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Instructions
This paper consists of sections A and B.
Answer ALL questions in section A and FOUR (4) questions from section B.
All necessary steps in m}sweﬁng each question must be ;shown clearly.

Mathematical tables, mathematical formulae, slide rules and nonprogrammable pocket calculators
may be used.
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Write 'your Examination Number on every page of your answer booklet(s). -
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SECTION & (68 Biarks)
Answer ALI guestions in this section showing ALL necessary sicps and gnewers.

Using a scientific calculaior find

(8) %)+ sl (01% marksy
(b) logs® - m- (01% marks)
(c) . the mean and standard deviation of the distribution given in the table below:
( X ] 1.95 3.95 5.95 795 | 995 11.95 %
=—=3 , 7 (03 mmarks)
’ f 9 39 45 \ 42 11 4 7T

(a) , Given the statement: “If two vectors are orthogonal then their scalar (dot) product is zero”.
Wrte its
(i) inverse (i) converse (iii) ~contraposifive. (03 marks)

(b) Determine the-truth values of the following sentences:

(i) Either2<l ‘or 2-7 # 5.

(i) I2+1 =.10 then 12>10. (03 marks)

The end point coordinates of z line segment AB are A(x;, ¥\) and B (X5, ¥2). Prove that the

(a)
coordinates of the point p(x, y) dividing the line segment AB internally in the ratio A : p are
given by h
+Ax2 + A
pix, ) = e 5 }.13,4’1_ = (03 marks)
H+A T
(b) Find the coordinates of a point dividing the line segment joining Q(-3, 6) and R(6, 0) internally
in the ratio2 : 1. (03 marks)
(a) Find the value of angle A in triangle ABC which is such tha” z“—‘:%%; =13, c=29
. (0Z marks)
(b) Simplify sin™ (cosx) (02 marks)
(02 marks)

(¢) Evaluate tan (cos;‘( %}) without using calculators or tables.

If p, q, 1 are the roots of the equation 2x% + 3% —x — 4 = 0, form the equation whose roots are

(a)
R |
PLg, T
(b) Find the set of real values of x for which |3 —2x|< |4 + x| {03 marks).
(a) Describe, by eliminating 8, the curve represented by the equation
(03 mazks)

. = ZcpsBandy = 3siné.
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Show thiat the tocus of 2 point p which maves such+hatdts distance from the point (as, o) is €

(b)
o o2 yz
“times-its disiance fromrthe lins == % is the curve 'AT o =1 (03marks)
i e & o a (l-e")
(2) By using its logerithmic fmm show that the fnction cash % s doublevalued. (04 marks)
(b) Ix = %n3, f6d - §)coshx (i) - tamhx. (62 marks)
The frequency distribution below-shows the number of students at Nairobi University according to
their heights: :
Classes (heightin cm) | Freq, ()
60 —62 . 5
63 —65 18
66 — 68 - 42
69—71 v
72-74 8 "y
75-T77 12
78-80 | 16
Using the data above, find
(a) the mean (02 marks)
(b) semi-interguartile range. (04 marks)

(2)

(b)

(b)

The probability that Hamisi will pass this paper is 0.85 and that Amani will pass is 0.75. Find
he probability that )

(i) both will pass (i) Hamisi or Amani will pass. (03 marks)

A box contains 9 blue and 11 red balls. Three balls are drawn -at random from the box and
without replacement. Find the probability that
(1) all three are of the same colour

(1) one of the balls is red. (03 marks).

Solve zZ—1 = 0  giving your solution in polar form. (03 marks)
(i) Show that
. 1, 1 &
Sinn6 = —|z" - —n (014 marks)
£1 Z
{01%2 marks)

(if) Express sin’ @ in terms of multiple angles of 6.
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SECTION B {40 marks)
RGUR (4) questions from this section showing all necessary steps and answers.

Find the shortest distance from the polnt B(—1, -1, 1) to the liner = 2] -3k + A(Zi—j+ k)
(04 marks)

Find the cartesian equation of the plane. (024 marks)

Show that the lines

r =i+ A(6i+2j-3K) and ry=ip+ ]+ K+ U (-21 + ] — 2K) are skew. (03%  -marks)

Solve the following system of equations by using Cramer’s rule

2x+3y—z = -7

—3x+y+2z=1 (04 marks)
3x—4y—4z=-1
Prove by using partial fractions that
L+.I_+i+... S S - . (04 marks)
12 23 34 aln+1)  n+l 7
Find the value of (7[.(}23)1l without using tables or calculators to seven significant figures.
(02 marks)
(i)  Express the equation (x> + y*)* = x* -y’ in polar form.
(iij Find the cartesian equation of the locus given by r = 16 cot 8 cosec .9. {05 marks)
Find the eccentricity and coordinates of the foci of the ellipse 4x + 9y = 36.
oz Y n . CeX 1
Find — and simplify your answer, given that y = {05 marks)
dx \ e* +1
Evaluate the following integral correct to three significant rﬁ—gﬁres.
1 -
f —_— (05 marks)
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(a)

(b}

()

(®)

“Is it true that girls perform poorly in science subjects? * Is this & mathematical statement?

Why? (02 marks)

Given that a sentence has the truth table below, write down its expression in a simplified form.

PAq . PA~qg ~PAg ?
T T i T
F T F T
F F L T
F F F E
Test the validity of the argument P—q, qV~r .. ~r—~P

(i) Ifx>1,prove that

(i) Use the result in (i) above to calculate log.2 to three decimal places.

Integrate the following with respect to x:

; 5x+7
) === 4
x? 4 4x+8

(0S5 marks)

(02 marks)

(03 marks)

(02 marks)

(05 marks)



