4004/2 NOVEMBER 2018 SOLUTION GUIDE

l@) (i) |ax—x(a— b) + 2bx Evidence of correct removal of
2 brackets and directed numbers
=ax —ax+ bx + 2bx ~xX—b = +bx
=3bx Simplifying by grouping like terms
(i) | (x—2)2 — 42 Expansion of the square bracket i.c.
x=2)(x—-2)
=x%—4x+4—x2 2
Grouping and simplifying like
—dx + 4 terms
(b) . 111 1 1 J Correct substitution followed by
T2 [5 + (E o 1) correct removal of inner brackets
and getting 2.
1r1 1
=‘(“+1‘) won ol R Sy
2\2 2 2 Or multiplying 3X3+3% giving
1 L
=3 £74
(c) =3 %42 Evidence of correct denominator
x—2 x+3 with all the essential brackets,
=3 +3) - (x+ 2)(x=2) 1 Understanding ot “difference of
. (x—2)(x +3) tWo squares” can be applied in
expanding (x — 3)(x + 3)and
x2+3x—3x—9—(x2—2x+2x—4) (x=2)(x +2).
= -2)(x+3
*=20+3) Brackets are very important on
x%—9 — (x2 —4) = (x + 2)(x — 2) s0 that the pitfall
= m l of getting —x2 — 4 is avoided.
_x?—9-—x% 44
C x—-2)x+3)
= I
(x=2)x+3)
2(a)(0) Understanding that ‘per’ means

$50
Skg

=¥%10

“divided by dividing the total cost
by 5 kg
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(ii) 115% : $50 Any price i.e Cost Price is always
= 100% : ?(less) 100%, so adding Vat means selling
price becomes 115%
$50x100 115% : $50
115
- 15% (VAT)
=$43.48
$50x15% . . =
giving 86,52
- VAT = $50 - $43 48 el
=$6,52
(1ii) Evidence of calculating the total
cost and then finding 10% of the
10 t i . .
I—(Ex(ZXSO +30 + 5x28 + 28 + 3x50) otal cost as the discount offered
10
= mx(lDO + 30 + 140 + 28 + 150)
id x(364)
100
L X364
~ 100
= $36,40
(b) - Jgy? Recall and application of the
Amount = $400 (1 * 100) formula for compound interest.
t
.
= $400 x 1,03° A=P(1+L)
=$437.09
Alternative method would be to
calculate yearly i.e. interest for year
I and add it, becomes principal for
year 2 and so on.
3@)() |4x—2<5x+Z2and5x+2<2x+8 Ability to split the inequalities inta
two and working on each and
—2—-2<5x—4xand5x—2x<8-—2 combine the result.
—4<x 3x <6
x<2
—4<x<2
(ii) A number line with solution line

closed @ + —4 and open a + +2

Evidence of “open and closed
intervals.
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(®)

2 _ ox=P
Q+bx

R%2(Q + bx) = ax—p
QR* +bxR* = ax —p
QR? + p = ax — bxR?
ax—bxR* = QR? +p

x(a—bR?) _ gR*+p
a-bR? ~ g-pRZ

_p+QR?
iy

Squarring both sides so as to
remove the square root sign.

Removal of fractions by
multiplying both sides by Q + bx

Collecting terms in x on one side
and factorise to make x the subject.

NB: All signs can change in the
p+QR?
a—bR%

expression

m2Zm?n® + 3mn — 2)
=m[2mn(mn + 2) — 1(mn + 2)]
=m[(2mn — 1)(mn + 2)]

m2mn — 1)(mn + 2)

Realising that there is a common
factor of m.

Factoring out m leaves a quadratic
expression that can be factorised
using any method like the ring
number of —4m?n?2

(a)

b | o .
Triangle ABC with sides AB = 6 cm, BC = 6,5

cm and ABC = 45° with correct
arcs.

Show that ruler and compasses
have been used through evidence of
construction arcs and lines. If
construction space is not enough or
a mistake has been made which
cannot be erased ask for plain paper
and construct on the plain paper
and attach it as additional material,

construction

First construct an angle of 90° then
bisect the angle to get the 45°
angle.

