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GAUTENG DEPARTMENT OF EDUCATION

SENIOR CERTIFICATE EXAMINATION

ADDITIONAL MATHEMATICS HG
Possible Answers / Moontlike Antwoorde

Feb / Mar / Maart 2006
SECTION A
COMPULSORY
CALCULUS
QUESTION 1
1.1
lj A
<
~
For each graph: Form
Endpoints
I ncr easing
or decr easing (12
a- .
121 arccosé :_=p—p=5p
¢ 6 6 (6)



302-1/1L

1.2.2 Let arctanm = A and arctan ri =B

\ tanA=m \tanB=1

\ sin(A + B) =sinA.cosB + cosA.sinB (F)
m m 1 1
= : + : (Subst)
J1+m? J1+m?  J1+m? J1+m?
_ m*+l
1+ m?
=1 (Answ) (12
[30]
QUESTION 2
221 If differentiable, also continuous
\ 2p+20—-4=4q9-2p+p
\ 3p+20=6..(1
Diff: p=4q —p
\ p=29...(2
Solve () and(2): p=2; g=1 (12
lim lim
221 =9-4=5and =3+2=5
v@ 3 9% and o 5+ 9()=3+
lim
\ x)=5but g(3)=4
L ® 3g( ) a(3)
\ i (x)* g(® \ Notcontinuous
x® 3 9 )
\ Removablediscontinuity (10)
2.2.2 No, because not continuous 4
[26]



3.1.1

3.1.2

3.2.1

3.2.2

3.3

(x-9)(x+9) _18

J2- 3x+42- 3x- 3h 1L

QUESTION 3
2, C
n3a
%n =-4__2
n® x n3853+25 2
en [
i x-9if x39
x-gz% X |. X
1- x+9if x<9
li - i
lm_(x 9)(X+9)=-18 and lim
X® 9 -x+9 Xx® 9" x-9
\ limit does not exist.
1 1
li - -
o= M J2-3(x+h)  J2- 3
h® 0 h
_lim éJz 3x - V2- 3x- 3h
h® 0 g y2- 3x- 3h.{2- 3x

lim

lim

E

é

3

3

2(2- 3x)2

9'(x) =

J2-3x+42- 3x- 3h

2- 3x-(2-3x-3h)

3h

h® 0g(2-3x-3n.y2- 3x [V2-3x + 2~ 3x- 3h] h¢

S X
h® 0gy2-3x-3h.y2- 3x (V2-3x + y2- 3x- 3h] h¢

2x(x%- 3+ x)- (x2+1)(5x*-3x2 +1)
(X5_X3+X)2

\g'(Y=

2.1(1) - 2(5-3+1) _

(D)2

f '(x) = 40(1-5x)® . (-5)
f "(x) = 40.39 (1-5x)*% (-5)°

f'(x) =

(40

)

(1-5x)*" (-5)"

1C
¢

1C
¢

hA
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(4)

(10)

(10)

(12)

(10)
[46]



4.1

4.2

4.3

QUESTION 4

h(x) =¥x —3sinx =0
\ h'(x) =% - 3cosx

Ya, -3sina,

\ = -
G = Y- 3cosa,,

Begin witha; =3

At B: f(x) = g(x)

\ f(x)—g(x) =0

\ X —(-3sinx) =0

Let k(x) =¥2x + 3sinx =0
\ K'(x) =¥ + 3cosx

Yaa, +3sing,

\ =an-
B2 =G Y +3c0sa,

AtC:h'(x)=0

\' %2+ 3cosx =0

Let p(x) = %2+ 3cosx
\ p'(x) =-3sinx

% + 3cosa ,

\ & =& — .
- 3sna,
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(6)

(6)

(6)
[18]



5.1

5.2

6.1.1
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QUESTION 5

o =027 =0+t
n n eng n
i 16i°
n? '’

64 64i°

f(x).?% = 23

fo)= 10

64
2

648,
|- 3al

n|=1

Q_)o;

\ énf(xi)?xi =

n=1

=)
,|1

_ 64

= o0+ 64 N on+1yn+1)

n® 6

N S

= 30814+ 16328y, 18, 1¢

€ Ng 3 nNge ng
lim § 64
ne® ¥ % 3

1 ...2
=32-21"=10
3 3 (20)

