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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer booklet;
Mathematical tables/scientific calculator.
Answer any FIVE of the EIGHT questions in the answer booklet provided.
All questions carry equal marks.
Maximum marks for each part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of 4 printed pages.

Candidates should check the question paper to ascertain that all
pages are printed as indicated and that no questions are missing.
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Given U = tan " (y/z), show that

8 u 3’u =0
oyt (9 marks)
The radius of a cylinder increases at the rate of 6 cm/s and its height decreases at the

rate of 3 cm/s. Use the partial differentiation to determine the rate at which the volume
is changing at the instant when its radius and height are 12 cm and 18 cm respectively.

(5 marks)
Locate the stationary points of the function f(z,y)=z?+ 2y’ — 62+ 12y, and
determine their nature. (6 marks)
Solve the equations:

@ 2" -7(2)+6=0

(i) 2logy(z+1)+logsz=1
(15 marks)

Three forces Fy, F; and F; in newtons, necessary for the equilibrium of a certain
mechanical system satisfy the simultaneous equations:

-2F; 1@—
wn-madynotes.co.ke
F|+F2+F
Use elimination method to solve the equations. (5 marks)

Given the complex numbers Z, =2+ 5;,Z,=1—3jand Z3 = 2+ 3;, determine:
(i) 47 *+32,2,
- e R R
@ Z¥z=7+t7,17
giving the answers in the form a + jb. (13 marks)

Determine all the roots of the equation:

+H(1+/3)=

(7 marks)
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Evaluate the integrals:

. z+1
® oj‘:c!+z+ldr

1
= z+2
(i) of(z+1)’(z+3)“’
(12 marks)

Sketch the region enclosed between the curve y = 1—2z° and the line y =2z —2,and
use integration to determine the area of the region. (8 marks)

Determine the term in z° in the binomial expansion of (2 + 3y)° ,and find its value
when z=-;-andy=-12-. (6 marks)

Find the first four terms in the binomial expansion of (9 — 3z)7, and state the values
of z for which the expansion is valid. (5 marks)

(i) use the binomial theorem to show that, for z very small,

1
(—1:—3-3—) =1 +-;—:r + %z’ , approximately.
-1z
e AR g 1.
©  iiolot 1L b e i @ V51 conet
four decimal places. s (9 marks)
Prove the identities:

W 128 (Cosecd+Catd)

(i)  CosO+Cos(8+120°)+ Cos(6+240°) =0
(10 marks)

(i)  Express 7sinf —5cosf in the form Rsin(@—a),where R > 0 and
0°<a<s9r

(i)  Hence solve the equation:

7Sin @ — 5 Cosf = 4.3, for values of & between 0°and 360° inclusive.
(10 marks)
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Given that psinhz + gcoshz = 5¢* + 3¢ *, determine the values of p and ¢.

(6 marks)
Prove the identities:
(i) Cos h(z +y) = coshzcoshy + sinhzsinhy
" - _2tanhz
A T
(8 marks)
Express sinh 'z in logarithmic form. (6 marks)
dy Fit, .
Find 7~ from first principles, given
y=%= 1
+2
g (6 marks)

Use implicit differentiation to determine the equation of the normal to the curve

2’ +y* — dzy + 6z + 4y = 8, at the point (1,1).
(7 marks)

Deternyine the stati points of the function f(z)=T3+3z’—12z+6,mdmu

(7 marks)
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