The construction arcs are part of the
solution so should be clear.

Use a ruler for all straight lines.

(b)

A complete circle centre A with a radius of

4 cm

Circle to be clear and complete.
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(c)

Bisector of BC A with correct and clear
construction arcs

The bisection arcs should be very
clear to show ability to use relevant
mathematical instruments.

(d)

The points X1 and X2 clearly marked on the
intersection of the circle and bisector of BCA.

Appreciation of the intersection of
the two Loci.

There should be marks to show the
position of the two points with
correct labelling.

(e)

Locus of points equidistant from sides CA and
CB.

The key words are “points
equidistant” which show locus
language.

Explanation that might not use
these words is still acceptable
provided the meaning in there.

S(a)(i)

A={1;4,9}

The key is the ability to identify
square numbers and knowing the
cut off.

Being able to use the set symbols
and notation.

(ii)

ANB = {4}

The intersection of set is the set of
common elements in the given sets.

(iii)

n(AUB) = 4

The ‘n’ refers to a number.

The number of elements in the
union of sets A and B should not be
in set brackets.

(b)(1)

The correct Venn diagram should
show that P is contained in Q and Q
is contained in R.

Any shapes e.g. rectangles or
squares may be used.

Correct labelling of sets is essential.

(i)

PCR

The set symbol should show that
set P is a subset of set R or R
contains P.
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(©)()

R
5
9
R
Z
10 3
9 B
3
10

The hint on completion of the tree
diagrams is that the two
probabilities on the two attached
branches should add uptol,a
certainity.

There is no replacement therefore
subsequent probabilities
denominators should decrease by 1.

(i) |p (R and R)= ,17_0 xg The application of the tree diagram.
7
= Product law applies because these
two events are independent.
(iii) | P (atleastR) = P(RR)or P (RB)or P(BR) Meaning of “at least one is Red”
oD B N T B Or is translated to mean addition
15+10X9+10x9 Al :
5. % ternatively 1 — p(Not R and R)
TR =1-p(BB)
28
2 13
15
_ 14
T
6(a) Mid-point are 2,5; 7,5; [2,5; 17.5;22.5. Understanding of the idea of mid-
points or class centres in Grouped
Mean = (10x2,5 + 12x7,5 +37x12,5 + 51x Data.
17,5 + 10x22,5) + (10 + 12 + 37 + 51 + 10) Mid-point= L2t o o e UL is
25+90+462,54892,5+225 2
= 120 the Upper limit and
3695 L.L. is the Lower Limit of that
120 § class
=14,125or 14-8-
Finding Mean of grouped data i.e,
Adding all frequency x class centre
and divide by the total of all
frequencies.
(b)(1) n=22+37 “Cumulative” means “adding on”
=59

This is got by adding frequencies
up to the required class. [10 + 12 +
37]
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(b)(ii)

REFEGY N FIITH AR 2nS

[}

Very smoaath curve passing through
the correct 5 points.

Use of carrect scale is a
prerequisite as it shapes the curve.
The principle used in graphs is that
one large square is of length 2 cm.
the points should be plotted with
visible plots. The curve should be
hand drawn and smooth.

(c)(i) There should be evidence of using the graph with Median at %(12{] + 1) position on
dash lines from cumulative frequency 60,5 point ; :
to intersect with curve and fr?)m this curve to Comuletivo Hreqnency axis;
intersect with the age (horizontal) axis.
Median = 15,2
(c)(ii) A dashed line from cumulative frequency 90,75 Upper quartile is at 2 (120 + 1)
point to intersect with the curve and from the t the CF. th td"s the 90.75
curve intersection to the age (horizontal) axis. PRATHOON. e, L e 5
: position
Upper quartile= 17,5
BAC = 140° - 75° Bearing is with reference from the
7(a)(d) = 65° North and measured in the
clockwise direction.
AC 9 Identify that this question requires
(a)(ii) S5in80° Sin65° use of “‘sine rule.
7 95in80° Correct application of sine rule.
Sin65°
=9.780 km Giving answer to the required
degree of accuracy.
(a)(ii) Let the shortest distance be d km Realising that the shortest distance
& Sin 35 is one that makes an angle of 90°
9 with AC and passing through B.
d = 95in35°
=5,162 km Use Sine trig ratio of angle ACB
which is calculated as 180° - (80°
+(65°) = 35°
7(b)(i) = 180° — 72° Ability to see the isosceles triangle
P5Q =——
2 PQs.
= 54°
Angles opposite the equal sides
being equal, “base angles”.
SRP = 72° Angles subtended by same arc are
(b)(ii) equal.
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Angles SRP and PGS arc
subtended by arc PS.

