AL2016/07/E-1

0

[ &g & 08 bbb /{g,o@u u_ﬁ?wgﬂsmwwam_wlﬂﬁ’ Rzghts Reserved]

@ gol) Ben® ogamméms 8 e Sk oeodic
Frmamaly ufilangd  gaendsame  Gsumamns

Depantment of Examinations, $ri |anka Departerienf of
@ e Bma ooobosfand § eom BmO 6Ll

Foxd sgotioesdnd @ gum Bae DL EEEGE
inm SipsTle BB er)tfg_ﬁ Qﬁmaﬂ:ﬂm
3 ,i\ni.ank& l)‘,;):utmenmr xaminafions, S Lanka

Ssonant) U s Somadaane  Bavems

% . agons € a0 Bow ae;emmsﬁaa
5 e @m‘zm)am 1t Bt

vl et Rpate o z
i “"'il l.l" ‘H‘:g

©&mcs I R T = ' espes mpznd3
E: 2okt | |07’ IE] ‘ I ! apsiigy  weehlsShunreotd
Mathematics i Three hiours
s . _ y)
[Index Number . ]
Instructions: .

#  This question paper consists of two parts,
Part A (Questions 1 - 10) and Part B (Questions 11 - 17).

% Part A:
Answer all questions. Write your answers to each question in the space provided. You may
use additional sheets if more space is needed,

% Part B:
Answer five questions only. Write your answers on the sheets provided.

#

At the end of the time allonted, tie the answer scripts of the two parts together so that
Part A is on top of Part B and hand them over to the supervisor.

% You are permitted to remove only Part B of the question paper from the Examination Hall.
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Part-A

1. Let A, B and C be subsets of a universal set S. Show that(A N B)U(A'NB) = B.
Deduce that if ANB = ANCand A'NB = A'NC, then B = C.
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2. Let A= {x€R:|x-1|21}, B={xER:|x|<2} and C = reR:xs1}.
Find ANB, ANCand BUC, and verify that AN(BUC) = (ANB) U (ANC)
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2 _
Let f(x) = ¢** for x €R. A relation R on R is defined by aRb if
R is an equivalence relation on R and find the equivalence class

L S N N R L L R L Ll LT T T I o

Let f(x) = 3x2f 7 for x = % Show that £ is one-to-one.

Find £~ (x) and show further that ™' (2f ) = -21—

.

+
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[see page four
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5.

Solve the simultaneous equations 2™+

Let f(x)= i 2-x 1 .
3 3 2-x

Without expanding the determinant, show

Hence or otherwise, find the réots of the

+3y-10.= Oandx+}og2y

=0 for xand y

that (x + 1) is a factor of f(x).

.

J

[see page five
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and the equation of the circle.
Show that the straight line 3x + 4y = 10 intersects

A circle has a diameter with end-points at (-7, 4) and (1,

awa

this circle.

s w

e

- 2).

7. The points P and Q have the coordinates (~ 4, 4) and (2, 6) respectively. The straight line PQ is
perpendicular to the straight line / that passes through the point Q.

If the straight line I meets the y-axis at the point R, show that PQ

Find the equation of /.
= QR.
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- /9., The radivs -and the height of a nght circular cyhnder are increasing at rates 7 ms”and 3 ms*‘
respectively. Find the rate at which the volume of the cylinder is changing when the radius and the

height of the cylinder are 6 m and 5 m respectively. = - coo S

i

10.. The : gradient of the tangent drawn to the curve y = ax” + bx at the point P = (1 2y onitis 3, whereq and.
b are constants. Find the values of & and b. BT T
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Part B

# Answer five questions only.

Let ¢ and B be the roots of the above eguation. Show that o + 8 = 208,

is a factor of f(x) and that the remainder, when f(x) is divided by (x-2) is 33, Find
values of a and 5.

Show that (x+1) is also a factor of f(x).

Express f(x) as a product of two linear factors and a quadratic factor which is positive
all x&R. o a

cr=l .

for all n€Z”*

b let U

= i . (3r+2) “'f )
r (3r - 8) (31"-— 2 and letf(r) = A2 for r&Z where AER

(3r-8)
Find the value of A such that U, = f(r) - f(r +2) for re Z"-

n
Hence, find EU,.

r=i

Show that 2 U, is convergent.

r=}

H
Let V. =3U, +2 for reZ’, Find ZVr

r=i

o0
Is 2 V. convergent? Justify your answer.
r=i

Find the number of different ways the committee can be formed if it must include
(i) exactly 3 men and 3 women, -

(i) at most 3 women,

(iii) at least 3 women,

(6) How many different 7-digit numbers can be formed using the digits 1, 2, 2, 2, 4, 4 and 57

11. (@) Let pER. Show that the roots of the equation p?(x - 1) + (x - 2)* = 2 are real and distinct.

