least L8% bought a certain product B, At least
what percentage of shoppers bought both products %

If at least 76% of the shoppers of the survey alsc bought a certain product
€, at least how many shoppers bought all three products ¢

(b) Let p, ¢ be any two rational numbers and let the operation # be defined as
2 M o
p*q:Lﬁ.
Show that the set of rational numbers is closed under the operation .

Say, glving your reasons, whether or not the operation % is (1) Commutative
(ii) Associative.

S5e {(a) Dlfferentiate from first principles 7 l = With respect to a,
Differentiate with respect to x:

i s8in?3z gl—=c log 22
el ’ 9 ] D

a2
(b) If y = 82T, show that g:% — Ly = 0.

Find the valuee of m for which

d?y d
=Y .38 4 0y =0
A aa ¥

when y = ™ (m real and independent of )
OVER »




6., From a thin sheet of tin of area Lw a hollow right circular cone (including base) is
made, If the volume of the cone is to be maximum, find the radius of the base,

7 (a) In how many ways can 4 boys and 3 girls occupy 7 seats in a row if no two girls
sit next to one another ?

(b) Write down the first three terms and the general term in the expansion of (1 + x)"
(n a natural number) and by differentiation, or otherwise, express

n
r(r—=1) "o,
l‘::lll
in terms of ne

("Cp denotes the number of combinations of n things taking r at a time,)

8, (a) BEvaluate:—

+ 1 1 e
(1) f (o= t) \J;dm; (41) f we™ awy  (111) f v
gl 3 o $
(b) Show that f Flz)dx = [ Fla — z)dz and deduce that f L(z)dx = f Ef'(a:) + J'(a.--w)] de.
s- = o L]
m
Hence, or otherwise, evaluate f zein’z dzx.

9. (a) If py, P2y Ps are the probabilities of the events By, E;, E4NE,, respectively,
what relation connects py, Pay Ps When (1) By, Ey are independent events,
(11) By, E, are not independent évents ¢

Two cards are drawn at random from a pack containing 52 cards, Find the
probability that both cards are aces 1if

(13 the firat card picked is replaced,
(11) the first card picked is not replaced,

(b) Two boys A and B toss an unbiased penny and the first to obtain a "head" wins.
If A has first toss, find the probability that

(1) A wins on his first toss,
(11) B wins on his first toss,
(111) A wins on his second toss.

Calculate the probability that A wins,

104 A wholesaler who supplies sand has two depots A and B and these at present contain
30 tons and 15 tons of sand, respectively, Three builders P, @, R place orders for
20 tons, 15 tons and 10 tons, respectively, The cost of transporting the sand is a fixed
amount £¢ per ton per mile and the distances in miles from A to P,Q,R are respectively
6, 4, 3 and from B to P,Q,R are respectively 3, 2, 2,

If A supplies x tons to P and y tons to Q and each bullder receives his reguired
amount, show that the total cost of transporting the required smounts of sand is
£(1L0 + 2z + yY)te

Write down all the inequalities in =z, Y and = + Y.
By plotting the set of ordered pairs (#,y) that simultaneously satisfy these
inequalities, find (z,y) for which the cost of transport is least,

OR

10, Show that the graph of y = Eg%rq— has no maximum and no minimum and show also that

it has only one point of inflexion, Find the coordinates of this one point of inflexion
and trace the curve paying speciasl attention to the shape of the graph as x tends to + 1,
as » tends to —1 and as x tende to infinity.



