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MATHEMATICS
(T lmee hours)

(Candidates are allowed additional 15 minules for only readmg the paper, *
" They must NOT start writing durzng this time)

Section A - Answer Question 1 (compulsory) and five other questions.

Section B and Section C - Answer two questtons from either Section B or Section C.
All working, including rough work, shouxlgl Be done on the same sheet as, and adjacent to,
the rest of fhe answer.

The intended marks for questions or parts of que s"nans are given in brackets [ ].
Mathematical tables ar;d graph papirs‘ are provided.

Slide rule may bé’l od.

! 4* &
sfprION A
Question 1
; 6 X o
}j)f Ifthematrix A=| 2 -1 2| isa singular matrix, find the value g [3]
-10 5 2
Gif  Solve: Cos™ [sin (Cos™0)] = 74 Yy 3]
‘(/ma/ Show that the line y = x ++/7 touches the hyperbola 0x* — 16y* = 144 . 3]
Lim -
\.(/'16) Evaluate: i [x tanx—-Esecx_J f'\/‘)« : (3]
x> |
\gy/ Evaluate: .[ = - 131
(x+1)
3
_j}'i{ Evaluate: j |x + 2|dx 131
-3
(viiLX’ A fair die is thrown once. What is the pr obability that either an even number or 2 (3}
" humber greater than three will turn up? )( g o
{ii) If the regression equation of x on y is given by mx -y +10=0 and the equation of yon  [3]
x is given by — 2x + 5y = 14, determine the value of ‘m’ if the coefficient of correlation
1
between x and y 1S —=. .
¥ \/ﬁ)_ L(
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v (pej/ * Fljo, o are the three cube Toots of unity, then simplify: [3]
(3,' Sco +3m° ) (1+20 +0?)
‘ t(/x)/ Solve the differential equation: cosec’x dy — cosecy dx = 0 [3]
\Qéstion 2
Jﬁ{ By using properties of determinants, prove that the determinant I5]
a sin 0s g .
: P S +2A)
-sinx —a 1 | is independent of x.
| cosx 1 a Q_!‘Aﬂ‘&)gﬁ.ﬂfvc_a‘:}/}%‘p‘” A L
xﬂj{ i A : &n AL IA*H‘& ¢ QOIPE N’A 7)
Using matrix method, solve the followmg equations: . A Ay 09?@/ CinPee ?7:[’ ]
Sx 4+ 3y+z=18 51 AeerB e - 9N y / :
2c+y+3z=19 - - %wﬁwwﬁ“
x4ty taz=25 G b sadting Qe Aeinh
\/dxestion 3 g:?«;;j;aﬁ P2 = 2¢in ')? - ‘{{ #@a«“ P
3()1-&hn A) Snb = Benh 3;? &nsh .

\Lff(’ Using Rolle’s theorem, find a point on the curve y = sinxc + cos x - 1, x [0, —] where  [5]

the tangent is parallel to the x-axis.

‘9/ Find the equation of the parabola whose focus is (~1, —2) and the equation of the [5]
directrix is given by 4x — 3y + 2 =0. Also find the equation of the axis.

& ~Q et 4 T} €02 Y R
stion 4 2 % \ S
“e Pn that . - Yendas g bmm-ah f“*’[SJ
rove that: :
B T L 04 ©n > € How - oL famiy
sin | 2Tan™ = = Sin*'— |=2— %
5 25 425

\(,15{ x,yand z represent three switches in an ‘ON’ position and x', ' and z' represent the same [5]
three switches in an ‘OFF’ position. Construct a switchi ing circuit representing the

polynomial (x+y) (x'+2z) +y (' +2z'.

Using the laws of Boolean Algebra, show that the above polynomial is equivalent
to xz + y and construct an equivalent switching circuit.

Question 5

y . i £ sk i s no
(@) Using a suitable substitution, find the derivative of Tan’ i with respect to x. [5]
a+x

(b) A closed right circular cylinder has volume. 5219 cubic units. Find the radius and the [5]

height of the cylinder so that the total surfac e area is minimum.

2
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Question 6 ; 3/ ;
2sin 20 — cosB 5 5]

(a) Evaluate: j - .
6—cos’®—4sinb

(b) Drawa rough sketch of the curve y = ¥* — 5x + 6 and find the area bounded by the curve [5]
and the x—axis.