&) Let, f(x)= ax*+x3xt - x - b, where a and b are real constants. It is given that (x-»ll)

12. (4) Using the principle of Mathemaﬁpal Indiicﬁon,;prove that Er(Zr +h= 16’—(1: +1D (@n+5)

13. (@) From a group of 8 men and 5 Wc;inen, 6 peopie are t0 be selected to serve on a committee.

the

for

J

tsee page eight
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Find AB and BA. _
Verxfy that (AB) = BTA and (BA) = ATBT where PTdenotes the transpose of a matnx P.

(-1 0 0
(b) Let C = 1 2 1
-2 -3 =2

Find C* -1 and show that C(C2 -D= - , where I is the unit matrix of order 3.

Hence, find ct.
Also, find the 3 x 3 matrix D such that CD = I + 2C,

15. (a) Find the constant term in the binomial expansion of (x- %—) .
x

(5) Show that (JE+1)6+ (& -1) = 198

{c) A person opened a savings account, which pays 10% compound annual mterest on
1* January 2000 by depositing 100 000 rupees. He deposited 10000 rupees on 1 January
of each of the following five years. Assuming that he made no other deposits or withdrawals,

find the balance in the account on 1% January 2010.

16. Show that the straightliney=mx + ¢ is tangent to the circle (x — p)2 +@- qr)2 =r*if and only if
P’ +1) = (g-mp-c)’.
Let ER, It is given that the straight line x +y = k is tangent to the circle < +y2—4xu2y~ 13=0.
Find the two values of £.
For each of these values of %, find the coordinates of the point of contact,
Find the equation of the circle passing through these two points of contact and the origin.

2
17. (@) Evaluate lim %—"—i—ﬁ.
.x —

(b) Differentiate each of the following functions with respect to x:
2
0 2“1 (i) xe™* +e” (i) In(x® +1)

{c) A window has the shape of a rectangle surmounted by an equilateral triangle. The total
perimeter of the window is 6m. Find the maximum area of the window.

#* ¥
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Instructions:
' % This question paper consists of two parts;
Part A (Questions 1 - 10) and Part B (Questions i - 17).
#* Part A; _ _ .
Answer all questions. Write your answers to each question in the space provided. You may
use additional sheets if more space is needed.

# Part B:
Answer five questions only. Write your answers on the sheets provided.

¥ At the end of the time allotted, tie the answer scripts of the two paris fogether so that
Part A is on top of Part B and hand them over 1o the supervisor.
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Part-A

1. Find all real values of x satisfying the inequality 242 24,
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2. Shade the region
y-x—-4x50

J

[see page three
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v

5.

1
(x-1)

Express

X

PX=x)

| T [

Find E (X} and Var(X)

in partial fraction. Hence, find f ~5
x(x

+

1

e

*

»

{see page five
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4.

Express

Hence,

1

2

solve the equation =

.

1
2

sinjx —

+ COSX

EY

LERES

+ cosx in the form Rsin(x + o), where R(>0)and [0 < a <

s

e

IXEIET]

108

x ity

XY

Faas

e

reas

saaa

e

e
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R
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z;re real constants:

{see page four




AL/2016/07/E-XX

-5

7.

On a certain day, the probability that two workers take leave is -é—and the probability that only one
of them takes leave is —;— Assume that they take leave independently. Find the probability that none

of the two workers take leave on that day.

R L N L L L R T

L I T T e

Let A and B be two events defined on a sample space S. In the usual notation, P(A)
and P(AUB) = 09. Find P(A'NB")and P(ANB'), where A’and B’ denote the complements of A

and B respectively

et

an

.

.

aw

Y

e

a

LX)

.

= 08, P(B) = 03

[see page six
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9. A

10.

) =

A continuous random variable X has probability density function- .
kx-2)" , if 0sx <4,
+  other wise.

Find the value of the constant & and the value of the first quartile.

...........................................
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In a computer game, if the player wins a game, the probability that he will win the next game is 0.9.

If the player Toses a’ game, the probab:hty that he WIH wm the next game is 0.4. Con31der win’ and

‘lose’ as the states of a two-state Markov chain.

(i) Write down the one-step transition probability matrix.

(i1) Pilayer consecutively plays three games. If he wins the first game, find the probability that the
player wins the third game.

------------------ R L R N T T T I T T R R TR P

R R X R TR PR PR, FrAriaddrarracanatasetenesran Asasesranssrunce raridsteaasEReaTcnns R N Y R ]
.................. R R R R R T I N T T T R T
ser b trtrredtrrrrranviean L R L T R N T T Hrearemtestesrab e AN s bR N bR AN Faan Patssacrans
............... T R e T L L T T R R R T
R R R R A dEr et e rrrar T aTrantac e saasprassnnEnEr ATy R O R R R T
................... D L N N T L L LR L R R e N RN TR
FEA RS EEr R A e raar e asnaEs Fretttanenan bdkysewraraatanns trsaasa SesssssrasanaarEazner R LR R
................. D I L R T T T L L O R I T T
thembeverirTerraveaas FEAF RN A Etesrddras e st B R L BRI baveriavaza e
R R N F T PRI L LR L LT R T R I srriasasstsrnarenaTy hrtsratbretTriiutdddennd bhT ARt Te
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% Answer five questions only.

