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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This questi per consists of 4 questions.
2. Answer e questions.
3. Number the answers correctly according to the numbering system used in this

question paper.

4. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in
determining your answers.

5. Answers only will NOT necessarily be awarded full marks.

6. You may use an approved scientific calculator (non-programmable and non- graphical),
unless stated otherwise.

7. If necessary, round off answers correct to TWO decimal places, unless stated otherwise.

8. Write neatly and legibly.
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QUESTION 1

1.1 Solve for x:
1.1.1 2_2y=8 3
1.1.2 4x* —x—2=0 (answer correct to TWO decimal places) (€)
1.1.3 x(x-1)26 )
1.1.4 2x+x+1=1 (5)

1.2 Solve simultaneously for x and y:
x—y=3=0 and x*-3y*=13 (6)

: : a2 11A

1.3 Given a quadratic equation 3x” +7x+ - 0.
1.3.1 For which value(s) of % will the roots be real? 3)
132 Determine the largest integral value of /1 for which the roots will be rational. (2)

[26]
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QUESTION 2
2.1 Simplify without using a calculator:
1\
2.1.1 — 3
1 6) 3)
54n.6—2n+1
212 _ 5
128" )
213 JbJa —bAlbNa +b (4)
2.2 Solve for x:
2.2.1 7= —1-~
2. e (2)
222 3% 4263 -9=0 4)

{18}
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QUESTION 3

DO NOT USE A CALCULATOR WHEN ANSWERING QUESTION 3.

3.1 gram below, P (x s 9) is a point in the Cartesian plane such that
Aits, S(—2 ; c) lies on OP. R is a point on the positive x-axis and RéP =0.
A
y
7
< O
O
S(-2; ¢) *
P(x;-9) J

Determine, with the aid of the diagram, the following:

3.1.1 The value of x. (2)

3.1.2 tan & (1)

3.1.3 The value of ¢. 3)

3.2 Without using a calculator, determine the value of each of the following expressions:

101 sin (180" - x) )
cos(90" +x)+sin (360" - x) )
€0s295°.cos 752°

322 (5)

sin 238’.cos 65°

[15]
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QUESTION 4
4.1 Prove the following identity: .
= 2 o - o
sin“ {180 +cos(—8).sin(90° - &
( &%ﬁ . ( ).sin( )+ 1 =1+‘cos6’
sin& tan & siné

4.2 Solve fo ere x € [0” ;360° :l:

sinx=-0,4.
4.3 Consider the equation: J3cos? a—sinacosa =0.

431 Without using a calculator, determine the general solution of this equation.

432 Hence, determine the values of ¢ for which \[3; cos’ @ —sinacosa=0 in

the interval o € [—270" ;90’:[ .
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1.1.1

v standard form
v factors
v" both answers

3)
1.1.2 4x* —x-2=0
_ —b*\b® —4dac
2a
B —(—l)i\j(—l)z —4(4)(-2) v’ substitution
) 2(4)
=0,84 or x=-0,59 v" answer; ¥ answer
3)
1.1.3 x(x-1)=6
X —x—620 v’ standard form
(x-3)(x+2)20
\ — e
) 3 OR < _'2 ?', > v’ critical values
x<-2 or x=>3 v v answer
(4)
L14 oy Jx+1=1
Jx+1=1-2x v’ isolating surd
(s/x+1)2 =(1- 2}c)2 v’ squaring both sides
x+1=1-4x+4x"
4x* =5x=0 v" standard form
x(4x-5)=0
x=0 or xié v both answers
4 5
v’ rejec ==
(5)
L—T
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1.2 x—y-3=0
X=PH3 line 1 v making x the subject of the
X =3y"=13 line 2 formula
Substitute line 1 into line 2:
(v+3) 737 =13 v substitution
¥’ +6y+953)° =13
2y F65-4=0 v" standard form
Y =3y+2=0
(y—2)(y—l):0 v’ factors
y= 1 or y= 2 v y-values
x=4or x=5 v x-values
(6)
13.1 | A=b"—4ac
11A
=7"-4(3)| —
o)
=49-11kh v A=49-11h
For real roots:
49-11h=20 v 49-11h>0
—11h>-49
49
h<— OR  h<4/45 v answer
11 (3)
1.3.2 | Consider 49—114:
If h=4, 49-1 1(4) =5. Roots are irrational. v 49-11h=49-1 1(3) =16
If h=3, 49-11(3)=16. Roots are rational. v answer
Largest integral value of /4 for rational roots = 3.
Answer only:
full marks )
[26]
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3 3
2.1.1 1) 3 v 164
—| =16*
16 ,
sl
= (204 v (25
=24 v answer
- (3)
OR OR