4
V = pC(4x- x2)? dx
0

4
= p(‘(16x2 -8x3 + xMdx
0
€16x° 8x* «x°t4
+ 7

= Pé - C
§3 4 5¢0

€16.4° St
= pélGA -2.(4)“+4 -0(=34,1%p
€ 3 S (12)

[32]
QUESTION 6

c‘sinq(l—cosq)'l/2 dg or Letl-cosg=u \ sing.dg=du

= 2(1-cosg)” +C \ dg= (_ju
sing

ul/z+

%,

\ c‘u‘l/z du= C

= 2(1-cosq)* +C )
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6.1.2 9P +6t+2=(3t+1)°+1
1
\ ¢ dt
c1+(3t+1)2
=? actan(3t+1)+C (8)

6.2.1 (sin 2x - 2cos?x) dx

AT M, NT

[sin 2x - 2141+ cos2x) | dx

1
AT M, NT

[sin2x-1- cos2x)]dx

1
AT M, NT

p
2
= [ Y2cos2x - x-Vasin2x]

p
4

= - Y5cosp - p-l/zsinp-g-l/zcosp- P_1,qnPS
2 e 2 4

2¢

v-P0+0+P 4y
2 4

1P
4 (16)

6.2.2 Distance: g(x) — f(x) = sin 2x — 2 cos*x = h(x)
Max whereh'(x) =0
\ 2c0s2x — 4cosx (-sinx) = 0
\' cos2x + 2sin x.cos x = 0

\ cos2x—-sin2x=0

\ tan2x=-1
_.. b_3p
\ 2x=p-"=
P 4 4
\ x:3p
8



7.1

7.2

8.1

8.2

and h"(X) =2(-sin2x).2 + 4cos’x — 4sin’x
= 4cos’X — 4. sin2x — 4sin’x

= 4(cos2x — sin’x) — 4sin’x

302-1/1L

=4 cos 2x —4sin2x or direct
= 4cos ¥ -4sin 3p
4 4
a- ¢ ayj2c¢
=4 JZ:;-4 JZ:;
é 2 ¢ é 2.4
=-2J2-2J2=-4J2<0 (or-5,6...)
\ Maximum! (16)
[48]
TOTAL FOR SECTION A:  [200]
SECTION B
QUESTION 7
The profit 2
200
((30-mq -10)dg =100
0
a 2 ¢20C
\ ésoq -M 10937~ =100
¢ O
\' 4000 — 20 000m = 100 (subst)
\ m=0,195 (12)
[14]
QUESTION 8
1000(1,13)° = R1 842,44 (4)
1842,44 = A(1 + 5.0,13)
\ A =R1 116,63 (6)
[10]



10.1

10.2

10.3

111

11.2

QUESTION 9
-||-0 T13
R30 000 X
At T18: j = 015
12

X+X L+ +x (1+1)%=30000(1+i)*°
g

\' x(4,144582188) = 281338,7481
\ = R67 881,09

QUES TION 10

R8 000 (1 + i)° = R13 480
\ i=11%

R13 480 —R8 000 (1— 0,11)° = R9 012,75

x(1,0075% -1)

R9012,75 (1,0075 )PV =
0,0075

At T58: \ x=R122,76

QUESTION 11

Interest: R725 000 (0,01) = R7 250

\ No, interest more thanwhat | pay.

al- n¢
OR: R725 000 = R6 000 §1 1,017¢

001 ;
\ 1,00" = -0,208 ... noanswer.
al-1,01" ¢
R72 500 = R8 000 1-101 B

é 001 ¢
\ 1,01" =0,09375

\ -n= log 0,09375 _ _ 237.89

logl1,01

\ 237 months+ 1 last payment.

T16
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[12]

(4)
(6)

(10)
[20]

(6)

(10)
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11.3 OB :R725 000 (1,01)*%° - R8 oocgl’oé ol 135 Formula

(7

= R552 470,98 (10)
114 -||_0 T|1 T|2 '||_3 MAANDE -7120
X X X . . . . X
il = 0,01
JARE
To T1 T> Ts Ta Ts

R5000 R5000 R5000 RS 000 RS5 000

\ Conv ert interest rate to annu a effective. / Herlei rentekoers na jaarliks
effektief.
. i42 Clz
1+i=¢l+ 3
£ 2]
\ i=1,01% -1
\ i=0,12682503. . .