(b)(iii) SPR =90° — 72° PR is the diameter of the circle
= 18° hence angle PSR is 90°
The other two angles are
complimentary meaning they add
up o 90°
(b)(iv) PTS = 180° — 2x72° Use of the following circle
= 180° — 144° theorems namely:
= 36° The angle formed by a tangent and
a chord at the point of contact is
equal to the angle in the opposite
segment
Tangents from an external point to
the same circle are equal
8 (a)() 1 k Ability to express the statement as a
¥ T general equation involving a
ak=y/x constant of variation.
k=29 Finding the particular c_:quatiun/law
i from the general equation by
6 substitution.
Y=
X
(ii) 1 6 Substitution for y
7 i Solving for x by removing the
WH)? =(1 2)2 square root sign by squaring on
x =144 both sides.
(b)(i) Log(3x +1) + log(x-3) = log10. Recall and apply the laws of

~log(3x + 1) + log(x3) — log10 = 0

Bx+1D(x—-23)
- logsg __10_

BGx+DHx-3)

. 0o
e A 10

_Bx+1)(x-3)

1
10

2 10=Bx+1Dx=13)

3 —8x—13=0

Logarithms i.e.

Log(MN) =log M+ log N, to do the
correct reduction showing all stages
clearly with no wrong working
seen.

10 is based on the assumption that
when the logarithm base is not
given, the base is 10,
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8 (b) 3 —8x—13=0 Application of the quadratic
(ii) =2a=3, b=-8,c=-13 formula and giving answers to one
decimal place.
But y = —2tVb*—tac All stages to be clearly stated,
2a however method of completing the
square may still be used.
_ =(=8)+/(—8)3—4x3x(-13)
2(3) 8 13
xt - FE= 5
IV OIS What must be added to make
6 2 8 3
X*—zxa perfect square ?
_ BV220
5 (7 4)"’ 13 16
=-1,1 or38 3/ 379
2\2_ 55
=i~
e 2, E
FU8
_ 4455
3
=-1,1or3,8
9(a) (i) | BC =BA + AC Appreciation of addition law on
= —a+b vectors.
BC=BA+AC
() |BN -ipcC Ratio of BN : NC
3 1=2
=il
=;(-a+b)
=y
=l
(i) | AN = AB +BN Use of then triangle law of vector
- v 1 addition.
=+a+ ( 3) ats b
3 3
(iv) | BM =BA +AM Triangle law of vector addition.




(b) | AX=14B +Bx Express BX in terms of scalar k.
=a+M—mim
2 Express a -hb in simple / factorised
1 form
=—a-ha+t=hb
2
=(1-hp1§hb
9 (c) AX=1Ca+1p Use the fact that
= & AX =KAN
- g ka % kb Substitute for AN.
9 (d) (—ha+=hb=ka+ kb Equate the coefficients of the
2 3 3 vectors, coming from
2
sl—h=2 (1 (I-hje=ci
2 Solve the two equations
1 i simultaneously using any method
§h=§k ) of solving simultaneously equations
though in this case substitution
(T § k method method is the shortest,
3
1=2k
3
3 z_3
&= lhsgug
1
=3
10(a) p=2(-1)+3-(-1)2 Correct substitution of =1 and +1

=-2+3-1
p=40
q=2(1)+3-1%
g=24+3-1

g =4

for x in the function y = 2x + 3 —
2
X
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(b)(i)

Smooth curve passing through the correct 7
points.

