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General Instructions

1. Read all the instructions carefully before answering the questions.

2. This question paper consists of Eight (8) questions in Four (4) pages.
3. Answer any Six (6) questions only. All the questions carry equal marks.
4. Answer for each question should commence from a new page.

5. This is a Closed Book Test (CBT).

7. Answers should be in clear hand writing.

8. Do not use Red colour pen.
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Q1. (a). State the Ceyley-Hamilton’s theorem. ' (05%)
D Leta= (_79 _45) Using the characteristic equation of 4, prove (20%)
that A* — 24 + [ = 0, where I and 0 are the unit matrix and the zero
matrix of order two respectively. Hence, find a matrix B such that
B?=10 and B £ 0.
ii}. Find the constants ¢ and f of the following equation. (15%)

x" = (x — 1?*f(x) + ax + 5, where 1 is a positive integer such
that n > 1 and f{(x) is a polynomial of degree n — 2.

ii). Hence, deduce that for everyn € Z¥, A" = 1+6n an ] . (10%)

-9 1-6n
(b). Using the column operations and row operations, prove that (30%)
a b ¢ a+b+c
b ¢ al|l= —--~(~-2—)[(a—b)2 + (b —c)2 + (c —a)?].
c a b
atb—c b+c—a c+a—b>h a b c| (20%)
Hence, deducethat |b+c—a c+a—-b a+b—ci=4|b ¢ al
cta—-b a+b-c b+c—a c a b
Q2. (a). x3
Let v = f(x) = Fympl
1). TFind the vertical and slant asymptotes of the curve of y = f(x). (20%)
i) d x*(x = 3)(x+3 50%
) Prove that 2o ( 5 X ) 5. Determine the sign of (50%)
dx " (J3-2) (V3 +1)
d
?i%;é as x varies from — oo to co. Sketch the graph of y = f(x).
(b). Ifz = f(x,v), x =rcosf and y = rsind, then prove that (30%)

(62)2 N 1 (62)2 3 (62)2 N (62)2
or r\gg/  \dx ay/ -’
Q3. (a). Using De Moivre’s theorem, find sin38 in terms of siné and cos386 in (30%)

tan3d tan®d — 3
tan8  3tan?f — 1

). Considering the general solutions of the equation tan38 = 1, prove  (20%)

terms of cosf. Deuce that ,where § £ nm,n € Z.

: 5
that the roots of the equation x2 — 4x + 1 = 0 are tan{% and tan 5«

ii). , T 5 Sn (10%)
c —— — = 16.
Show that sec E + sec B
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, z—4 Vs 0
(®). P(z) sitisfies the locus of arg (z-{——4) =7 Show that Im(z) > 0 and (40%)

Sketch the locus. Deduce that the above curve can be expressed as

|z — 4i] = 44/2 and Im(z) > 0.

Q4. (a). Prove that the equation of the normal to the parabola y* = 4x at the point (20%)
P (t%,2t)isy + tx = 2t + £3.
The normal to the parabola y? = 4x at P (2, 2t) meets the axis of the
parabola at ¢ and GP is produced beyond P to () so that GP = PQ.

i} Find the coordinates of the points & and Q. (20%)
ii). Show that the locus of @ is the parabola y* = 16 (x + 2). (20%)
(b). Find the equations of two straight lines through the origin each of which (40%)

_ ) . x—3 y—3 =z o
intersects the straight line =7 771 and inclined at an angle of
)
3 to that straight line.

Q5. (a). Using an integrating factor, find the general solution of the differential (30%)

d
equation % + ytanx = secx.

(b). Using the substitution y = v, find the general solution of the differential (30%)

d
equation ny% = y2-x2,

(c). Prove that the general solution of the differential equation (40%)
d” d
d—tjzj — Za% + (a? + w?)y = 0is y(t) = e*(Acoswt + Bsinwt),

where A and B are arbitrary contants. If y(0) = 4 and y*(0) = 4a, then

deduce that the solution is y(t) = 4e%cos(wt).

Q6. Define the vector product and scalar product of two non-zero veetors @ and b. (20%)
(a). The position vectors of the points X and Y are x and y respectively, If the  (20%)

line joining X and Y is divided internally into the ratio m: n by the point Z,

then prove that the position vectorof the point 7 is (nx + my).

m+ 1
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(b). The point O lies inside of the triangle ABC. The lines AQ, BO and CO are  (30%)
extended and they meet the sides BC, CA4 and AB at the points L, M and
Nrespectively. FBL: LC=A: 1, CM: MA= p:1and AN : NB=v:1,
then by using the vector product and part (a), show that Auy = 1.

() Leta=2i+2f—~k b=6i+3j—2kandc = 2i—2j+k (30%)
).  Find the unit vector perpendicular to both the vectors a and b.
ii).  Find the angle between the vectors a and b.

iii), Find the triple scalar product of the vectors a, b and c.

Q8. (a). State Bayer’s theorem, A bag has 10 number of books that are identical,  (40%)
except only in colours. Also, nobody knows that how many white
coloured books are in the bag. If one book was randomly drawn at one
time from the bag, then it was a white. Find the probability that all the

books in the bag are white coloured.

(b). The amount of rice (in hundred kilograms) that a supermarket sells in a (60%)

day is a random variable with density function

k(3—]x—3D, f0<x<6
flx) = , where k is a constant,
0 , - ifx<Oorx>6

i).  Find the value of k.
ii). What is the probability that the number of kilograms of rice that
will be sold in a day is,
(o). More than 300 kilograms?
(). Between 150 and 450 kilograms?
iii). The events in (o) and (B) are denoted by A and B respectively.

Determine whether A and B are independent.

End

-Copyright reserved -
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Q7.

(a). Using Newton-Raphson method, construct an iterative formula to

(b).

calculate the square root of a positive humber c.

Hence, taking x, = 2, calculate V5 correct to nine decimal places.

(60%)

Suppose that a function f(x) acquires the following values for the given (40%)

x values in an experiment.

x 0 0.1 0.2 0.3 0.4
f 1 1.01 1.04 1.09 1.16

0.4
Use the following rules to approximate the value of |  f{x)dx.
0

i). Trapezoidal rule.

ii). Simpson’s rule.
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