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SECTION A

Q1 (a)  The discrete random variable X has the probability distribution function

kx, x =246
P(X=x)={k(x—2), x=8
0, else
@) Find the value of constant .
(2 marks)
(ii)  Obtain the table of probability distribution of X.
(1 marks)
(iii) Find P (3.3<X<9.9)
(2 marks)
(iv)  Find the expected value, E(X).
(2 marks)
(v)  Find Var(X).
(3 marks)

(b) X s a continuous random variable with probability density function given by

_(c(9—x%), DEx<£3
fe) = { 0, else

where c is constant.

6)) Find the value of c.

(ii)  Find the cumulative distribution function of X.

9
(ili)  Show that the expected value, E(X) = 3
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Q2 (a) A clothing store has determined that 15% of the people who enter the store will make
a purchase. Ten people enter the store during a one-hour period. Find the probability
that at least one person will make a purchase.

(3 marks)
) The mean number of students late to class per day is three. Find the

(i) probability exactly three students late to class per day.

(2 marks)
(i)  mean number of students late to class per week.

(2 marks)
(i11)  probability at most two students late per week.

(3 marks)

() Statistics released by the National Highway Traffic Safety Administration show that
on average 100 of all automobiles undergoing a headlight inspection with a variance
of 64 failed the inspection. What is the probability that

(6)) at most 85 of the automobiles failed the inspection.
(5 marks)

(i)  between 110 and 120 of the automobiles failed the inspection.

(5 marks)

SECTION B
Q3 (@ Leta= i—2j+2kb=3j+2kandc= —4i+j— 3k Find

i) asb

i) bxc

(iii) (cxa)eh

(b) Find an equation of the line that passes through M ( 2,.3",5) and N(1,—-1,-2).
(4 marks)
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© Find the vector equation of the plane containing P(—1,2,1),Q (0,—3,2) and

R(1,1,-4).
(6 marks)
Q4 (a) Ifv=2-3i andw =3 + i, express z = Zv;-w in the form of a + bi.
(5 marks)
(b) Givenz; = 1+ iv3 and z, = 6 + 8i.
(i) Express ?— in polar form.
2
(6 marks)
(ii) Express z,z, in polar form.
(4 marks)

() Applying De Moivre’s Theorem, calculate (1 + i\/?;)s in the form of
a + bi.

(5 marks)

Q5 (a) The data shown are the number of grams per serving of 35 selected brand§ ,of\ m{ts.
Copy and complete the Table Q5. ) >

?»

Table Q5 R\ 4
Class limit | Lower boundary | x f fixi | ﬁ/ fix?
1-19 13 g/
20-38 8 N
39-57 6
58-76 5
77-95 3
Z = Z = =
(6 marks)
(b)  Find
@) mean.
(2 marks)
(i)  mode
(3 marks)
(iii) median
(5 marks)
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Q6

(@)

(b)

(iv)  standard deviation
(4 marks)

In my town, it’s rainy one third of the days. Given that it is rainy, there will be heavy
traffic with probability %, and given that it is not rainy, there will be heavy traffic with

probability %. If it’s rainy and there is heavy traffic, I arrive late for work with

probability -. On the other hand, the probability of being late is reduced to ~ifit is not

rainy and there is no heavy traffic. In other situations ( rainy and no traffic, not rainy
and traffic ) the probability of being late is 0.25. You pick a random day.

) Draw a tree diagram
(5 marks)

(i)  What is the probability that it’s not raining and there is heavy traffic and I am
not late?

(3 marks)

(iii)  What is the probability that I am late?
(3 marks)

(iv)  Given that I arrived late at work, what is the probability that it rained that day?

In an exam, two reasoning problems, 1 and 2 are asked. 35%-s
1 and 15% students solved both the problems. What'j,sffle@
solved the first problem will also solve the second one?%,

/ (4 marks)

(@}5) ed problem

ility students who

- END OF QUESTIONS -
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Table 1: Vector

|ul

=+ a? + b2 + 2

u
||

UeV=uV +uU,V, +u;V,

uev=|ul|v|cosd

6’20051( uOv) A=—]uxv|
2
lullv]
uxv = U,y —usv, )i — (v, —uzv,)j + (v, —u,v )k
If plane equation is ax+by+cz+d =0

Then distance, D

_|ax +by, +cz, +d|

| |

a +b2+c

Table 2: Complex Number

z=a+bi z=r(cosf +isinB)
Z=a—bi
r =+/a? + b2 9=tan'1é
a

/‘é»

212, = ry1y[cos(0; + ;) + isin(6; + 6,)]
»
—_= = [COS(91 = 92) + lSln(Bl - 92)] (&‘V
JR—— = rgin®
I (9+r2lk1r) z" = r"™*[cosnB + i sinnb]
1 1 0+2kn 0+ 2km
Zn=r7rn (cos————————+ lsm—)
6
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Table 3: Probability

P(AUB) =P(A) +P(B) — NnB P(AnB
( )=P(A)+P(B)—-P(ANB) P(A|B) = ( )
P(B)
Table 4: Descriptive Statistics
_ diz1%i %= Yic1%i
N T on
2 LG ) o 2l =)
N n—1
n n 2
1 1 Q. fixi)
2 _—— 2 s — 2 2 — . -2
S Zf_lzl:fl(xl x)* or s Zf_l[zlflxl > F ]
= i=
n d
2_F 1
M=L,+C(%——) My=L3CCr3 5)
m

Table 5: Probability Distribution

Binomial X~B(n,p) = (:f) pr(A—-p)" " forn=01,..,n

oy
Poisson X~Py(u) = ¢c #

fory=0,1,2 ...

Normal X~N(u,62), f(x)=

<3V
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