‘/Q{é:stion 7

A@{ Find the equations of the two lines of regression for the following observations: (5]
3, 6), (4,5), (5,4),(6,3).(7.2)

Find an estimate of y for x = 2.5

: Jb?j Calculate Spearman’s coefficient of rank correlation from the following data and interpret (5]

the result:
: = 16 \ | 2 | 53
. g . sl 31 | o7 0 3
# x i 1 3 'Y

\Eéestion 8

\};«2} Akhil and Vijay appear for an interview for two vacancies. The probability of Akhil’s [51 _

selection is % and Vijay’s selection 1s %— . Find the probability that only one of them will . i s
be selected. : E:

05{ There are two bags. One bag contains six green and three red balls. The second bag [5] =
contains five green and four red balls. One ball is transferred from the first bag to the i

second bag. Then one ball/js'd:r&\i/fl from the second bag. Find the probability that it is a

red ball. Vo) 5 “’*Q
& Las] S«

Question 9
(a) Solve the differential equation: (¥ +log x) dx —x dy=0, given thaty = 0, whenx = 1. [5]
(b) Find the locus of 2 complex number z=x + iy, satisfying the relation |3z - 4i|<[3z+2|. (5]

[llustrate the locus in the Argand plane.
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Question 14

(a) A bill of exchange for Rs. 722 was drawn on the 3" April, 2009, payable three months [5]

after date. It was discounted on 15 April, 2009 at 4.75% per annum. What was the
discounted value of the bill?

! (b) The average cost function AC for a commodity is given by AC = x + 5 + ﬁin terms of

[5]
X
! output x. Find the:

(1) Total cost and the marginal cost as the functions of x.

(i)  Output for which AC increases.

Question 15

(a) The index number for the following data, for the year 2008, taking 2004 as base year was found [5] .
to be

116. The simple aggregate method was used for calculation. Find the numerical values
of x and y if the sum of the prices in the year 2008 is Rs. 203.

Price in Rs. Price in Rs.
in the year 2004 in the year 2008

Commodity

5]

Dates in
the month

of April |
45 | 13 | 31 ; I8 11 2 3 1
| |
I Calculate three days moving averages and display these and the original figures on the same
1 graph.
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SECTION B ﬂ

VQ/uestion 10 é/ D

Find the value of A for which the four points with position vectors 21 + 51 +k, ~§— Ak, (5]
- 31+ Aj+8k and—41+37+ 4k are coplanar. r—"gz/g -

¢’ +a’-b?
( In any A ABC, prove by vector method thatcosB= ——— — [5]
2ca
g g ;
SE i Zac o1 = §"- o’tat=2ac cosb
y(estion 11 .
e - 22" Oova
(22/ Find the shortest distance between the lines whose vector equations are: [5]

r=(4i- 7+ 2k) + Ag + 2§ - 3k) and r=2i+j-k +u(31 + 2 — 4k).

yb/ Find the equation of the plane passing through the line of intersection of the planes [5]
x+2y+3z-4=0and3z—y=0 and perpendicular to the plane 3x+4y-2z+6=0.

Question 12

(@) A factory has three machines A, B and C producing 1,500, 2,500 and 3,000 bulbs per [5]
day, respectively. Machine A produces 1.5% defective bulbs, machine B produces 2%
defective bulbs and machine C produces 2.5% defective bulbs. At the end of the day, a
bulb is drawn at random and is found to be defective. What is the probability that this
defective bulb has been produced by machine B?

(b) Five bad eggs are mixed with 10 good ones. If three eggs are drawn one by one with iS]
replacement,.ﬁnd the probability distribution of the number of good eggs drawn.

§
SECTION € %%ﬂ/
Question 13 ke

(@) A company produces two types of items, P and Q. Manufacturing of both items requires [5]
the metals gold and copper. Each unit of item P requires 3 gms of gold and 1 gm of
copper while that of item Q requires 1 gm of gold and 2 gms of copper. The company
has 9 gms of gold and 8 gms of copper in its store. If each unit of item P makes a profit
of Rs.50 and each unit of item Q makes a profit of Rs.60, determine the number of units
of each item that the company should produce to maximize profit. What is the maximum
profit?

(b) At the beginning of each quarter, a sum of Rs. 1,500 is deposited into a savings account [5]
that pays 12% per annum compounded quarterly. Find the amount in the account at the
end of four years.
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