MATHEMATICS

SECTION A
Qmestion 1 [10= 3]
3 1 -

(i) ITa= I:? 5]. find the values of x and v soch that A~ +x I = pA

(i) Find the eccentricity and the coordinates of foci of the yperbola 25707 = 225,

() Evamate: t:m[ztan*%—cm-’ 3]

(i) Using I."Hospital*s Fule, evaluate:

Lim(1+sinx)™"
=l
2 +sin2x]|
(v)  Evahate: _{e“L:‘de
CO5 X
. - . z sinx
Using properties of definite infegrals, evaluate: e

i) = 'j. fsinx +fcosx

(wvil) For the given lines of regression, 3x—Zy =5 and x — 4y =7, fiml:
{i) regression coefficients b, and b,

(ii) coefficient of comelation olx, ¥)
(1+~3)
(vill) Express the complex number “'Ir_—_’mtlmﬁrmufn+ih. Hence, find the
a—1
moduins and argument of the complex nuntber.

{ix} A bag contains 20 balls membered from 1 to 200 One ball is drawn af random
from the bag. What is the probability that the ball drawn is marked with a
number wikdch is multiple of 3 or 47

(x) Solve the differential equation:

(x+ 1pady— 2 ayde=0
Qoestion X
) Using properties of determinants, poove that: [=]
az+1 aly ac
ba ©b*+1 bc |[=a’+b*+ct+1
Ca ch 2 +
() Using matrix method, solve e following systemn of equation: [=]
x—2y=10,2x+y+3zg=Band 2y +="T
Qmestion 3
(a} If cos " x+cos " y+cos 'z =4, prove that: x° + 4" + 27 + 2oz =1 =1
() P, Q and B represent switches in on position and P, Q" and R’ represent switches =1

in off position. Constmuct a switching citcuit representing  the  polynonodal
PR + QO + BENP + QF). Using Boolean Algebora, simplify the polynomodal



Omestion 4

(o}

(o)

Wenfy Folle’s Theorem for the funchion ffx) = %sin x — cos x) on I:% STR:] .
(4, 6) and (4, —2})

Question =

{a)

(o)

b |

y —_'-:prmfeﬂ:mt: (i
Wl—x~

A wire of length 50 m is cut indo two pieces. Omne piece of the wire is bent in the

shape of a sgquare and the other in the shape of a circle. What should be the lenoth

of each piece s0 that the combined area of the tao is ododonmm?

—t::lﬂ=x+l
edx x

Cmestion 6

)

(B)

Evaluate: _[—I_'gmxdx

l+cosx
Sketch the graphs of the cuorves v = x and 7 = 4 — 3x and findd the area enclosed
betwesn thean

Qmestion 7

(@)

A psyrchologist selected a ramdomn sample of 22 stodents. He grouped themn in
11 pairs 5o that the shudents in each pair have nearly equal scores in an intelligence
test. In each pair, one student was taoght by mefhod A and the other by method B
amdl examined after the conrse. The marks obtained by thermn after the course are as

follows:
Pairs 1 2 3 4 5 L= 7 B o 10 11
MMethod A 34 29 i9 14 | 30 i9 27 30 | 20 | 28 11
Miethod B 37 35 la gl 23 | 27 19 20 16 | 11 21

Calculate Spearman’s Blank comrelation.

o) The coefficient of comelation between the walues denoted by X amnd Y is 0.5, The
mean of X iz 2 and that of Y is 5. Their standard desviations are 5 and 4
respectively. Find:

(i)  the two lines of regression

{ii)} the expected valoe of Y, when X is given 14

(iii) the expected valoe of X when Y is given 9.
Omestion S

()

(o)

In a college, 7% sindents pass in Phosics, 75% pass in Mathematics and 109
students fail in both. Omne stedent is chosen at tandom.  What is the poobabdlity
thuaf:

(i) He passes in Phrysics and Mathernatics_

(ii) He passes in Mathematics given that he passes in Physics.