- Part B

12.

| II A farrner has 20 acres of land for growmg ieeks and okra The farmer needs to' decide how

36 man—days -available for this purpose. The profit on Ieeks 35 Rs. 100000 per acre and for okra
T 1t is Rs. 120:000 per acre. . . ,

1
13. - (@) .Using-a suitable substitution; find f x’{}-}w x2)3 dx.

“much of each crop to grow. The cost per acre for leeks is Rs. 30000 and for okra it is
Rs. 20000. The farmer has allocated to spend Rs. 480000 for this purpose. In order to cultivate
the crops, leeks requires 1 man-day per acre and okra reqmres 2 man-days per acre. There are

(1) Formuiatc thls as a imear programrmng problem

(u) Sketch the feasxble region. 7
- (iif) ‘Find the number 'of ‘acres of each crop the farmer should cultivate to maximize profit.
How does the optimal solution change, if the farmer had 38 mén-days available fdf:'ﬁlis:‘_-pmpose?

(a) Find the coordinates of  the points of intersection’of the cufves y=-3cos?x and
 y=3sin’x+4cosx~5 in the range OsxsxZ | R

,—2:-

1 7

X = —6— .
..(¢). For.a-triangle ABC, in the usual notation state the Sine Ru}e -

: Hence, show that bsecA c[1+tanAcotC]

(by Solve sin"!x - cos™

x4 -
Po¥2xr=2
dec1ma1 places, for va}ues of x between 1 -and 2 at intervals of. length 0:2.

{(b) The following table glves the values of the function f (x)=" , }:bf;pct 10 three

x 1 12 14 16 18 2
Fx) 2.000 11957 | 08696 | 0.6915 | 05785 0.500
2
x+1

Using Simpson’s Rule, find an approximate value for I = f dx correct to two

decimal places. b X y2x-2

Hence, find an approximate value forln 2.

[see page eight
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14.

15,

16.

~Given that the claim is for major repairs, find the probability that the owner was the driver.

@ Twenty measurements with a mean of 30 units and _a__s'tandard'deviat.ion of 4 units have
been obtained from a smoke detection test. A~ linear transformation is applied to these
measurements so that the mean is increased by 20 units and the standard deviation is
increased by 2 units. Find the linear transformation. -~ _ _

(i) If the median of the original measurements is 35 units, find the median of the transformed
data. S : | . |
(i) . If the range of the original measurements is 18 units, find the range of the ransformed data.

(b) A blood test correctly indicates that a person is infected with dengue virus with probability
0.9, and incorrectly indicates that a person is infected with dengue virus with probability
0.02. If 13% of persons in a certain town were indicated by the test as infected with dengue
virus, find the probability that a randomly selected person from this town is actually infected
with dengue virus. '
Also, find the probability that a randomly selected person from this town is actually infected
with dengue virus and the test correctly indicates that the person is }nfected wzth dengue
virus. S : :

Records of an insurance company indicate that 25% of the claims are for. accidents with owner
as the driver. Furthermore, 60% of these claims are for minor repairs. and - the' rest are for major
repairs. Also, among the claims in which owner is not the driver, 80% are for minor repairs and
the rest are for major repairs. A claim is randomly selected. Find the probability that the selected
claim is for major repairs. S A :

Now, three claims are randomly selected. Find
(1) the expected number of claims for major repairs,
(ii) the probability that none of the claims are for major repairs,

(ii) the probability that all three claims are for major repairs, given that at least one of the
claims is for major repairs. -

The weights of a certain group of persons, measured in kilogrammes are normally distributed
with mean x and standard deviationo . The probabilities that the weight of a randomly selected
person from this group exceeds 60 and 65 kilogrammes are 0.1587 and 0.0228 respectively. Find
the values of y and o,

(1) Find the probability that the weight of a randomly. selected person from this group exceeded
50 kitogrammes, '

(it} Given that the weight of a randomly selected person form this group exceeded 50 kilogrammes,
find the probability that this weight is less than 65 kilogrammes.

(i) Two persons from this group are randomly selected, Find the 'pmbabﬂity that the weight of
only one person is more than 50 kilogrammes.

F

{see page nine




AL/2016/07/E-11 -9 -

17. Number of buses X arriving at a bus stand during a 15-minute time interval follows a Poisson

oy
€A e x=0,1,2....
x!

distribution with probability mass function given by P(X = x) =

The probability that only a single bus arrives during a 15-minute time interval is twice as the
probability of no bus arrives in the interval. Find A.

(i) Find the probability that at least one bus arrives during a 15-minute interval. (you may
take 2 = 0.1353)

(ii) Suppose 2% of the buses arriving at the bus stand are overloaded. Find the expected value
of the number of overloaded buses arriving at the bus stand in a 15-minute interval.

(iii) Suppose that the number of buses arriving at any time interval is independent of the number
of buses arriving at any other non-overlapping interval. If a bus arrived at the bus stand
just prior to 7.00 am., find the probability that the next bus will arrive during the time
interval from 7.15 am. to 730 am..
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