At To:

xp-100°2] 5000 fi-1,12¢*..|
001F 0,12€...F

xft-1,00% |
0,01

\ x= %%4ERFe

R552471,0C = +500C

\ R532499,9965 =

(18)
[44]
TOTAL FOR SECTION B:  [100]



121

12.2

Equation of nor mal:

SR

SECTION C

QUES TION 12

and b=ay1-€?

2

a./5¢
- 3\/1'3/5:5
3 ¢
= 3J1- 5
9
- 3/4:3x2:2
9
y- Y1 _a%y,
X- Xl ble

x-{3 43

a 2J2¢ 182

\4\/3§y— 337 s (- v3)
18V2
3

_3J2 523 3 5¢

\ y= X - or X - :
Y=, 2\/3% J2 6¢g

\ 4/3y-8/2= x-18V2

10
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(12)

(14)



12.3

131

13.2

For thenor mal: m; = 322

And for the diameter through PEJB;JE%and (0;0)

(7

8
m2=\/3
am,-m, €
\ Angleg=bgtang * 2 %
ezt
a3/2 (8¢
S L, a5
=arctang 2‘/ 3 B
1+328_;
6 ¢

\ g=arctan 0,3928371 ...
\ g=214k°

QUES TION 13

Substitute x = at” and y = 2at in y* = 4ax
\ LHS = (2at)® and RHS = 4a(at’)
= 4a’t’ = 4a’t’

\ LHS=RHS

Gradient of parabola: 2y.((::lly =4a
X

dy _2a
ey

\

1

Atthe point: (af; 2at); m= 22
2at t

\ Equation of tangent: y — 2at = i(x - atz)

\ ty—2af =x —at’
\ x—ty+a’=0

11
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(14)
[40]

(6)

(10)



133

141.1

141.2

141.3
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Equation of RQPT: x —ty + a° = 0
AtR:y=0\ x=-a’ \ R(-af’;0) and F(a 0)
\ RF*=(a + af’)’ and PF? = (af® - @) + ( 2at)?
=a + 2t +at =a't" — 28t + & + 4a°f
=a't'+2a°t° + &
\ RF=PF
\ ﬁl = I52 ...angles opp. equal sides

but R, =P, ...corresp.<®; PA! RF
\ R =P, (18)
[34]

QUESTION 14

AB hasdirection number s2;-1; 1
AC hasdirection number s1; 2; 0

If a, b and c ar e direction numbers of a line |, normal to the plane then

2a—b+ c:O} .. () (AB™ 1Y)
and a+2b = .. (i) (AC™ L)
i+ 2i: ba+2c =0
\ a=-20
5

\'a=-2; b=-1andC=5
\ Equation of plane is -2(x-0) + 1(y+1) + 5(z-1)=0
\ X—-y-52+4=0
(12)

Substitute (-1; 2; 0) into the equat ion
\ LHS=2(-1)-2-5(0) +4=0=RHS
\ D liesonthesame planeas A, Band C. 2
Direction numbersfor BC: 1, -3;1]> \ BC} DA
Direction numbersfor DA: 1; -3;

Direction numbersfor CD: -2; 1; -1\ CD| AB
\ ABCD isaparallelogram ... opp. sides | (6)

12



14.2

14.3

151

15.2

153

302-1/1L

Direction numbersfor AP: 1; 3; 2

x-1_y-2_2z-3
3 2

[Alt: x=1+k; y=2+3k; z=3+ 2K]

\ Equationfor AP:

go AD-2-53)+4 _ 11 _ 11
22+(-1)2+(-52% 30 30

TOTAL FOR SECTION C:

SECTION D
QUESTION 15

If P(x)T Z[x]anda+byc,a,b,cl Q,isanirrational zeroof P(x), then its
conjugatesurda - by/c will alsobe a zeroof P(x).

