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SESSION 5

“T,=6n*>+n-—2

SOLUTIONS 21 MARKS
5 24 55 98 ... 874
\/W .,
19 31 43 vb =1
\/C = —2
111 vT,=2n?>+n-—2
12 12 4
2a =12 3a+b =19 a+b+c=5 (4)
a==6 b=1 c=-2

1.1.2

12
Z(6k2 +k-2)
k=1

1.2

ZS(1>1"‘_5+5+5+
2 8 4 2
k=-2
_2 _1 =5-(-2)+1=38
a—8( r—n% n= =
a(l—r
S =
n 1—r .
5 1
. §<1_(7)> 1275
1 1024
2
S s@) =2 sy
3/ 4 2
k=-2
45 2
a—4 T—g
S _ a
C 1-r
4> 135
S, =—24__-2
1-%2 4
3
¢ i _1275+135
8717971024 4
~ 35

1-%
S 135

1%75 135
v

1024 T &
v ~ 35
v handling expressions
differently
(9)

[15]
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v'108
2.1 108;72 v'72
()
_ 1 2
Sp = —a(i ) v 108 (1 B (?) ) _ 25220
o 1_2 81
108 (1 -(3) ) 25220 3
2.2 1-3 o1 v (E)x _ 256
' 2\* 256 3/ 6561
—_ —_ X
(3) 6561 v (3) _ <3>
5 -6) L
3 ; 3 Vx =5
X =
(4)
[6]
QUESTION 3
3.1.1 .
Second constant diff = 4 v 4
va=2
vbh=—
2a =4 3a+b=5 a+b+c=1 \/lc)—Ol
3.1.2 a=2 b=-1 c=0 ST 2
T —on?—n T,=2n"—n
" (4)
v2n? —n = 2701
2 _ =
an n=2701 v'standard form
313 |2V —n—2701=0 v'factors/quadratic
Y 2n+73)(n—37)=0 formula
n=37 OR n+* —36,5 vn=37 OR n#-365
(4)
10 + 15 + 20 + 25 + -+ + 185 Y10+ (n—1)x5=185
a=10 d=5
3 v'5n = 180
3.2 1 10 + (n — 1)(5) = 185 vn =36
5n =180 3)
~n =36
Natural numbers Divisible by 5 from 10 to
185
n
Sn = E [a + l]
36 v
3.2.2 Sye = 7[10 +185] Subt
Ss6 = 3510 v'3510
All Natural numbers from 10 to 185



https://ecolebooks.com

n=185-10+1 v'Subt
n=176
v'17160
S176 = 176 10 + 185
176 = =~ [10+185] v17160 — 3510
5176 = 17160
v'1350
Natural numbers NOT Divisible by 5 from 10
to 185 (6)
Sia0 = 17160 — 3510
= 13650
QUESTION 4
1 1 o
i’n = Er"‘l \/Ers 1=405
Z5-1 _
411 Zr = 40,5 vt =81
r* =81 vr=3
r=3 3)
1 59049
1 59049 S@T = ——
S =
2 2
4.1.2 3n-1 = 310 v 3nl=310
n—1=10
“n=11 vn=11
3)
A.S G.S
Z_f i:i vart = 2048
a v8.rt =
T, = art = 2048 8.r% = 2048
ar* = 2048
Vi =
8.7% = 2048 r=4
r=4 .
4.21 =4 v'summation
N v 80
Ss=8+12+16+ 20 + 24 ()
= 80
_ v'subt into general
T"__f ++(Z D@ formula
- V4K + 4
422 | . 5
2
Z(4k 1 4)
e~ k=1

3)

[14]
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QUESTION 5
=4n- v4
514 Tn=9-7 g
OR (2
v -3
T =-3+(n-1)4
=3+ (r-1)) T
)
512 | =9 v ayTWO
Ts =13 consecufive answers
correct
Tg =17 v last TWO answers
I, =21 correct
(2)
G:1:2:0:1:2:0 2 marks for all 7 correct
51.3 OR
1 mark for only first / last
3 correct
OR
0 marks 1f less than 3
correct
)
5.1.4 Multiples of 3in the patternare: -3:9:21
T,=-3+12(n-1) T,=a+(n-1)d
T,=12n-15 393=-3+(n-1)(12) -5
393=12n-15 or 393=12n-15 v 303=12n-15
12n =408 121 = 408
n=234 n=34 v m=34
S, ==[a+L] S, ==[2a+(n-1d]
" e v subsa=-3andd=12
S = ?[—3 +393] o Sy= 374[2(—3) +33(12)] into correct formula
S5, = 6630 Sy, = 6630

