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You should have the following for this examination:
Answer booklet;
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This paper consists of EIGHT questions in TWO sections; A and B.
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SECTION A: ENGINEERING MATHEMATICS
Answer any THREE questions from this section.
Solve the equation Z° = 7, leaving the answer in the form a + 7b. (8 marks)
(i) Express sech™ z in logarithmic form;

(ii) hence determine the value of sech™0.25, correct to three decimal places.

(8 marks)
Solve t_he equation:
6 =z—~2=0. (4 marks)
Solve the equations:
G) BEt = e,
(ii) log,z +logsz = 8;
correct to three significant figures. (10 marks)

Three currents I, I, and I; in amperes in an electrical circuit satisfy the equations:

41, -1, +,=12
3I1+212—2I3=_2
5I1 = 3[2 —Is =0
use elimination to solve the equations. (10 marks)

Convert the equations:
(1) (z—=1)Y+y*=4 to polar form;
2
(ii) TTG— = Ter sin’d =1 to cartesian form. (7 marks)

Determine the values of the constants A and B in the equation:

Acosh £+ Bsinh z=5e*—7e™*. (6 marks)
1
(1) Use the binomial theorem to expand ( i igﬁ )7 up to the term in z°;
- 13
(i) hence evaluate - (7 marks)
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SECTION B: ENGINEERING SCIENCE

Answer any TWO questions from this section.

Two forces F; = 20N and F, = 30N act at a point. If the angle between the two forces
is 30°, calculate the:

@) magnitude of the resultant force;
(ii)  direction of the resultant force. (6 marks)

A block of mass 40 kg slides down a plane which is inclined at 10° to the horizontal. If
the co-efficient of friction between the block and the plane is 0.1, calculate the:

(1) frictional force;
(i)  netforce experienced by the block in the direction parallel to the plane.

(Take: g =9.8m/s%).
(6 marks)

) Define the terms:

L work;
II. potential energy;
III.  Kkinetic energy.

(i)  Anaeroplane of mass 20,000 kg runs along a level runway at a constant speed
of 50 m/s. If it experiences a total retarding force of 200 kN, calculate the:

L power developed by the engine;
i 5 kinetic energy of the plane. (8 marks)

State the three modes of heat transfer. (3 marks)

A wooden block of volume 0.125 m®and density 0.7 g/cm? floats in a liquid with % of
its volume submerged. Determine the downward force which must be exerted on the
block to fully immerse it in the liquid. (6 marks)

Air is compressed in an engine cylinder. The ratio of the initial to final volume is
8:1. If the initial temperature, initial pressure and final pressure are 27 °C, 1x10° Pa
and 20 x 10° Pa respectively, calculate the final temperature. (5 marks)

Aload of 27 ',OOO N is raised through 60 cm by an effort of 3,600 N when the effort
moves through 540 cm. Determine the efficiency of the machine at this load.
(6 marks)
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Balance the chemical equation:
H»S80,+ Ca(OH), — CaSo,+ H,0. (4 marks)
Outline the three types of hydrocarbons. ;\'N (3 marks)

Given that the mass numbers of carbon and hydrogen are 12 and 1 respectively,
determine the molecular mass of the chemical compound given by the formula:

CsH; . (3 marks)

Calculate the mercury pressure at a depth of 20 cm if its density is 13.6 glem® at a
location where g = 9.8 m/s?. (3 marks)

An electromagnetic wave of frequency 4 X 10 Hz travels in glass at a speed of
2x 10°m/s. Calculate its wavelength. (3 marks)

Figure 1 shows a 5 m long beam of uniform cross-section supported at both ends. It
carries a load of 4,000 N as shown. Determine the reaction forces at the supports.

4 marks)
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