Given-1+23;-1-2J3 also azero (x+1-23)(x+1+2 {3) afactor
=x*+2x-11

1 3 3 2
12-11 15 -2 -25 -29 -22
12 -11
3 9 -25
\f(X) = (XP+2x-11)(x*+3x°+3x+2) 3 6 -33
! 3 8 -29
X =-2isazero 3 6 -33
2 4 -2
2 4 -2
21332
1110

V() = (X + 2= 1D)(x + 2)(x* +x + 1)

2x° — 5x% + 10x -5, etc.

13

(2)

(4)
[26]
[100]

(6)

(20)

(4)
[30]



QUES TION 16

16.1 Letn=1:8-7+6=7\ Trueforn=1.
Assume statement true for n = k:
\ 8 —7k + 6isdivisibleby 7
Letn=k+1: 8" —7(k + 1) + 6 Subst.
=88 -7k+6-7
=8(8“=7k + 6) + 7.7k — 49 ... divisible by 7
\ If true for n =k, it salso truefor n = k+1

\ Truefor all nl N.

16.2 a+b+g='43

ab+dg+bg=;

-1
abg=
¢ 4
1
\1+1+1:bg+ag+ab:2:_2
a b ¢ abg -1
4
3
1+1+1:a+b+g: 4_q
ab ab bg abg 1
4
1 1
= =-4
abg 1
4

\ Sum: -2+ 3-4=-3

Sum/ product: -2.3+ 2.4+ (-3)(4) =-10
Product: (-2)(3)(-4) = 24

\ X3+ 3x° - 10x — 24

14
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(16)

(18)
[34]
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QUESTION 17
171 Vertical: x =0
Oblique: y =x+5 4)
172 "+3=0 \ 7x=-3
X X
3
\ x=-
7 4)
17.3
e v
i
|
v
“~ =7 ! >
v \‘43' X
e /
12)
[20]
QUESTION 18
x*+8-3 _A . B _ C
(x+1)? (x-1) x+1 (x+1)> x-1
\ 3%+ 8x— 3= A(X+1)(x-1) + B(x-1) + C(x+1)°
x=1: 8=4C \ C=2
x=-1 -8=-2B \ B=4
X2 3=A+C\ A=1
1 4 2
+ ,t
x+1 (x+1)° x-1 [16]

TOTAL FOR SECTIOND: [100]

15



191

19.2
19.2.1

19.2.2

19.2.3

19.3

20.1

20.2

20.3

SECTION E

QUES TION 19

49¢
Number of possible wins: EG §;=13983816
4

ad49¢
50%: é 5 =, 2=699190¢
¢

.. X R5: R34 959 540

3 (or 0,3)

(or0,9)
—

a3(ad(a2¢alc

EIRIE
alOg:'
§3;

OE=02

0,6x=0,6+x-0,88

\ x=0,7
QUESTION 20

30¢ .20 .10
el el _ o 0070
20p82¢ 2¢
a30§31§3031§0=31§30: 1
S20i2; &2; &2 2%
PX =1)=1-P(X = 0)

—1_ aBOg‘algaoalgo

0427 &2;
=0,999 ...

16
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(8)

(2)

(2)

(8)

(4)
[24]

(8)

(4)

(6)
[18]
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QUES TION 21

21.1 n(S) = 100

(16)
212 I5+x+10—-x+15-x+x+20—-x+15+x+x =80
\ x=5
[or: i + 20 = 100] 4
[20]
QUESTION 22
221 X ~n (100; (15)?)
\ P(Z3 a)=0,05
\ P(Z£a)=0,95 or \/
- o LS
| X100, e e Al P 5>
15 J
\ X £124,67¢ (10)
222 5% of 1500=75 (4)
223 85'15100=-1\ PZE-1)
=0,5-0,3413 =0,1587
\ 15,87% 8
[22]

17



231

232

490 _ 0.98

500

p*1 96\/'0(1' P
n

= 0,98 FiZLQGJ

= 0,98+ 0,0122 ...
\ (0,968; 0,992)

500

QUES TION 23

(0,98).(0,02)

18
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(4)

(12)
[16]
TOTAL FORSECTIONE:  [100]

TOTAL: 400
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