5.2.1

NOTE:

e If the candidate does not show the working to get to
n = 34: no penalty
If a candidate sums the whole sequence: 0/5 marks
Answer only: max 1/5 marks

vV S, =6630

&)
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32.1 I, T, T, T, T,
e 1 5 12 22 35
e 3 > S ¥ " A % 3 A N " 2
N 5 7\ ; = " 3 4
v'v answer
T, =38 (2)
| or
599 v'v answer
“C=  The sequenceis 1, 5, 12, 22, 35. Therefore Ts = 35 )
OR
v'v answer
Ts=22+13=35 (2)
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Ty, =1+4+7+10+... to 50 terms

u 52_"(2 +49(3))

= 3725

7
322 49 va=4
T =T+~ [2@)+486) [NoTE: v g
=1+3724 e Answeronly: max 1 mark Al @9 .
—3725 e If the candidate calculates v substitution into correct
a the general formula in formula
OR 3.2.1, they can be awarded v answer
4 5/5 marks in 3.2.2 &)
2a=3
a= E v a= E
2 2
3(2) +b=4
2
1 Bt
b=—— 2
&
(Ben
2 2
c=0 ve=0
T, =-§n2 —ln
- 2
3 3 1 v subs n= 50
T, = E(50) —5(50) 7 g
=3725 (&)
OR
=1
T,-T,=4
L-T,=7 v'v' expansion
T,-T, =10
TSO — T.‘Q - ?
Add both sides

V Ty =1+4+7+10+...
to 50 terms

v’ subs into correct
formula
v answer
(%)
[18]
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QUESTION 6

6.1.1

w—=3: 2w—4; 23-w

(2w—4)=(w=3)=(23-w)-(2w-4) v (2w—4)-(w-3)
w=1=27-3w =(23-w)-Q2w-4)
vw=7
4w=28
(2
w="7
6.1.2 | Sequence is: 4:10 ;16
o First difference / Eerste verskil = 6 v answer
(1
OR
d=w-1
=6 v’ answer
(1
6.2 T, =3+(4+10+ 16 + ... to 49 terms) v T,, =3+sum of 49

49 linear terms
Ty =3+—[2(4)+ (49-1)6)] va=4
- v n1=49
= 252
A v 7252(sum of 49
= 7255 terms)
v’ answer
(5
OR
20=6
a=73 va=3
3a+b=4 Vb=-5
3(3)+b=4
b=-5
a+b+c=3 ve=5
3-5+c=3 o
e v’ substitution 50
b= v’ answer
T, =3n"-5n+5
T, =3(50)" = 5(50)+ 5 )
= 7255 [8]
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71 s,,:;:[;-[é]"]

Sat) f
2 Wpad.
2
_?
)
1
)y =—
2
P
10= ’-1
1—; v’ substitute in correct
= formula
gl
2
p=10 v answer
4)
72 ! & :i v ;‘:.l_
2 2
a
— =10 v’ substitution
1__
2
o va=5
g=
5 wer
I=ar=7 v’ answer
OR

