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INSTRUCTIONS TO CANDIDATE
1. This paper consists of TWO sections: A and B.

. Answer ALL questions in section A and ANY THREE (3) questions in section B.
Marks for each question are indicated in the brackets.

2
3
4. pEand idatessare:p rrowided with a separaie ansaer booklet
5

Do not write on the question paper.

This paper consists of FOUR (4) printed pages

C,an ddidate should check the question paper to ascertain that all pages are printed as
indicated and that no questions are missing.
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SECTION A: (40 MARKS)
Answer ALL questions in this section
1. Sole te equation:£"1) %IOg (X4 8)5 Zlog 1O(x + 2). (4 Marks)
2. Solve the equation: 32 — 5(3%) + 6 = 0. (4 Marks)
2
3. Ify = xsinx show that xzﬂ— Zxa_y + (2 +x2)y=0. (4 Marks)
dx? ox
4. Show'thasin®' = 48in6. (4 Marks)
5. Calculate the angle between vector A and B, given that vector: (4 Marks)

A=3{+4j—K, B=2i—j+£k
6. Given that complex numbers zi =2+ 3iand z2 = —1 — 2i, Express the sum of
z1 and zz in polar form. (3 Marks)
7. Find the gradient of the curve x2 + 2xy — 2y% + x = 2 at a point (—4,1). (3 Marks)
8. Given that vector: A =1—-3j+ K, B=-2{+3j+ 2K and C =31 + 4] — K, determine
the magnitude of D' = A + 3B — 2C. (3 Marks)

whenx=3and y =" (3 Marks)
2

9. Find the volume of the solid generated between the graphs y = §+ x* and y = x.

(4 -Marks,)
10. Determine the total surface areaand volume’ ©'f cl'o’s'e o co'ne”w"h"ose perpendicular height is

20cm and its base is made up of a circle of radius 7cm. (4 Marks)
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SECTION B: (60 MARKS)
Answer ANY THREE questions in this section
Find Newton-Gregory forward difference interpolating polynomial for the following data.
(6 Marks)

X 0. 0.2 0.3 104

y=f(x) | 1.40 1.56 1.76 | 2.0C
Determine-the-binomial-expansion |(1_3")2 as far’dsthe‘term inx2 Bysettingx=lin
1+3x 22

the results in a) above, determine the value of V19 correct to four decimal places.
(7 Marks)

Use Maclaurin’s series to find four non zero terms of a function f(x) = sinhx.
(7 Marks)

The probability of brake shoes of a car failing in one year due to excessive temperature is

L, dueto excessive vibration is L and due to excessive humidity is L. Determine the
20 25 50

probability that during one year period, a brake shoes:
1) Fails due to excessive temperature and e X 'Ce°s's'iV (2°Marks)
ii) Fails due to excessive vibration or excessive humidity. (2 Marks)

iii) Will not fail because both excessive temperature and excessive humidity. (2 Marks)

Expand of(x)=€ asfarastetemin  x® using Maclaurin's theorem. (5 Marks)

d
Solve the differential equation xy d_y = x2 + y2 given that whenx =1,y = 2.
X

(9 Marks)
43 en=1 5 1 3
Giventhe matricesA=[2 7 1]JandB=[2 1 5], determine:
1 -1 2 -1 3 2
i)+B (2 Marks)
i)02 ATP+ B (3 Marks)
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) Show that cosh—1 x = In(x + Vx2 — 1) hence evaluate cosh—1 2. (6 Marks)

i) Evalwaectesc (2 Marks)

c) The distance x metres moved by a car in a time t seconds is given by the equation
x = 3t3 — 2t2 + 4t — 1. Determine:
i) Velocity of the car at atime t = 0. (3 Marks)

DA cceleration ofthe ar & time t = 15s. (3 Marks)
13.

a) The length distribution of welding rods is shewery in . tdes tablerbelow.

Lengthincm | 0-4 |5-9|10-14 | 15-19 | 20-24 | 25-29 | 30-34 35-39

No. of rods 3 4 |5 2 7 1 9 6
Determine the:
i) Mean
i)  Median
ariance
iv)“*~ "Quartile deviation. 10 Marks)

b) The mean mass of a set of components is 150kg and the standard deviation is 18kg.
Assuming the masses are normally distributed, determine for a sample of 500 components,
how many are likely to have masses of;

i) between 120kg and 160kg,
i) more than 180Kkg,

i) 2kesrsvthan 125kg. (10 Marks)
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