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1) Consider the following system of three linear eoret.

X+2y -3 =-1
X-y+2Z =8
v+ -4 =6

0] Transform this system of linear equations into mdtrm and
identify the coefficient matrix.

(i) Let the coefficient matrix be denoted Ayls A invertible? Justify
your answer.

(i) Write down thethree elementary row operations used in matrix

algebra.

(iv)  Apply elementary row operations to solve the gisgstem of linear
equations.

(V) Is the given system of linear equations consistelustify your
answer.

(30 Marks)
ANSWER IN THISBOX
: 1 2 -3\x -1
(i)
3 -1 2 |yl|=|8
5 3 -4)\z 2
12 -3
A=|3 -1 2
5 3 -4
(i) Not invertible. |A] = 0.
(iii) 1 Interchanging two rows of a matrix
2Multiplying a row by a non-zero constant
3Adding a non-zero multiple of one row to anothewx ro
Continued...
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(iv) Multiplying the first row by —3 and adding it todlsecond row we
obtain

1 2 -3\x) (-1
0 -7 11| y|=l11
5 3 -4)\z) |6

Multiplying the first row by -5 and adding it toehhird row we obtain
1 2 -=-3)Xx -1
0 =7 11})y|=|11
0 -7 11)z 11

Multiplying row 2 by —1 and adding to row 3 we obta
1 2 -3)\x -1
0 -7 1ljy|=|11
0O 0 Oz 0

Multiplying row 2 by —1/7

1 2 -3)\x -1

01 =-Yly|=|-%
00 0 )z 0

Multiplying row 2 by —2 and adding to row 1, we ainot

1 0 % \x 1
0 1 -Hlyl=|-%
0 0 O z 0

This system has infinitely many solutions of theno
2=k y=Bk-1)  (25-K)

(V) Consistent. As shown in (iv), it has infinitely nyasolutions.




2) Consider the follow figure of a unit circle withrtee at the origin and

71
0<8, p<—.
¢ 2

A

» X

Ay’/O'i_

B

(i)  Write down the position vector #fand ofB in terms of the unit vectoisand].

(i)  Find the dot producﬁA. OB and the cross produdA X OB .

(i) Using (i), prove that
(a)cos@ — ¢) = cosfcosyg +sindsing and
(b)sin(@ — ¢) = sindcosg — cosdsing

(40 Marks)
ANSWER IN THISBOX
(i) OA =cos @i + sin o1
OB = - cosgi-singj
(i) OA.OB = (cos@i + sin 8j).( - cosgi-sing])
= - co8cosg -singsin g -------------- (1)
Continued.,.
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i j K
OAx OB =|cos® siné 0
—-cosp -—-sing O
= (- co8sing + sindcos@P) k ---------------- (2)

(i) OA.OB = |OA| |OB | cosy wherey is the angle betwee®A andOB .
DA| = /cog 6+sin*0 =1,
Therefore,

PB| = /cos’ ¢ +sin’ ¢ =1.

OA.OB = (1)(1)cos(n + ¢ — 8) = —cos@ — 8) = —cos@ - )

3)
By (1) and (3),cos@@ — @) = —cosfcosg —sindsing

Thereforecos@ — ¢) = cosf cosg +sindsing

OA x OB = |OA| |OB | siny k = (1) (1) sin(T + ¢ - § k
= oS - gk eeeereeee (4)
By (2) and (4), - sif(- ¢) = (- cos@dsing + sind cosy)

Therefore,sin(@ — ¢) = sinfcosg — cosdsing

Continued...






3)

Let X be the continuous random variable which is defimgthe length of a
random access memory (RAM) cdrdah centimeters (cm), produced by a
particular manufacturer. The probability densitgdtion (pdf) ofX is given as
follows.

(i)

(i)
(i)
(iv)
v)

kx 0<x<6
f(x)=
0 otherwise

Calculate the value d&f

Calculate the probability that the length of a RAKd is not more than 5
cm.

Calculate the probability that the length of a RAld is at least 5 cm.

Evaluate the expected valueXf
Evaluate the standard deviationof
(30 Marks)

ANSWER IN THISBOX
()
sincej f(x)dx =1
6
j kxdx =1
0

6
kJ- xXdx =1

0

-,
K X—} =1

L 2 0

2

k 6— - 0} =1

2
K38 -1

2
18k =1
K ==
18
Continued
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(ii)

5 5 2
P[XSS] = ixdx =ijxdx =1 x
)18 183 18 2 |,
:i 5—2—0 :2_5
18] 2 36
= 0.6944
[ P[X<5]  =06944
(i)
P[X = 5| =1-P[X <5] =1-22
36
= 0.3056
OP[X >=5] =0.3056
(iv)
6 6 378
E[X] = [xtxdx =[xk =4 X
) 718 187 18| 3 |,
_6x6x6  _216
18x3 54
=4
0 E[X] =4cm
(V)
6 6 4 6
E[XZ] =Ix2ixdx =ijx3dx =1[X} =1
)" 18 18, 18 4| 18
:6><6><6><6:1296
18x 4 72
=18
0 E[x?] =18
vix] =g[x?|-[E[x]?
=18-4°
=18-16
=2

Therefore standard deviationv2 = 1.414cm
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