v’ substitution

<
= |

v’ answer
4)
[8]
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QUESTION 8
811 | ,_ 32__1 .
64 2 2
1) v substitution
pes-}
2
v answer
p=-128 (3)
OR
p _64
256 p vy P__G4
p* =16384 Pt
p=2128 p=+128
_ o8 v answer
o 3)
all =r"
812 | s,= L v’ formula
5 v substitution
256{1— —l} }
2
1+ v answer
512(255) )
_T[ﬁ
=170
8.1.3 | —l<r<l v answer
(1)
OR
TI oot R s e — L
1€ common ratio is — 3 which is between—land 1. | /oo
(1)
OR
1
—dee — i 1 v  answer
2 (1)
8.1.4 s =4
i T v formula
256 S
= TS v’ substitution
-5
2
512
= 3 v answer
=170,67 @)
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8.2.1 | 16 v answer
(1)
822 I, =-8+6(n-1) v’ substitution into equation
148 = 61— 14 YL
n =162 v answer
I 3)
n=27
8.2.3 S, =%[2a+(n—l)d] "
- v S [2(-8)+(n-1X6)]
n 2
—2-[:(—3)+(n-1)(6)]> 10140 v 3% —1in> 10140
3n* —11n >10140
3n* =11n-10140> 0
(3n+169)n—-60)>0 v factors
When 7n=60.S, =10 140 v n=:60
Smallest 7 = 61 v answer
(5)
8.3 30
> (3k+5)
el v =23
a=8 n=30 d=3 o=
30 «l . - - . s
Z (3,‘_ 4 5 ) L 2[2(8)4' 29(3 )] Substln“lou mto coirect
= 2 - formula
= 15(103) answer -
QUESTION 9
9.1 Jacob calculated that the sequence 1s geometric or v Jacob (geometric/exponential)

exponential.

OR

OR

Vusi calculated that the sequence is quadratic.

Jacob has multiplied each term by 3 to get the next term.
Vusi sees it as a sequence with a constant second difference. | v/ Vusi (constant second difference)

v Vusi (quadratic)
(2)

v Jacob (multiplied each term by 3)
(2)

v'Jacob (geometric/exponential)

Jacob calculated that the sequence is geometric or
exponential.

Vusi calculated that the sequence can be seen as a
combination of exponential and cubic sequences.

v" Vusi (exponential and cubic
combined)
(2)
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9.21 T =3" v answer
(1)
OR
T =3.3""
. v answer
. (1)
922
3 9 27 57
6 18 30
\ 5 / \ & /
2a =12 3a+b=6 a+b+c=3 va=6
a=6 18+b=6 6-12+c=3 v method
\/ b S I"P
b = - 1 2 C= 9 s
) ve=9
I =6n"-12n+9 4)
[7]
QUESTION 10
_ n-1
10.1.1 I,=a Note: The final answer can also be va=27andr= %
n-1 n-4 =
= 2?[ l ] “rl-itten as 34“’" or { l ) v Substil'llte illto
3 3 correct formula
. 2)
o - . -y v answer
1012 |~Asr<der =l Note: If candidate concludes (1)
series 1s not convergent,
OR , award 0 marks.  —
The common ratio () is E which 1s between —1 and 1. (1)
OR : v’ answer
-l<—=<1 (1)
3
1013 | s, = 9 Note: Ifr>1 or r<-1
1-1 1s substituted then 0/2 marks.
27
= I v’ substitution
- 3 v answer
s or 40350r4l (2)
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102 |LetV be the volume of the first tank. I
vV >
04’y Note: If candidate lets the volume of
- the first tank be a specific value
7 b (instead of a variable) and his/her
= [ 1= [ ;] } argument follows correctly, award
e 4 mads v substitute into
l_l . correct formula
P Note: If candidate answers “Yes’
524287 only with no justification: 1/4 marks
524288
=0,9999980927 V
v’ answer
<V
Yes, the water will fill the first tank without spilling over. v conclusion
“4)
OR
Let I” be the volume of the first tank.
iy -
2.4.8....... 2
% i 1 19
¢ 9 (_] v substifute into
2 2 correct formula
S =— -
)
2
19
=¥ 1— l] v observes that
2 1\
2 |:1'—[§"] }{l
=¥V
Yes. the water will fill the first tank without spilling over. v conclusion
i )
OR
If the tanks are emptied one by one, starting from the second, each v Yes (explicit or
tank will fill only half the remaining space. so the first tank can understood from the
hold all the water from the other 19 tanks. argument.)
v'v'v argument
“)
10.3.1 | I, =-2(n-5)°+18
Term 1 =- 14 e
Term2=0 v 0 0
Term 3 = 10 L )
3)
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10.3.2

TermS OR n=5 OR T,

v answer

(D

Second difference = 24

v subs — 2 mto 2a

10.3.3 Second difference = 2(- 2) v answer

Second difference =—4 (2)

OR

-14 0 10
14 10 v first differences
\ /
-4 v'second difference

Second difference = — 4 2)

