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SECTION A

Q1 (a) An insurance company offers its policyholders a number of different
premium payments options. For a randomly selected policyholder, let X =
the number of months between successive payments. The cumulative
distribution function of X is as follows:

0 x<1
0.30 il=x<3
_} 0.40 3<x<4
FOI=19 045 4<x<6
0.60 6<x<12
i x =12
@A) FindP (3 < x £ 6).
(3 marks)
(11) Construct the probability distribution function for X.
(3 marks)

(iii)  Determine the expected value of X and explain what it means.
(4 marks)

(b)  Two cards are selected at random without replacement from a box which
contains five cards numbered 1, 1, 2, 2 and 3. Let X denote the sum of the

numbers drawn.

@A) Construct the probability distribution table for X. (Hint: Draw tree

diagram)
X 2 3 4 5 6
PX = x)
(4 marks)
(ii)  Find E(2X) and E(Y), givenY = X2 — 6.
(6 marks)
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Q2

(a)

(b)

©

Zahran hits 70% of her free throws in basketball games. She had 30 free
throws in last week’s game. Find the

@) average number of hits.
(2 marks)

(i1) standard deviation of Zahran’s hit.
(2 marks)

(iii)  probability that Zahran made at least 5 hits if he had 8 free throws
in yesterday’s game.
(5 marks)

A clothing store has determined that 25% 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 number of calls coming per minute into a hotels reservation center is
Poisson random variable with mean 3. Find the

(1 probability that no calls come in a given 1 minute period.
(2 marks)

(il)  mean number of calls coming for every three minutes.
(2 marks)

(ili)  probability the highest number of coming calls for every three

minutes.
(4 marks)

3 CONFIDENTIAL



DAS21203

CONFIDENTIAL
SECTION B
Q3 (a) If vectora =i — 2j — 0.5k and b =i — 2j + 3k.
()  Find -31-|—4a — 2b.
(4 marks)
(i)  Find the area of the triangle formed by the vectors.
(5 marks)
(b) Find the values of y if the angle between 3i + 2j and 2i + yj 1s 45° .
(6 marks)
(©) Given that P(4,2,—1) and Q(-1,1,3) are two points in three dimension
space. Find the symmetric and parametric equation of the straight line
passes through point P and Q.
(5 marks)
Q4 (a) If zy = 3+ 4i and z, = 4 — 5i. Determine
(1) -4z, + 274
(2 marks)
(i)  zpzq
(3 marks)
9+121
(b) Given Z = AL ,L
3-61

(i)  State the conjugate to be used for solving the above equation.

(1 marks)
(i1) Express z in polar form.

(6 marks)
(iii) ~ By using Euler form, find all the 4 root of z.

(8 marks)
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Qs

Q6

The following data represent the length of life in years, measured to the nearest
tenth, of 30 similar fuel pumps:

(a)

(b)

(a)

(b)

©

20 30 03 33 1.3 04
12 60 355 65 02 23
1.5 40 59 1.8 47 07
45 03 1.5 15 25 50
1.0 60 56 6.0 1.2 02

Construct the frequency distribution table with the class limit 0.0 — 0.9, 1.0
— 1.9 and so on. In the table should include class midpoint, class boundary,

frequency and cumulative frequency.
(8 marks)

Find mean, median, mode, variance and standard deviation.
(12 marks)

For two events 4 and B,P(A4) = % and P(B) = ~§—

(1) If P(AUB) = % ,determine whether or not 4 and B are mutually

exclusive.
(2 marks)

() If P(AUB)= % find P(AB) .
(2 marks)
A shipment of 50 programmable calculators has just been received by a

book store. It is known that 5 of those calculators are defective. A student
came in and bought three of the calculators.

1) Draw a tree diagram from the information above.
(4 marks)

(i)  Find the probability that the first calculator is defective.
(2 marks)

(iii)  Find the probability that less than 2 calculators are defective.
(3 marks)

Of 20 rats in a cage, 12 are male and 9 are infected with a virus that causes
hemorrhagic fever. Of the 12 male rats, 7 are infected with the virus. One

rat is randomly selected from the cage.
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Q7

(a)

(b)

@) Build the contingency table from the information above.
(3 marks)

(i1) If the selected rat is found to be infected, find the probability that it

is female.
(2 marks)

(iii)  If the selected rat is found to be male, find the probability that it is

not infected.
(2 marks)

A test has been devised to measure a student's level of motivation during
high school. The motivation scores on this test are approximately normally
distributed with a mean of 25 and a standard deviation of 6. Find the

1) percentage of students taking this test will have scores below 10.
(3 marks)

(i)  probability of students score higher than 15.
(3 marks)

(iii)  probability of students who received the scores between 15 and 30.
(4 marks)

Professor Erlin has 200 students in his mathematics lecture class. 62% of
the students score excellent grade for the subject.

(1) Show that the normal distribution can be used to approximate
binomial probabilities.
(3 marks)
(i1) Find the mean and standard deviation.
(3 marks)

(i) By using the continuity correction factor, find the probability that
at least 100 students will score excellent grade for mathematics

subject.
(4 marks)

— END OF QUESTION -
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. Table 1: Vector

lul =+ a? + b? + c?

. u
il=—

ul

OV =UYV + UV, + UV,

uev=|ul|vicosé

6’=cos"( i )
laliv]

A=—=|uxv|
2

XV = (UyVy — UV, i — (U vy —usvy ) j + (v, —u,v )k

If plane equation

Then distance, D

isax+by+cz+d=0
_}ax(, +by, +czo+a’[
I \/a'2+l72+c2 [

Table 2: Complex Number

z=a+ bi
Z=a— bi

z=r(cosf +isinf)

r=+a?+ b2

b
O =tan"1—
a

2412, = 1113[cos(6 + 63) + isin(6; + 6,)]

57
21 [cos(8, — 6,) + isin(6; — 6,)]
Z; T
7 = rei@ N = rneinG
S (&2 z™ = r™[cosnb + isinnb]
1 1 6+2kn 6+ 2knm
zn=rn<cos—————-+Lsm )
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Table 3: Probability

P(AUB) =P(A)+P(B)—P(ANB) P(AIB) = P(;:l(;)B)
Table 4: Descriptive Statistics
N T on
2 _ 2 1(xi = p)° 2 i1 (x; — X)?
A ST TTao1
: _ (Zﬁ 1)
2 =Z) or Zf r [Zfz X' ——7]
>~ F
= by 2B Mo=L+CG )

Table 5: Probability Distribution

Binomial X~B(n,p) = (Z) p’(1—p)" " forn=0,1,..,n

-y 7

4 foru=20,1,2..

Poisson X~P, (1) = ¢

Normal X~N(u,c2) , f(x)=

| Iz _
Standard Normal Z~N(0,1), f(z) = — eLz},zzx £
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