MATHEMATICS

SECTION A

Question 1 [10: 3]
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i) I(A-2Tj(A-30=0 whereA=.
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(ii)y  Find the value(s) of k so that the line 2x + y + k = 0 may touch the hyperbola

-y =3
(iii) Prove that: tan l+ [zm_LE =l'.s:i.ﬂ_1£
4 g 2 5
{iv)y Usmng L'Hospital’s Rule, evaluate:
Lim £ —e : —21{]
=% |  x-sinx

) Evalnate: J't—:#l,;d::

s

(i) Evahyate: ]']ng i—lxtdx
o +

(vil) Twomegression lines are represented by 4x + 10y =9 and &x + 3y =4.
Find the line of regression of y on X
(viii) If 1, wand w" are the cube roots of unity, evaluate (1 — w'+ w®) (1 —w® +w')

(ix) Solve the differential equation:
()23

(x) If two balls are drawn from a bag containing three fed balls and four bive balls, find
the probability that:
(a) They are of the same coloor.
(b}  They are of different colours.



Cueston 2

(a) Using properties of determinants, poove that: 5]
x v z
x* oy ' [=(x—yNy—ZNZ-XNE+y +2)

V+Z EZ+X X+V

4 I 3

(t) Fond A wherpA=11 1 1 [5]
3 1 2
Hence, solve the following system of linear equations:
dr+ 2y +3z =
x+y+=z=1
Ix+y—2==3
Cuestion 3
(a) Sotve forx: sin~'x+sin™(1-x)=cos"' x [5]
(b} Cionstruct a ciocwit diagram for the followinge Boolean Fonction [5]
(BC+ANATB +T) + ABC
Using laws of Boolean Algebra, simplify the function and dracss the sinnplified circudt.
Cuestion 4
a) Vernfy Lagrange’s hMean WValue Theorem for the fimction f{x) = Jx®—x in the interval [5]
[1. 4]

() From the folloswwing information, find the equation of the Hyperbola and the equation of [5]
its Transwverse AxXis:
Focus: (—2, 1), Directrix: 2x— 3y +1=0_e= ,}:@-’
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() 1f3,=['cm‘1x].:,shwfhaf;1+x=}:%+:x['1+x=}%=2 [5]

(b} Find the macinmem woiume of the cylinder which can be inscribed in a sphere of radins 5]
:-I-J?_rcm. {Leave the answer in terms of )

CQuestion &

-1
COs ) X dx [5]
=

{a) Evaluate: J'

() Fmdﬂmmmnﬂadb}rﬂﬂrmeyzlt—f,mdﬂu:lj:ml}'zx_



CQuestion T
{a) Find the Karl Pearson’s co-efficient of correlation between x and y for the following

data:
x 14 18 21 20 22 26 27 15
¥ 22 25 24 26 25 30 33 14

(b} The following table shows the mean and standand desiation of the marks of hMathematics
and Pheysics soored by the students in a schood:

Mathematics Physics
Mleamn 54 g1
Standard Desiation T 4

The commelation co-efficient between the given marks is 0-86. Estimate the likely marks
in Physics if the marks in Mathematics are 2.

CQuestion §

(a) Bag A confains three red and four white halls; bhag B contains two red and three white
balls. If one ball is drawn from bag A and w0 balls fromn bag B, fGnd the poobabilit:
that:

(i) Ome hall is red and two balls are wihite;
(i} Al the three balls are of the same cologr.

() Three persoms, Aman, Bipin and Mohan affernpt a  MMathematics problem
i fiv. The odds in favonr of Aman and Mohan solving the problem ame 3:2
and 4:1 mespectively and the odds against Bipin solving the problem are 2:1. Find:

(i) The probabdlity that ail the three will solve the problem
{ii} The probabdlity that pooblens will be solved.

Cuestion 9

(a) Find the locus of the complex number z = x + iy, satisfying relations arg(z — 1) = %
and |z—2—3i| =2 . Diustrate the locus on the Argand plane.
() Solve the following differential equation:
ye dx = (17 +2xe") dy, given that x =0, y=1.

SECTIONB
Cruestion 10
{a) If aandb are unit vectors and © is the angle between them, then show that
|£—ﬁ|=2m%.

(b} Find the value of A for which the four points A B, C, D with position vectors
—J— k- 4i+ 53+ Ak 3i+9)+ 4k and —4i + 47+ 4k are coplanar.

5]

5]



Cuestion 11

{a}

()

Find the equation of a line passing thoough the point (—1, 3, —2) and perpendicular to

X _y¥_= x+2 y—1_=z+1

1 2z 3 —3 2 5
Find the equations of planes parallel to the plane 2x — 4y + 4z = 7 and which are af a
distance of five units fiom the podnt (3, -1, 2.

Cuestion 12

()

()

If the sum and the product of the mean and vanance of a Binondal Dhstribotion are 1-3
and 0-8 respectively, find the probabdlity distribution and the probabdlity of at least one
SCCESSs.

For A, B and C, the chances of being selected as the manager of 2 Grm are 4 :1: 2,
respectively. The piobabdlities for them to intmoduce a radical change in the marketing
strategy ape 0-3, 0-8 and 0.5 respectively. If a change takes place: find the poobabdlity
that if is due to the appointment of B.

SECTION C

Cuestion 1.3

()

(b)

If Mr. Niraw deposits T250 at the beginning of each month in an account that payvs an
interest of 65 per anmim compounded monfhly, how many months will e requined for

the deposit to amount o at least €6, 390 7

A ol owner boys two types of machines 4 and B for his nfl. Machine A occopies
1000 sgm of area and requires 12 men to operate it; while machine B occuepies 1200 sgm
of areq and requires & men o operate it. The owner has 7600 sqm of area available and
72 men to operate the machines F machine A produoces S0 units and machine
B produces 40 undits daily, how many machines of each type should he boy o maximize

the daily output? Use Linear Progranmins to find the solution.

Cuestion 14

{a}

()

Atﬂjluftﬁﬂ,ﬂnwasdrmmnnlﬂhpﬁllﬂllnid-mﬂmmddim:ntadﬁrﬁa,iﬁﬂni
abank If the rate of interest was 125 per anmem, on what date was the bill discounted?
A company prodoces a commodity with 24 000 fixed cost.  The wvariable cost is
estimated o e 253% of the total revenne recosered on selling the pooooct at a rate of T8

per umit. Find the followings:
(i) Cost fonction

(ii) Reveme fuonction

(iiiy BrealeEven point.

(5]

[5]
[5]



Cuestion 15
{a} The price index for the following data for the year 2011 taking 2001 as the base vear was  [5]
127. The simple average of prce relatives mefhod was used. Find the valoe of x

Tienns A B Z D E F
Price (¥ per onit) in 50 T0 a0 20 18 23
wvear 2001
Price (¥per umit) in 100 g7.50 &l 22 x 32-50
wvear 2011

(b} The profits of a paper bag mamfachering company’ (in lakhs of mopees) during each month — [5]
of a vear are:

Month | JTan | Feb | Mar | Apr | May | JTone | JTuly | Aug | Sept | Oct | Now | Dec

Profit | 1.2 | 08 | 14 1 | 20 24 38 | 48 34 (1.8 | 08 1-2

Flot the given dafa on a graph sheet. Calculate the four mondhiy moving averages and plot
these on the same oraph sheet