10.3.4 -2(n-35)* +18<-110 v T <-110

Note: Answer only award

~2(n-5)*+128<0 2/6 marks

—2n* +20n-50+128<0
—2n* +20n+78<0
n? =10n—-39>0

(n=13)(n+3)>0
+ 0 - 0 + \ /
3 13 -3 \/13
n<-3 or n>13

nzl4 : neNORn>13; neN

OR

v'standard form
v factors

v critical values

v inequalities
v'n>13
(accept: n=>14)
(6)

DOWNLOAD MORE RESOURCES LIKE THIS oN ECOLEBOOKS.COM



https://ecolebooks.com

Downl oad nore resources |i ke this on ECOLEBOOKS. COM

15

—2(n-3)> +18 <-110 v T <-110
~2(n-5)* +128 <0
(n1—5)>—64>0

[(7—35)-8](n—5)+8]>0 v'factors
(n=13)(n+3)>0

\ / v critical values
+ 0 = 0 4 \/ v’ inequalities

v (n-5)7-64>0

-3 13 -3 13 vn>13
(accept: n=14)
n<-3 or n>13 (6)
nzl4: neN OR n>13; neN
OR
-14:0:10:;16:18:;16;10:0:-14;:-32:-54:-80;-110 v VvV expansion
n=14 : neN v'v conclusion of

nz=14
(accept 71 >13)
(6)
[21]
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SESSION 6
QUESTION 1
111 | ;=20 and 7, =40
5
=T 7 2 v’ answer
| i (1)
112 | h=a" .
o M 31 v'subs into correct formula
20=a.2 Lg=8
a=>5 v answer
T, =52 3)
OR
4-1
40=a2 v'subs into correct formula
a=3 va=5
T =83 v answer
n (3)
1.2.1 “1_,,—% v’ answer
i (1)
122 |7 2+-1)=3) V5
n _Tsn-z— v 5?1-1
v —3n
S—-3n
I = pr= (3)
1.2 _ =3
3 I:: - Sn-—l
7 5-3(500)
9 549 v/ numerator
—1495 v’ denominator
T T (2)
124 5-3n<-59 v 5-3n<-59
=30 < ~64 v #>21333..
n>21333... v n=22 5
n= 22 [1‘3]
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QUESTION 2
2.1 Given: Sequence: 3; x; 25
1stdiff:. 9 ; y
vx =12
x—3=9 25—x=y
fwx =12 25—12=y |Yy=13
13=y (2)
2.2 | Sequence: 3;12;25
1st diff: 9;13
2nd diff: 4
2a =4
a=2 va=?2
3a+b=9 vbhb=3
3(2) +b =9
b=3
ve=-2
a+b+c=3
2+3+c=3 v'T,
c=-2 4)
T,=2n*+3n-2
[6]
QUESTION 3
3.1.1 | Sequence: vr=11
100 km; 100(1 + 0,1)km; 100(1 + 0,1)% km
~ 100 km; 110 km; 121 km v'Subs into correct
T, = ar™? formula
Ts = 100(1,1)7
= 194,87 km v'answer
3)
3.1.2 a(r™—1) v'Calculate sum
S8 =74 v Correct substition
100(1,18 — 1) vanswer
~ T 11-1 (3)
= 1143,59 km
3.1.3 8 vT, =10(1,1)"!
Z 100(1,1)™ ! = 1143,596 v'correct values
n=1 (2)
321 |Ts=a+4d=0...........Q0) va+4d=0
Tia=a+13d =-36........2) va+13d =-36
vd=—4
(D-): —=9d =36
d=—4 vT, =16
a=—4(—4) = 16
T, =16 4)
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322 T23 + T23_p = _96 ‘/T23

[16 —4(23 — D] +[16 —4(23—p—1)] = -96 | VT2

—72+16—-88+4p = —-96 v'simplification

4p = 48 vp =12

p =12 (4)
3.3.1 T, 2 =2

YT =—=— 3

T, 3
2 2

-1< 3 <1 /5 <1

Therefor the series converge (2)
3.3.2

16 %256 x¥/65536 x...

24 <328 x W2 x .,
4 8

16
23 x29 %227 x ...

