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SUGGESTED ANSWERS
Q1.
m-—4
@ Gm-2)@m-3)
1. Denominators:
4 1

3Im—-2 2m-3

2. Common denominator (LCD):
Bm-2)2m-3)

3. Rewrite each fraction over the LCD:

2 2(2m-3)
3m-2 (B3m-2)(2m-3)
1 1(3m —-2)

2m -3  (3m-2)(2m -3)
4. Subtract numerators:
22m-3)-1383m-2)=4m-6-CBm-2)=4m-6-3m-2=m-4
5. Result in lowest terms:

m—4
Bm-2)2m-3)

So

2 1 B m-—4
3m-2 2m-3 Bm-=2)(2m - 3)

(b) x =133, x=-176
We solve the quadratic
x=3x*4+13x-7=0
using the formula
—b +Vb? — 4ac
2a

1. Identify coefficients
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2. Compute the discriminant
A=b*-4ac=(13)"-4-3--7=1.69 + 84 = 85.69
3. Take the square root
VA = V85.69 ~ 9.2569.

4. Apply the quadratic formula
—-1.34+9.2569 -—-1.3+9.2569
2-3 - 6

X =

5. Compute each root

-1.3 +9.2569 7.9569
6 6

_=13-92569 -

2= 6 ~10.5569

[x ~ 133, x=-176|

~ 1.3262 = 1.33

X, =

~ —1.7595 = -1.76

Q2.
@@ x = -2
1. Compute the determinant:
det(K) = (8)(x) — (9x)(1) =8x —9x = —x
2.5t-x=2,s0x = -2

@w x=(3 Co)xeo

X

1. Determinant in general:
det(K) = —x = K isinvertible iffx # 0
2. Adjugate matrix: swap the diagonal entries and negate the off-diagonals:

=5 )

3. Inverse formula:



(b)(AD(a) 4
b)(AD() 41

®)(D(c) 58
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valid forx # 0

1 rx —9x !
x -1 8 ) - ( -1-
®O

Computer Studies (CS)

Mathematics (M)

Additional Mathematics (AM)
Total teachers: 215

215 -211 =[4]

(only A) 4 (only C) + (AN Conly) =26 + 6 + 9 =

(M n Aonly) + (M n Conly) + (AN Conly) = 44 + 5 + 9 =[58]
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Q3.
@y=3x*-2x2+5x-2

1. We have

— =12x3—-4x+5
> q

2. Integrate both sides w.r.t. x :
y=[(12x® —4x + 5)dx = [ 12x3dx — [ 4xdx + [ 5dx

3. Compute each integral:

4

x
e [12x3dx =12 s 3x?

2

-Idcxdx=4-%=2x2

o [ 5dx = 5x
So
y=3x*-2x?+5x+C
4. Use the point(0, —2)to find C:
y(0) =3:0*-2:0°+5:0+C=C=-2=C=-2

5. Final equation of the curve: 0
|y=3x"—2x2+5x—2I Q
<&
® M 225 \
v O
t1=1805 =180 == 90, &

2

1° 1 6
t; = 1805 =180 =45, s\
. O
t; = 1805 =180 5= 225
® 37
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ln+1
- 18()? 1
" 1" 2
180 %
(b) (itf) 180
; . . 1
A geometric series converges for|r| < 1.Herer = 5 SO
s a
o = 1 _ 7:
where a = t, = 90. Thus
_ 90 90 180
pr— —1 — —1 —
1- vl 1- 5
m‘
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Qs.
q
a) —
1.Rewrite as multiplication by the reciprocal

10p*q* 25p*q® 10pq* 4m*n?
- == X -
8m*n?  4min?  8m*n? = 25piqg?

2. Separate coefficients and like bases

10x4 p* q* m* n?

~8x25 p* q° * m* " n?
3. Simplify each part
10-4 40 1

» Coefficients:

8-25 200 5

e Powersof p: p?*~* =p~! = ;

ePowersofq:q* 3 =q' =¢q

Step 4. Combine into lowest terms




Page 7 of 17

®

/[

Enter F, S /

probability = E/S

Display

Display
error message

probability
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Q6.
5
@O 1
e Total pens: 9 (5 blue, 4 black).

5
* Probability first is blueza.

