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ADDITIONAL MATHEMATICS 2

0575
GENERAL CERTIFICATE OF EDUCATION BOARD
General Certificate of Education Examination
JUNE 2024 ORDINARY LEVEL
Subject Title Additional Mathematics
Paper No. 2
Subject Code No. | 0575

Duration: Two and a Half Hours
Answer ALL QUESTIONS IN SECTION A and ANY.- TWO QUESTIONS FROM EITHER ’

SECTION B or SECTION C.
IN SECTIONS B AND €, ALL QUESTIONS CARRY EQUAL MARKS.

Candidates are expedted to answeria comisnation/of Section A‘and Section B'OR Section A and Section C
but NOT a combination of all three.

All necessary working unust'be shown. No marks will be awardeddfor answers without brief statements
showing how the answers have been obtained.

Electronic Calculators and Formulae Booklets are ALLOWED.

e ed
Where necessary take g as 10ms™.
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SECTION A: PURE MATHEMATICS
THIS SECTION IS COMPULSORY TO ALL CANDIDATES
(ANSWER ALL QUESTIONS)

I. (i) Find the value(s) of x for which for which (logs x)* — 4(logz x) + 3 = 0. (4 marks)

(i1) Given that the roots of the quadratic equation 2x? ~3x —5=0are aand f,
a) find the values of @ + 8 and « /3. (1 mark)

b) write down another quadratic cquation with integral coefficients whose roots are - @ and - 8. (3 marks)

2. (i) Find the number of waysiefarranaig the letters of the word"ARRANGING. (4 marks)

(ii) Write down the first three terms in_u-cendifig powers Gfainsthc binomial expansion of (1 —2x)71,
simplifying each'term. (4 marks)

~

3. During a meeting of women in a church, 24 women,sat on the firstrow, 21 in the second row and 18 in the
third row. Given thi@t the sitting arrancement continues mithesame patterm and no row was skipped,

find,
a) the'number of women who satOn the 5" row. (2 marks)
b) Shoew that no woman sat on the 9" row. ‘ (3 marks)
¢) HKind the total nimber/of women who attended the meeting. (3 marks)
4 (i) The binary operation * is défined . cr the set G = {1,355 7% where *denotes multiplication

modulo 8.

a) Copy and completethe table below for(G, ). (3 marks)
* 01§ 30ES, | 7
1 P13 [
303 5
SIS |7
7 17 3

vieet us at

b) State the identity element (1 mark)
(ii) A linear transtormation T is giver: by

T:(x,y) — 2x+y,x+2y)

a) State the transformation matrix 1cpresented by T. (1 mark)
b) Find the image of the point P(1,3) under T. (2 marks)
¢) Find the equation of the invariant line under T. (2 marks)
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5. (i) A man sells x cups of patched groundnuts and y cups of patched corn during break in a certain
school as shown in the inequality diagram below.

From the diagram.,

a) write down three inequalities in terms of x and y that satisfyithe unshaded region. (2 marks)
I he must sell both patehed eroundnuts and patched corniand thata cup of ’
patched grodndnut cost 125 tranes and a cupltipatched corn cast 50, francs,

b) find the maximum-expenditure that can be incurred by®the,man. (2 marks)

(i) The pointsiAand B has coofdinutes (£2,5) and (3, #1) respectively?

Find

a) the gradient of thestraight e AB. (2 marks)

b} the equation of the straight'linejoining the pointsAB. (2 marks)
0. (1) Solve for 6. inthe range)0° < 6 < 360°. the equation cosi20 = 1 (3 marks)

(i1) The functiony/ (v) s defined by f(x).= sin x + cosxwihere 0 < x < 27t

a) Copy and complete thetable below. (3 marks)
X { 0 T I 3 m| St | 3m 7 | o
4 2 4 1 4
f(x)y| 1 1 0 =14 | 0
Faking Tem 1o represent g dians units on the x-axis and 2em to represent 1 unit on the y-axis.
b) draw the graph 01~ME}9(§,)L15 at (2 marks)
¢) write down the minimum value of f(x). (1 mark)
7. The vector equations of the lines L ard 1, are

r=i—j+A%-))

r=4i+ (a+ 1)jrespectively. where 2. and a are constants.

Find.
a) ‘The value of « given that 1, and k, naersect. (3 marks)
Henee find.
b) the position vector of their point of intersection (2 marks)
¢) the angle between ) and L, (3 marks)
o o ) Turn Over
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8. ()
Wali
K
The diagram above shows a rectangular grazing area of a sheep bounded by an existing wall and barbwire on
the sides labelled x and k. Given that the grazing area is 162m?2.
a) Show that the perimeter of grasing area, P, is given as P = 2x + _1% (3 marks)
b) Find the minimum perimeter ot the barbwire. (3 marks)
(i) f(Bx — x%)dx . ' (2 marks)
- SECTION B: MECHANICS
IF THIS SECTION IS CHOSEN; THEN:SECTION C MAY. NOT BE CHOSEN
(ANSWER ANY TWO QUESTIONS)
9. (1) The particle moves from the'orizin O along the X-axiSm@lX, so that its distarice x cm from O at time,

t seconds iSgiven by x = 213 _6t2 4t

Find

a) The velocity of theparticle s ver =3 seconds (3 marks)

by The aceeleration ot the pariio ! _aftert =3 séconds {3 marks)
(i)

)

g « g ~ < BNk I F . . .