4 8 16
73t
4.8 16
379t Toe
4
_ 3=
Seo —2—4
1=3
V16 %3256 x¥65536 x...=2* =16
OR

V16 x Y256 x /65536 X...
1 2 4
=163 X 169 X 1677. ..

notice
1 2
a== and r==<=
3 3
1
S.=—3=1
~ 16! =16

v'write in exponent form

v’add the exponents
v'Subs into S,

VS, =4

V16
(9)

[23]
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OCT/NOV 2017
QUESTION/VRAAG 2
2.1.1
5 -4 -19 -40
T S W B 4
-9 -15 31
By L By &
-6 -6

first differences: —9: —15: =21
second difference = -6

v first differences
V-6

(2)
212 T,=an’ +bn+c
i second Tfference e i g8
3a+b=-9
3(=3)+b=-9
b=0 v b=0
a+b+c=35
-3+0+c=5 =8
=5 vV T, =-3n"+8
T,=-3n"+8 .
OR/OF OR/OF
(n=1)n-2)d,
T,=T,+(n-1)Md, + 5 =
(n=1)n-2)-6) vV a=-3
=5+(n-1)-9)+ Yy
=5-9n+9-3n +9n-6 Ve=8 :
T,=-3n" +8 i -
2131 —3p° +8=-25939 v T, =-25939
-3n’ = -25947
n’ =8649 v n? =8649
n=-93 or n=93
v answer
The 93™ term has a value of —25 939
(3)
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2
"o

2k-7: k+8 and 2k -1
k+8-(2k-7)=2k-1-(k+8)

-k+15=k-9

2k=24

k=12
2k-T:k+8 and 2k -1
17:20:23.......

d=3

T, =17+14(3)
=59

v
k+8-(2k-7)=2k-1-(k+8)
vik=12
V17

v d=3

VT, =59
&)

Sequenceis 17; 20;23; 26;29;32..
Every alternate term of the sequence will be even /
Elke tweede term van die 1v sal ewe wees

20+26 + 32+.......

Sy =E[v(vo)+(v9)(6)]

15[40+174]
=3210
OR/OF
T,, =20+29(6)
=94
Sa =$(20 +194)
=3210

v 204+26+32+.......

vVa=20d=6
¥'subst into correct formula

v’ answer
“4)
vV a=20d=6
v Se= 370(70 +194)
v’ answer
4
(18]
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QUESTION/VRAA4G 3
3.1 a+ar=2 v a+var=2
all+r)=2
2 >
a= v g=——
1+7 1+r
OR/OF (2)
JA& s B
-7 4 z -2 _3=l
4a-8(1-r)=1-r i=r 4
4a-8+8r=1-r
4a=9-9r 5 0_9—91'
a_9—9r 4
1 (2)
3.2 Sac=‘Tl+‘T2+ZTﬂ
n=3
s, =2+1 Vs =241
4 S«: —_+:{
L=2+l
1-r 4
a _9 v g -2
1-r 4 k=r: &
2 1 9 L )
= X : =-4- v substitution of ¢ into the
+r, = correct formula
2 9
1-r2 4
8=9-952
or? =1 v ort=1
}‘:—}- v 1 :l
3 3
3 o _3
ﬂ'=5 G—E
(6)
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OCT/NOV 2018
QUESTION/VRAAG2
2.1.1 |42 v answer
(1)
212 |2a=6 3a+b=1 a+tb+c=2 va=3
a=3 33)+b=1 B)+(-8)+c=2|vb=-8
=-8 c=17 vVe=7
T,=3n"-8n+7 \/Tn=anz+bn+c
4)
OR/OF OR/OF
2a=6
a=3 v a=3
; =3n+bn+c
I,:3+b+c=2 b+c=-1 ... (1)
T,:12+2b+c=3 2b+ec=-9 ... 2)
Tg—T;:b=—8 vb=-8
Subst.in(1): —-8+e¢=-1
e=1T7 v e="7
T,=3n"-8n+7 VT,=an*+bn+c 4)
L3 Ty = 3(30)3 ~-8(20)+7 v substitution
=1047 v answer (2)
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22 T,=-Tn+42 vT, =-Tn+42
-Tn+42=-140 v -Tn+42=-140
-Tn=-182
n=26 vYn=26
(3)
23 n
Sn=7(a+1) OR/OF Sr: =%[2a+(n—l}]]
vs =2(3s-
S, ==(35-7n+42) S, =2(70-7n+7) S, = B5-Tn+42) or
- - n
—_— — T —
S, ==(-7n+77) §, = {10-Tn+7)
7 77
S, = ol el
2 - v simplification of S,
> ) v 1
—%n' +7—jn=3n' —8n+7 cquanng
130> —93n+14=0 :: standard form
(n-7)13n-2)=0 factors
2
n=7 or n=—
} 13 v answer with
NA selection (6)
son=7
[16]
QUESTION/VRAAG 3
3.1 1
! =? and S_x =6
S =2
_.,‘
6=—2 : v substitution
2
a=3 v answer
(2)
32 I; = qr -l
.
1 e
2, >
fmd
128 @)
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3.3