4
» Given first blue, remaining blue pens = 4, total pens = 8, so second is blue: —

4 20 5
*8-72° 18

) N2,

P(both blue) =

4
(@)() Y
This is the sum of “both blue” and “both black.”

5
* We already have P(both blue) = 15
» Now “both black”:

4 3
P(first black) = 6,1’(second black | first black) = 3
SO
P(both black) et
ack) ==X =cce— = —
A =987 72 "6
Hence
P I —thbl‘thbIk—S 1—5+3—8—
(same colour) = P(both blue) + P(bot ac)—m-&()—m 8-18"
®)D 3c - 2a
AC=0C-0A =3c-2a
3
G a+ie

— ey Ly 1 3
oD = 0:1-{*—5/1(: = 2(1+E(3C—20) = (I+EC

(b)(dii) 2a + 9c
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OB = 0A + AB = 2a + 30C = 2a + 3(3¢) = 2a + 9c

®) -a-c

S 3 15
BD:()D—OB:(a+-§-c)—(20+9c)=—a—7c'

Q7.
@) 100°
50° + 50° = 100°

(a)(if) (@) 4,288km (along 50°N)
Use R = 6370km and m = 3.142
Along latitude 50° N, from A (20° W) to B (40° E)

e Change in longitude 44 = 40° — (=20°) = 60°

« Radius of the parallel at latitude ¢ = 50°is R; = Rcosg = 6370cos 50°

n 3.142
rag = 60° X === 60 x —— = 1.0473rad
180 180

edyy = RyAA,,4 = 6370c0s50° x 1.0473 = 6370 x 0.6429 x 1.0473 =~ 4288km
(a)(i) (b) 11,120km (along 40°E)
Along longitude 40° E, from B (50° N) to C (50°5)

« Convert 44 to radians:AA

» Change in latitude 4¢ = 50° — (-50°) = 100°

4 3.142
e Convert Ag toradians: 4¢,,, = 100° X — = 100 X ——— = 1.7456 rad
180 180

e dy. = RAg,,, =6370 x 1.7456 ~ 11120km
®)(@) 24cm

By similar cross-sections, if the full pyramid height isH, then at the cut

toplength 10 2 H-8 3(H—-8)=2H = H = 24
e T = 3(H-8)=2H = H = 24cm

(b)(iD) 506.7cm?

Volume of frustum = volume of big pyramid - volume of small “tip” pyramid above the cut.
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* Big pyramid:
1 1
Vg = ?(15 -6)H = 3 90 - 24 = 720cm?

« Small top pyramid (base 10 x 4, height=H - 8 = 16):

! 1 640
Vit ==(10:-4)-16 ==-40-16 = —cm?
3 3 3
e Frustum:
v = 720 640 B 2160 640 B 1520 —
T - 3 - 3 2 - 3 =0 .Jcm
Or directly with the frustum formula
h
V= 5(/11 + A, + A, - Ay)
1520

withh =8,4;, =15-6 =90,A;, = 10 - 4 = 40, gives the same

Q8.
@
A single half-turn (rotation of 180°) about the origin
Under this rotation (x,y) » (—x,—y), so
A(1,2) - A(-1,-2),B(3,2) = By(-3,-2),C(3,4) - C,(-3,-4)
(®)
Under the enlargement with centre (1, 0) and scale factor 2, a point (x, y) goes to
Q+2(x-1),0+2(y-0)) =(2x-1,2y)
Thus
A,=2-1-12-2)=(14),B,=(2-3-12-2)=(54),(;=(2-3-12-4) = (58)
©
Looking at the two triangles, the side through B, C, remains fixed in position (it is carried onto
B, C; which is the same vertical line), so
l.Invariant line: the lineB, C, (the vertical line through those two points).

