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QUESTION 1

1.1 4(m—-n)’ +5(m—-n)—6
Letk=m-n
<Ak +5k -6 4(m—n)’ +5(m—n)—6
= (4k=3)(k+2) 2[4(m—n)—3][(m—n)+2] v
=[4(m=-n)=3][(m-n)+2] ¥ — (4m—4n-3)(m-n+2)
=(@m—-4n-3)(m-n+2) v v v (3)

or

1.2 f(x)=x+6x"+11x+6
F(=D)=(=1)P +6(-1)*+11(-)+6 v
=0
~.x+1is a factor of f(x)
X2 +5x +6

v
x+1>x3+6x2+11x+6

2
X+ x

5x% +11x

5x% +5x

6x+6
6x+6 v

. . ,
S () =+ D +5x +6)

—+Dx+2)x+3) Y 5)

1.3 3-x 2 4
+ +

2x*—x-3 9-6x 5x+5
. 3—x v 2 Y 4
T 2x3)x+l) 32x-3) S(x+1)
153 -x)—10(x +1) +12(2x—3)
- 152x =3)(x+1)
_45-15x—10x—-10+24x-36 v
- 15(2x=3)(x +1) v
B —x—1
T 152x=3)(x+1)
_ —(x+D
T 152x=3)(x+1)
-
T1502x-3) ¥

v

(7)
[15]
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QUESTION 2

X2y
(x+y)" [ j

1 1 1 1
:x.’-y_(xz_yZ](xZ_yZ] v

11
=Xx+y—x+2x2y2—y vV

1 1

v

=2x7y? (3)
2.2 2.2.1 loga xx]og3 a=4
logaxxlog—“a=4 v
log, 3
. 10 XX = 4
S log, 3
- log, x=4log, 3V
- log, x =log, 3*
- log, x =log, 81 v
x=81 Y (5)
222 6 5
—1=3x-1 Test: x=—
V3x-1 3
L6-ir-1=3x-1 ¥ LHS- 65 1 RHS- /3><§—1
26-3x+1=\Bx1 TR
2 2 v 6
= = — :—_1 = 4
(Bx+7) = (B 7 V4
29 -4+ 49=3r-1 ¥ = =
10
9% —45x+50=0 Test: x ===
S Gx=5)3x-10)=0 ¥ . 5
5 10 LHS=————-1 RHS= /3X?—1
2x== Y OR x#— Vv /3x&—1
3 3 3
6
= 1 =9
Jo
=1 =3
LHS # RHS
Therefore x = 10 is not a solution.
Penalise by 1 mark for NOT indicating '"Not a solution'. (6)

[14]
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QUESTION 3
3.1 1 1 12
So—+ =—
x x+2 35

235(x+2)+35x=12x(x+2) vV
5 35x+70+35x =12x7 +24x

5 0=12x"-46x-70

5 0=6x"-23x-35
SL0=(x-5)6x+7)

Sx=5
The numbers are 5 and 7 a4 (5)
3.2 B=ab"" ALTERNATIVE METHOD
'..Esz—l v B=ab"!
a . E_bx—l v
B So—=
sIn| = |=ldp*"" v 4 5
“ s log| = [=log bV
B a
Sn| — :(x—l)lnb v B
a ~log| = |=(x-1)logh v
B a
SIn| —|=xInb-Indb v B
a s log| — |=xlogb—-logh
a
B
Sn| — [+Inb=xInb ) B
a - log - +log b =xlogb
B
ln(a) +Inb log(Bj +log b
X = v A a v
Inb logh
or or
x_lnB—lna+lnb .leogB—logaHogb
Inb logb (5)
33 3.3.1 Tx* —QRk-Dx+k+9=0 Alternative method 1
Letx=2 Tx* =25x+22=0 )
TP —(Qk—-12+k+9=0 v 9477 b=725 =22
28— 4k+2+k+9=0 Productis £ =22 v
=3k ==39 a 7
S k=13 v )
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332 7% = Qk-Dx+k+9=0
Letk=13
LI =25x+22=0 Vv
L (x=2)(7x-11)=0
Sx=2=0 or7x—-11=0
11