=7
8 v_ answer
3)
n —2n+l
212 |46
12”_I.8_”
(23).(23)™ . N
= — - v writing bases i.t.0. prime factors
(32°) (2
n 43n 2n+l 2n+l
— 2’37273 v law: raising a power to a power
3;:—I'22H—2'2—3n
=" 2n+1 21”213;{33!1 2n+l-n+l v addmg and SUbtraCting indices
=23’ v 2332
-T2 v’ answer
(5)
2.1.3 Jb\/;—b.\/b\!.;+b
- \/(bJE ~b).(ba +b) v writing as a single surd
—Jpr*a-b’ v' difference of two squares
- b“(a—l) v’ take out common factor
= b,f(a -1) v’ answer w
|
2.2.1 7" =—
343
7 L} v 343=7
7.\' — ?—3
x=-3 v’ answer
(2)
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222 | 3774263°-9=0
3.3 +26.3* -9=0
(3.3"' - 1)(3“ +9)=0 v'v" one mark for each correct
factor
3 =l or -9
3 v 3'#-9
x=-1 vV oy——]
OR R )
32 1263 -9=0
Let k=3":
3k* +26k-9=0
(3k-1)(k+9)=0 v'v" one mark for each correct
1 factor
k=— or k#-9
3
=L o 3so9 v 3#-9
x= —31 Y ox=-1
4)
[18]
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QUESTION 3
3.1.1 X +y =r [Pythagoras]
< +(-9) = v’ substitution in Pythagoras
x2
X v’ answer
(2)
3.1.2 tanc9=_—'=—=é—0,75 v’ answer (ioréor 0,75)
-12 12 4 12 4
9]
. . c c
3.1.3 | Using point S: ‘[anf?:—2 v tant9=—2
3 c 9 3 C 9
Therefore: —=> OR — = — v =2 OR —=—
2 4 -2 12 -2 4 -2 12
4c=—6 OR 12¢=-18
c:_§=_1,5 v answer
2 (3)
3.2.1 Sm(_lgo I A
Ccos (900 T .)L} T Ll kJUUU — Jb}
~ sinx fsin(lSO”—,ujzsinx
—sinx—sinx v 005(90“T,n):—sinx
_sinx Lo o _
sinx 51n(360 —aj=-sinx
1
=—5 v’ answer
(4)
322 08295 .cus ros’
Sil‘l 238°.LU:> U.Ja
o ° v COS 2950 = U UJO
_ 00565 ALUdIL % . .
—S]n 580. CcUS U_)g COS ?52 — LUd oL
B cos 32" v SiIl 238° = —>ll .JOO
sin 238°
_ C0s32°
—sin 58°
= 7005 32 OR Sir_l 58 v' —sin5 wosoz” OR
—cos32° —sin58° cos3 oo
=—1 v_ answ
&)
[15]
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4.1

Sil‘l2 180n -1-u. UDd | U ). DLLE yuo—u
( JEs Y \ )+ 1
o tan &
(—sin9)2 e .ccasff?Jr 1
S tan @
- sint
_(—sing) +cos€.cos6‘+[1_ sin@]

cos @

sin @

v cos(—é?):cosf?
v sin(90“—u)=cosﬂ
v sin2(180°fu)=(—sin9)2

_ sin @+cos’ 0 cosl v cost
sin @ siné@ sind
_ ! +COS€ v’ sin” @+cos” O =1
sin@ sind
_ 1+cos@
sin @ (5)
4.2 sinx=-0,4
Ref £: 23,58 v Ref /: 23,58
X= 180“ -rA.J,.Joc or x= 360n _A..J,Jon
x=203,58° X=336,42° Y x=203,58
v x=336,42°
3)
4.3.1 \/?;cosz a—sinacosa =0
cosa(\fgcoso:—sin a) =0 v factorisation
cosa =0 or Jeosa—sina =0 v" both equations
a=90"+n.a0v, keZ sina=J§cosa Y a=90"rn.100°
sma =\/§; cosa #0
cosa
tana =3 v tana =43
a=60°-1-n.lou°,keZ vV a=60"+n.100
v keZ
(6)
432 a=-90" o v V a=-90 o s’
a=-120" u1 v’ v a==120" u1 uw
= (2)
[16]
75
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