(iii)} He passes in Phoysics given that he passes in hMafhematics.

A bag contains 5 white and 4 black balls and another bag contains 7 white and

9 black balls. A ball is drawwn fom the first bag and two balls dravwn foom the
second bagx. What is the probability of drawing one whdte and two black ballsT
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Qmestion 9
{a) Using De Moivre's theoremn find the least positive integer » such that

[ =1 } is a positive integer.

1+17
() Saolve the follovwing differential equation:
(3 + 37 )dx + (7 +ay)edy =0

SECTION B
Qoestion 10
) In a triangle ABC, using vectors, prove that ¢ = a® + b® — 2ab cos C.

() Proorve that- E.I_ri_J-—E1|}-:{E+EE—3-|_:1|=|_EEE]

COmestion 11

(a) Find the eguation of a line passing thoough the points P (-1, 3, ) and
Q (-4, 2 -2). Adso if the point B (5, 5. L) 15 collinear with the points P and O,
then find the value of A

() Find the equation of the plane passing thooongh the points (2, -3, 1) and
(-1, 1, -7) and perpendicular to the plane x — 2y + 3z + 1 =00

Omestiomn 1.2

) In a bolt factory, three machines A B and © manofacture 25%, 35% and 405
of the total production respectively. Of their respective ontputs, 5%, 4% and
2% are defective. A bolt is dravn at candom from the total pooduction and it is
fiound to be defective. Find the poobability that it was mamfactured by
machdmne .

() Om dialling certain telephone mumbers, assume that Oon an avernge, one
telephone oumber out of five is busy. Ten telephone numbers ae randomly
sglected and dialled. Find the probabdlity that at least three of thenn will be
sy

SECTION C
Qmestion 13

(@) A person bormows [ 68,962 on the condition that he will repay the momesy with
conypoand interest at 5% per annom in 4 eqoal anmual instalments, the Srst ome
being pavable at the end of the first vear. Find the waloe of each instalment.

() A company nuanufachores two types of toys A and B. A oy of type A requires
O mmnates for cotting and 10 minotes fior assembling. A toy of type B requoires
& minmtes for cutting and § mimytes for assemibling. There are 3 wonrs accadlable
for cutting and 4 hours awvailable for assembling the toys in a day. The profit is
O 50 each on a toy of Type A and O 60 each on a toy of type B. How many
tos of each type should the company manafacinre in a day 0 maxindse the
profit? Tse linear programuaning o fAnd the sobotion.
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COmestion 14

(a)

3

X -
Aﬁ:mhﬂsﬂmcmtfmrﬁmﬂzg—?r+111.t+5l:]:m:1de-1:rm:ndfmt:tim1

x=100—p.

(i) Write the total revenne fonction in terms of .

(ii) Formmlate the total profit fonction P in termns of
(i) Find the profit macindsing level of oufpet x.

A bill of T 5050 is dravwn on 13™Apil 2013, It was discounted on 4™ Judy 2013 at
5% per anmemn If the banker’s zain on the transaction is ¥ 0,50, find the nooninal
date of the materity of the bill.

Qmestion 15

(a)

()

The proce of six different commodities for years 2009 and year 2011 are as
follows:

Comumndities A B iz D E F
Price in 2009 (0 ) s &0 25 20 20 =
Price in 2011 (0 ) =0 ¥ 45 70 120 105

The Inlex nomber for the year 2011 taking 2009 as the bhase year for the abore
dafta was calculated tobe 125 Find the values of x and w if the tofal price in 2009

is O 3a0.
The nmumiber of road accidents in the city doe to mash driving, over a period of
3 vears, is given in the followwing table:

Year JTam - Mlar April - JTone July-Sept. Ot — Dec.
2010 T0 50 45 T2
2011 7O S6 4 54
2012 S0 o 45 B2

Calculate four quarier]ly moving averages and illnstrate them and orginal fignres
on one graph nsing the same axes for bodh.
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