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Ipstructions

1, This peper consists of séttions A and B

Z

3.

Answer ALL qucstxons in section A and any FOUR (5] ql.esm'ms from section B.
All necessary steps in answering each question must be shown cleady
ATl apswers must bc written in the answer’ booklet prcmded. 3

Mathematical tabies, mathematical formulac shde mi-s and mgl“mbh pocke
calculztors mey be used. - i

Ceilular phones are not zilowed in the pxéminaﬁoﬁ.rpom.;_

: Write your Examination Number an every page of your aniswer bookist!
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SECTION A (60 Marks)

Amnswer ALL guestons in this section showing ALL necessary steps and answers.

Use four figure tables to find the value of': /\119 ¢’ In3
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By using 2 non programmable scientific calculator, find the value in (a} correct o 10 significant
(02 marks)

figures.

Given that S; = (p—q) >(~q—>~p) and §; = ~{~q—~p) =~(p—>9)

nse truth tables to find whether or not S is equivalent to S,. (022 marks)

Write the statement (~p—>q) —(~q——p) using the connective ~ and v, and prepare z truth table
for the resulting disjunction. (03%2 marks)

Two curvesy = 2x*—3andy = x"—5x + 3 intersect at two points. P is one of them and is in
the fourth quadrant. Find the tangent of the acute angle between these curves at'the point P.
(03 marks).

A point Q moves such that its distance from the point (5, 3) is equal to twice its distance from

the line x =2. Find the equation of the locus, (03 marks)
i — i 36
Prove that e 6_6 = - =tan28
cos 26 cos 8 —sin 36 sin 46
(03 marks)
Solve the equation Scosx — 2sinx =2 for-180° < x < 180° using the substitutien t = tau-;- X
(03 marks)

The first term of a geometric series is 27 and its cormmon ratio is 5 Find the least number of

terms so that the series can have its sum exceeding 550. (02 marks)

1
Express the series 1 +4 + 7+ 10+ 13 + — + 298 in the form Z f(r). (02 marks
=1 .

' ' n
Use the method of induction o prove that Z gt 2% —1 wheren = 1,2, 3, —.

I=1 =

(02 marks)

C(x, y) and D{0, -4} are the vertices of & parallelogram

The four points A(-2, -1}, B(4, 2},
(02 marks)

ABCD. Find the values of x and y.

1=
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(b) (i) Two straight lines L; and L, are drawn in the xy plane as shown in the dizgram below

Prove that § = tan” ——t 2 where m, and m, are the gradients of L, and L,

(if) it is between 2000 snd 6000 and divisible by 57

Led
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1+ mim;
respectively.
(ii) Find the acute angie between the lines whose equationsarey +Zx =3 andy+x =0.
Use the kyperbolic substitution to find j—;‘x—i (06 marks)
x? (x? +4)?
The heights in cm of 70 pupils in & certain class were distributed as follows:
-119 120-129 139 40-149 150-15% 168 170-179
0 7 10 ¥ 18 11 g
(&) Find the value of y {01 mark)
- (b) Compute the variance and mean of the data. (05 marks)
(2) Four digit numbers are formed from the digits 0, 1, 2, 3, 6, 9 without repesting & digit. HoW
many different mumbers will be formed? (02 marks)
(6) One four digit mumber in 9 (s) is chosen at random, what is the probebility that:
() itis grester then 4,000
(04 mazke)




10. (s) Giventhat ¢ = I-'r3iisarootoft’beeqmﬁpnzz—@+2i}z+q(1+i) =0

-and that p and q are real numbers, determine the values of p and q. 3 marks)
(b) ¥ zisa complex number, find the locus represented by the equation
fz—1]_ 2 g 6
’ z +1 J =N 2 =TS
! I
SECTION B (40 Karks)
Answer FOUR (4) questions from this section showing all necessary steps and answers.
. ; : ; T | 7+ 2 z~1
11. (2) Find the point of intersection of the line 7 =2 3 = 5
(3 marks)

with the plane 2x —y +2z =5

(b) Given the vectors:

&8=2mi-2j+k
b=i+2nj- 3k
e=3i-j +2k

(i) Find the values of m, n and 1 if the algebraic sum of the vectors is a null vector.
(1) Using the results in (i) calculate the arez of the plane formed by vectors = and b.

(iif) Find the volume of the parallelopiped 2s 2 function of m, n and r whose sides are the
(07 marks)

vectors given above.

3 =2 =3
12. () Ifthematix A= |2 3 —1| verifythatdetA = detA’ (3 marks)
1 -1 3

(t) Find the adjoint of the matrix in (a) and use it to solve the following system of equations:
3x-2y-2z =1
2x+3y-z=19
x-y+32=-+4 ' (Wmarks ks)
3. (a) Define the coardinates of p(x.y) in polar form and use it to write the following 'équaﬁonsmin
most simplified polar form:
@) -2+ @-bf=¢
(if) ax+by+c = 0. (04%% marks)

(b) Transform equations (i) and (ii) below into cartesian coordinates and complete them zs

instructed: : ‘ )

(i) r—4rcos8+4= 0znd show thatithasa unigue solution.

(i) sin’® + 8 cos™® = 4 and verify that the curve is the result of the product of two straight
lines passing through the origin. ‘ (05% marks)
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Starting from the definiton of the hyperbolic fimction cosh x,

show that cosh (m + 1) £ — cosh (m— [Jx = 2sizh mx (03 macks)

' ; 4 S i
Eveluge (° using & byperbolic fimeiion subsctitutior. {02 e}

Find the coordinates of the minimurm point of the catenery y = & cosh —. (04 marks)
: ) . &

% ‘x’dx
| =x, (05 marks)

The area under e strzight line y = 2x bounded by x axis, x =1 and x =h is rotated sbout the x

()~ Sketch and identify hie nature of the solid generated.

(i) Find the equation of the volume so formed as & fimction of h. (05 maks)
| Simplify () p(~p—g)
- {04 merks)

) .

Write the converse and construc

@ p Aflgp)
t the truth table of the conirapositive of the conditional
(prg)——q : (02 marks)

Test the validity of the argument whose premises are p—>{~p—>q), g—~p and p and whose
conclusion is ~q. (04 marks)
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