F'wo particies P and Mcﬁ*ﬁ%@ 5xi§g;and IRy 1edprcavelydrd connected by a light inextensible

string which passes over a smooth fixed pulicy at the top of @ smooth planc inclined at 30° to the \
horizontal. I
Given that the string is taut ane' the system i~ released from rest with particle 6kg hanging vertically,

find.

a) their common acceleration (4 marks)

b) the tension 1n the string. (2 marks)

(iii) A particle A, of mass 2kg, mo+ g with specit 3 ms ' coliides direatly with a stationary particle B of mass
4kg. Given that after collision A .- d B coalesce and move with a common speed v,

Find:

a) find the value of v, (Z marks)

b} the foss in kinetic energy duv 1o the colfision (3 marks)
0D00/0575/2 Goon
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10. (i) Air is escaping from a spherical balloon at the rate of 4cm3s™1 at the instant when the radius is 2cm .
Find,
a) in terms of 7, the rate of decrease of the radius, (3 marks)
b) the rate of decrease of the surface area of the spherical balloon. (2 marks)

Volume of a spherical ballon is gnr3 and Surface area is 4117‘2}

(ii) The area of the finite region between the curve y* = 4 — x?, and the line x = 0 and x = 2 is

rotated completely about the x-axis. Find the volume generated. (6 marks)
(i1i) The position vectors of three particles of mass 2kg. 3kg and Skg are (2i + 3jf),

(=3i+4j) and (2i — 5j) respectively. Find the position vector of the centre of gravity

of these particles. (6 marks)

.

e ]

The figure abave shows a uniform iudder of length 47 and weight and it4s placed with its lower end on a
rough horizontal floor and the top ¢nd on a smoctr verpeal wall, Given'that the ladder is inclined at an angle

0 . : - > R : p : .01
@ = 30" tothe horizontalfloorand ihe coefficivar of fiiciicn between thedadder and the tloor is =
V3

Find how farjupthe ladder a man of woight 2w can ¢imb without the ladder siipping off. (8 marks)

(i) A car of mass 1200kg has poWemet b ki mmimyeiifiat (he maximim speed of the car on a level road is
24ms !
a) Calculate the total resistance ¢ « ie matics Fike car at this speed. {4 marks)
Given thartheiengine is sttt iirking at the same rate and that the resistance remains constant.

. . . . 1
b) Calculate the aceelesation of car i a prene inclined at an angle 8 to the horizontal, where sin @ = eyl
when the speed of the car i o (5 marks)

— Turn Over
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SECTION C: STATISTICS AND PROBABILITY
(IF THIS SECTION IS CHOSEN, THEN SECTION B MAY NOT BE CHOSEN)

IF THIS SECTION IS CHOOSEN, THEN ANSWER ANY TWO QUESTIONS

12. The quantity of maize. in kilogrammes (kg). harvested by 100 farmers are recoded as follows

Maize (kg) 59 10-14 15-19 20-24 25-29 1 30-34
Number of farmers (f) N 29 37 16 14 2
(i) (a) Draw a cumulative frequency groph of the distribution (5 marks)

From your graph above. estimatc

{b) the median (3 marks)
(¢) the semi-interquartile range (4 marks)
(ii) Find the mean of thedistribution (5 marks)

3. (1) A discrete random variable _@has probability mass function f defined by

k(4 — x)dlfor x =1 2 ,
flx) = gk(x ), for x=3 15
{0, elsewhere
where k 1s agconstant.
a) Copy and complete the distribuiion table below: (2 marks)
X Y F ¥/ ALY 0P R
P(X = %) 2k \
Find . P
b) the value of the constant k (2 marks)
¢) the meanand variance of X (5 marks)

(1) A random varable. X is such that & ~Bm(n,:) with mean 2.

Find:
a) The value of n (2 marks)
b) The standard deviation of thesd; . ribution (3 marks)
¢) P(X < 2) (3 marks)

14. (i Two events A and B arbdielethars ag) :% VEARS T ~: LAn B) = iz-

FFind
ayP(AUB) (3 marks)
b) P(B|A) (3 marks)
c)P(A' 0 BY (2 marks)

(i1) A basket contains 20 white and 40 green cups. 1t is observed that 40% of the white cups and 30%
of the green cups are breakable. A cup X is selected at random from the basket. Find the probability that

a) X is breakable. (3 marks)

b) Xis a green cup or breakablc (3 marks)

¢) X is a white cup given that it : . breakable. (3 marks)
STOP

GO BACK AND CHECK YOUR WORK
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