3 3(2) =58125
k=1
3+3+i+.. =5.8125
2 4
s, ==") 58125
1—1
" 1
1 v p==
3{1-(7) ] "R
—Z J_538125 v substitution
1
=
2
6|:1 - (l] } =5.8125
2
iy 3 . o
5| =55=0.03125 v simplification
2" =27 or n 102i = logl
T2 - 32
n=>5 n=>5 v answer
4)
34 |
Zs(l)i-k p
=
3ttt 32V = p v expansion
0
-k
3°242)
= .
=124 6+3%....+2427% v expansion
=4(3+3+—+ +3 2'19]
2 4
=4 v answer (3)
on 2
’ 3 = -
;3(— P vy 6)t=p
k=]
20
6™ =p "
k=1 v S =k
2 . k214>< 6(2)
s Y 24(2)" =4p ™
=1 vidp
(3)
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OR/OF OR/OF
1 20
{5
Sy = .—-1— =6=p v substitution and answer
=g
2
120
u((g} -l]
y v P ~
Sa0 = i substitution and answer
1
-1
2
24=4x6=4
X p i
(3)
[11]
OCT/NOV 2019
QUESTION/VRAAG 2
214 209 : 186 v'209 v'186 (2)
A l\:/”S‘O\:}l \/2
st d{ﬁ -31 -29 =27
da=3 3aab==31 wa+brec=331 $“=
a=1 3(D+b=-31 1+(34)+c=321 b=-34
v c=354
b=-34 c=354
T, =n" —34n+354 4
213 | n?-34n+354=74 v'equating T, to 74
n* —34n+280=0 v'standard form
(n—14)n—-20)=0
n=14 or n=20 V14 v 20 @)
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F 4 (m)=0
2n—-34=0
v 2n—-34 =
2n=34 =0
n=17
Term 17 will have the smallest value Y answer )
OR/OF OR/OF
-b
n=—
2a
34
n= £ v substitution
n=17
Term 17 will have the smallest value Y answer 2)
OR/OF OR/OF
14+ 20 v’ substitution
n= =17
2
Term 17 will have the smallest value Y answer =
> 5
- a:é : ;-:l y n=21 v
8 2
5 = a(l-r")
1-r
5 1"
3 1 - > v substitution into the
S,,=—"°
2 1 correct formula
2
=1,2499...
=1.25 v answer 3)
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799
222 T > 5
8192 c e
5 v" substitution into the correct
ar" > 2 1‘9.) formula
33 J
8\2 8192 197
[l} > b v method /same base or log
2 1024
n-=1 10
(l) > (l] or »)—n+l >2 ~-10
2 2
n=1<10 -n+1>-10
il il v'calculating »n
~n=10 ~n=10 v answer
(4)
[19]
QUESTION/VRAAG 3
3]_ 10 l 10 l
_\-;3 _1-_‘ 2 i y=3 _1‘_‘1

g2
9

O | o

[l 1.1
= -+=+—+
1" 2" 3

+
00 | —
.+.

O | =

|

1 2 3 8
v l+1+... +~l-+l
2.3 8 9

vanswer (3)
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2 2\9 3

52 52
=—1m"- =—1Il

-

3 3

2
-, for both sides =2 x—

OR/OF

.
;><(1+2+3+4+5+6+?+8+9+10+11+12)x2

vva

vd

v" substitution into the
correct formula

v’ answer

v answer for both sides

OR/OF

v'v' g

vl +....+12)
v x2

v answer (6)
OR/OF

v substitution into correct

formula
v answer (6)