2.Scale factor:
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1BsGs| _ 8-—-4
1B:G:|  (=2)—=(-4)

4
=2
2

@
The diagram shows a horizontal shear mapping
(x,y) = (x +ky,y)
and one reads off from, say,
AQ2)» A (52) =21 +2k=5=k=2

Hence the shear matrix is

(o 7
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Q9

Feasible region for buying goats (x) and cows (y)

80
—x w50
—_— y=40
— x+y=60
feasible region
70 A
60 -
” -

>
Y Optimal (5¢{40)
S Profit K37,000
S 40
-
v
o
£
2
w -
20
10 4
0 - - . v
0 10 20 30 40 %0 60 70

(@x<50,y<40,x+y=>60,x=>0,y=>0
() Buy 50 goats and 40 cows
(d) Maximum profit =K 37,000

Number of goats x

80
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Q10
@0

To find q, evaluate
y=x3-9x+5
atx = -2:
1. Compute the cube:(2)? = -8
2. Compute the linear term: — 9 x (=2) = +18
3.Sumall parts:y = —-8+18+5=10+5 =15
Hence

q=15
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@@
” Graphofy =x*3.9x + 5 (domain-4 < x = 4)
—_—ymxi-Gr+5
® Table pownts

15

10

> 5

0

-4 4

-10

-4 -3 -2 -1 0 1
v

(iiD(a)

The curve crosses thex_,,; at approximately

[k==325, 057, 2.68]

n)

= x3 — 6x — 1 = 0. The three real roots are

[x = —2.36, -0.17, 2.53|
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Q11
(@) QPR = 39.9°
In APQR we have
PQ = 41.6, PR = 70, 2PQR = 105°

First use the sine rule to find £PRQ (i.e. ZR):

L inR P 41'6'10‘3" 0.5943 x 0.9659 = 0.5744
PQ ~ TR = sin —ﬁst— 70 sin105° = 0.f % 0.9659 = 0.574«

Hence R = arcsin(0.5744) = 35.09°
Finally

P=180°-=Q — R =180° - 105° — 35.09° = 39.91°,
So

[2QPR = 39.9°]

(b) Area = 938m?

We can use

Area = %(PQ)(QR)sin/.PQR.

But first find QR by the sine rule:

R R QR=R np in39.91 0.6428 ~ 46.60
= = = = 3991° = X U.6¢ = 40. .
P sing - = 5ing s P = sntoses 0.0659 e
Then
1 s
Area ==-416-46.60 - sin105° ~ 0.5 X 41.6 x 46.60 X 0.9659 = 938m’
So

[Area =~ 938m?|

(¢) Distance = 26.8m

The altitude h from @ onto base PR satisfies

2x938
70

1 2
Area = 3 (PR)Yh=h = E(Area) = =~ 26.8m.

Thus
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[Distance ~ 26.8 m|

Q12
(@) 0 =~ 13.0 years
Step 1 .Find class mid-points and then}.f, ¥ fx, ¥ f x*:

Class f mid — point x fx x? fat
0-10 2 5 10 25 50
10-20 6 15 90 225 1350
20-30 9 25 225 625 5625
30-40 7 35 245 1225 8575
40-50 4 45 180 2025 8100
50-60 2 55 110 3025 6050
Totals 30 860 28750
Step 2. Compute the meanx:
x 860
& =—= 28.67
>f 30
Step 3. Use the shortcut formula for the population variance
, Xfx* _, 29750 )
oc° = -Xx = —(28.67)2 =991.67 — 821.78 = 169.89
Xf 30
Step 4. Take the square root for the standard deviation
o =v169.89 = 13.03
[0 =~ 13.0 years|
Age (years) s0 s10 <20 <30 $40 S50 $60
Cumulative frequency 0 2 8 17 24 28 30
Relative cumulative frequency | 0.00 0.07 0.27 0.57 0.80 0.93 1.00
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M®aD

Ogive: Relative Cumulative Frequency vs Age

1.0 4

o o o
3 [+ o«
A A A

Relative Cumulative Frequency

©
N
i

0.0

0 10 20 30 20 50 60
Age (years)
(b)(iif) 36 years (to the nearest year)
To estimate the 70th percentile:
1. On the vertical axis locatey = 0.70.
2. Draw a horizontal line from(.70until it meets the ogive.
3. From that intersection drop a vertical down to the age (horizontal) axis.
Interpolation between your plotted points (at 30 years — 0.57, and 40 years — 0.80):

0.70 - 0.57

.1’:30+(‘10—30)‘m:3

0.13
. — [ e
0+ 10 023 30 + 5.65 = 35.7years.

So the 70th percentile is approximately

[36 years (to the nearest year)|