E,
-4

el
|
|

Tl
|

==

The use of correct scale will make
the graph fit.

Plots should be visible and the
graph should be drawn using free
hand, not grossly thick and passing
through the correct points.

(ii) The line y = —x correctly drawn to cut the In general lines drawn should be at
curve in two places. least 3 cm long unless stated
otherwise.
)i |x=08 These values are the x-coordinates
x=38 where the straight line cuts the
curve.
(ii) Area = 4,2 units’ There should be evidence of

marking of the correct region. Area
should be found by counting
squares and multiplying the number
of squares, by area of one square, in
this case its | units

Where one decides to work out the
area in cm?, getting 4 cm’
cquivalent to | unit®. In this case
the units must be stated.
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@G |y = [nx22X1 2+ wn3?xgl + Tx42x1 _1.] Realise that it’s the volume of the
2 2 2

i | three discs minus the volume of the
—T[X12X3X1; 1 hole.

= 6m + 13,57 + 247 — 4,57

=391
=1225cm’
L
() [ 2889996 l Use of formula for density to be
em3 ? m
used. D = :
343g L
~m=Dxv
(iii) | Cost= 87,50 x 343
2
=$2 572,50
(b) Arca =2 x400x440xSindgo Recall of the formula for finding
4 area of a triangle given two sides
=63301.9 m> 4 and an included angle then
’ converting the area to hectares by
= 633009 + 10 000 dividing by 1 0000,
otk For those who cannot recall the
=6,330 ha formula

Area = % abSinC

Follow the longer route of first

finding a perpendicular height, h
3 :

Fre Sin46

h = 4005in46

= 2877
Area = %basexheight
= 2x440x287,7

=63 294
=63 300+ 10000

=6.,330 ha
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12(a) Triangle P correctly drawn 1 Make sure all vertices are clearly
marked and joined by straight lines.

|
=

i

|

|

|

L

(b) Triangle Q correctly drawn with vertices at The coordinates of the vertices of
(—2; —4); (—2; —8) and (—4; —8) 2 the triangle can be found by
multiplying by matrix for

enlargement (_02 _02) ie.

=2 0NfL 1 2
(o DG 3 2
OR by drawing straight lines from
each vertex passing through the
centre of enlargement, in this case
the origin and then measuring using

the factor of 2, mindful that the
image is inverted.

(c) Triangle R correctly drawn at Translate each point by the given
(=2; =3),(=2;—1) and (-1; -1) 2 vector

(%) + (Zg): (3)+ () ana
)+ ()

OR using the graph to displace each
point by (:g) i.e. 3 units to the left
followed by 3 units downwards.
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(d)

CELER R
giving the points

(3: 1), (3:3) (6;2)

Matrix multiplication

(i) | Triangle S drawn correctly. Mark all points clearly and join
them using a ruler
(i) | One-way stretch There is need to describe fully the
y-axis (x = 0) invariant. single transformation by stating its
Stretch factor 2 name and propertics.
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Answer all questions.

NEITHER MATHEMATICAL TABLES NOR SLIDE RULES NOR
CALCULATORS MAY BE USED IN THIS PAPER.

Express
s 2
L ;—; as a decimal fraction,
Answer(a)
by 2
— as a percentage,
Answer(b)
¢)  0,0375 as a fraction in its lowest terms.
Answer(c)

Write down the next term in each of the following sequences.

a) 1;4;9;16;25;36;__A

Answer(a)
B B 5 AT

Answer(b)
¢ 16:8:4;2;1;

Answer(c)

4004/1 12019
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Three girls aged 12 years, 13 years and 15 years share $100,00 in the ratio of
their ages.

Calculate the amount of money that each girl receives.

Answer
------------------------------- [3]
a) Convert
i) 434 to base ten,
L — [1]
ii) 75, to base two.
e g (1]
b) Evaluate 377, + 41, leaving the answer in base 8.
Answer(b) [11

4004/1 12019
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