Sx=2 or x=—
7

.. The roots: 2 and 17—1 v

Product of the roots = 2 x 17—1 = 2 v

7

QUESTION 4
B(-16;-1)
41 MCD — yz _yl
X, =X
_8+12 v
2+8
=2 Vv
4.2 B=tan”'(2) ¥
=63,435° vV
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43 BD=(x,—x) + (- 2)
= J2+167 +@8+1)
=324 +81
_ V305 v
of5 v 3)

44 _
MBD — y2 yl
Xy =X

_ 8+1

2416
1

v

My xM =—1(lines 1)

l><M =-1
2

SM=-2 v

y—y =m(x—x)

SLy=-8=-2(x-2) o

Sy—8=-2x+4

Ly=-2x+12 Y (5)
4.5
M:MBD:%(linesD)
LYy=y=m(x—x)

.'.y+12:%(x+8) Y

fy412=tyia ¥
2
v )
4.6 y=8 ... (1)
From (1) and (2): 8=-2x+2
S 2x=-6
Lx=-3 v

Point of intersection is (=3;8) ¥ 3)
[18]
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(Intercepts with axes = 2 marks)
(Shape = 1 mark)
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QUESTION 5
5.1 y=136- X
g | Y-axis
ya X-axis
v'shape
5.2 1 6
y = 2x4 — ? + ba2
x
4 1
y="——6x3+ba’ v
dy_ AT 1S vy
dx 2 3
2 2
5 2
X xg
-2 2
X 3 e
53 5.3.1 f(x)=x"=3x"
f'(x)=3x"—6x v
For TP's, f'(x)=0
~3x7=6x=0
2 3x(x—-2)=0
23x=0 orx-2=0
x=0 vor x=2 Vv
Ifx=0thenf(x)=0
If x =2 then f(x) =2° =3(2)
=8-12
=4 Vv
The coordinates of the TP are (0;0) and (2;-4)
Copyright reserved
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5.3.2 x-intercepts: Let y =0

x=3x=0

X (x=3)=0

-8-
MATHEMATICS N3

Sx=0 orx=0 or x=3

y —intercept : Let x =0

Sy=0
4
3 Y-axis
2
(0;\/0) v X-axis
Ly 23 1 2 4 5 6 7 8
v'shape
v
(2;-4)
4)
[17]
QUESTION 6
6.1 i
sin B N 1 _ 1 RIS = 1
l+cosB tanB cosBtanB cosBxtan B
LHS = sin B +C‘OSB v _ 1 '
l+cosB sinB sin B
cos B x
_ sin’ B +cos B(1 + cos B) cos B
_ sin’ B +cos B+cos’ B sin B
sin B(1+cos B)
_ 1+cosB
sin B(1+cos B)
_ 1
sin B Q)
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6.2 (1
sin| —x+10° |=1
2
S X4100290°
2
o800 v
2
x=160° v
6.3 DC=H

Equate (1) and (2):
H

~H-30=— ¥

V3
~ABH-303=H
~BH-H=303

~H=70,98m Y
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30m

ALTERNATIVE METHOD 2

In A ABD

BAD=135° and ADB=15° v/
_ BD 30

“sin135°  sin15 ¥
30sin135°

sin15°
~.BD=81,962m

In ADBC

..BD=

D _ineoc ¥
BD
€D =sin 60° v
81,962
..CD =81,962sin 60°
.CD=70,981m Vv
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ALTERNATIVE METHOD 1

In A ABD
BAD=135° and ABD=30°
_AD 30
“sin30°  sinl5®
30sin30°

sin15°
~AD=57,96m v
In AADE

S AD =

E =sin45° v
AD

=sin45°

57,96
..DE =57,96sin45° Vv
.. DE = 40,984m
-.CD=30+40,984 v
.CD=70,984m v

(7
6.4 f(x)=5sin4x for 0° <x<90°
v
ty
(22,5°;5)
f(x) = bsindx
v'shape
v X
0°| 225°45° 675°[90° VY
v
(67,5%-5)
] (0)
[21]

TOTAL: 100
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