%]
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OCT/NOV 2020
7; x; y;—11
x—=7=y—x=-11-y
e 72;_}]7_ g v/ making y subject of
Xlgo a formula
v N
y—x=-11—y substituting for y
2.1 2y =x—11
Vx =
=2(2x—7) =x — 11 ‘/x_15
4x—14=x—-11 y=
3x—14=x-11
3x =3 (4)
SX = 1
Ly=-5
_3\/;6\/;37\;/60
vbh = —
91 12 12 b= -
< 2a = 12 3a+b=9 a+b+c \/211_2—911
= -3
a==6 b=-9 c=0 (4)
~ T, =6n?>—9n
v'substituting 50
— 2 __
299 Tso = 6(50) 9(50) v 14 550
= 14 550 2
a=9 d=12 i |
n ormula
Sn =E [2a+(n=1)d] v subt into the
223 =5[2(9) + (= D)2 formula
n 12 6 \/5[1271 + 6]
_E[ n+ 6] 3)
S, =6n*+3n
2 —
T e — 0 vEquating to 21 060
(n_+60;l(2_ N 117)__ 0 v standard form
2924 " " 117 v factors /quadratic
o n=60 OR n+—— formula
o - - 2 v'n =159
~ n = 59 first differences ()
[17]
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QUESTION 3
2432-’<=12+4+f+--- 4
' 3 V1244 +=-+ -
k=1 3
3.1 r _1 v’ constant ratio
' -3 v condition
-~ it is a convergent series. (3)
= 2_p
“=1 Va = 4327
r = §
a v substituting &
T Ty equating to %
2-p
3.2 1377 2 vy 1
1 9 V'3
1-3 27
3 1
32_p_— \/2—p=—3
2ep _ 275
3P =3 \/p =5
2—-p=-3
_ (5)
p=>5

[8]
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SESSION 7
QUESTION 1
L1 ]?31 =40° Tan-chord v ]§1 =40°
v reason ?2)
1.2 ]52 =40° Angles opp equal sides v ]52 =40°
v’ reason )
1.3 C =100° Sum of the £ ’sofa A v C=100°
v’ reason )
14 62 =200° £ atcentre =2x / at circle v 62 =200°
v’ reason )
L5 61 =160° /s round a point v 61 =160°
v reason ?2)
1.6 ]53+]§2+6)1=18O° Sum of the £ ’sofa A /]53+}§2+61:180°
~.D3+B, +160° =180° v Dy=B,
~.Dy+B, =20° .
v Dy =10° 3)
But ]53 = f32 Angles opp equal radii
~.Dy+Dy=20°
2Dy =20°
~.Dy=10°
1.7 A =80° Opp £ ’s cyclic quad v A=80°
or / atcentre =2x / atcircle v’ reason 2)
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QUESTION 2
2.1 Cl =20° Alt angles equal v él =20°
v reason ?2)
22 61 =40° Z atcentre =2x / atcircle v 61 =40°
v reason ?2)
23 D =20° Z atcentre =2x / atcircle v D=20°
or v reason ?2)
Angles in same segment
24 El =40° Ext Z of triangle v ]::1 =40°
v’ reason )
2.5 El _ ()1 — 40° v/ answer (1)
QUESTION 3
3.1 N, +N, =90° Given v N,+N, =90°
T, =90° Z in semi-circle v T,=90°
SRR, <1 v RN, =1,
.. MNPT is acyclic quad Ext £ = intopp £ v reasons 4
32 'i“l = T4 Vertically opp angles v Tl = T4
T4 = M1 Tan chord v T4 = Ml
M1 =P Ext £ of cyclic quad v I\A/I1 =P
i _p v top
Z NP =NT Sides opp equal £ s v’ reasons (5)

DOWNLOAD MORE RESOURCES LIKE THIS oN ECOLEBOOKS.COM



https://ecolebooks.com

Downl oad nobre resources

| i ke this on ECOLEBOOKS. COM

33
QUESTION 4
4.1 Al + Az =90° Tan 1 radius v Al + Az =90°
Az =X Tan-chord v Az =X
S A +x=90° v A =90°—x
S A =90°—x

A1+A2 +]§1+E:l80° Sum of the /’sofa A

v Aj+A, +B+E=180°

v E=90°-x

.90°+x+E =180° <.

~ v Al = E
L E=90°—x

. v’ reasons (7
Al = E
.. AB is a tangent to circle ADE
since Z between line and chord equals £ in alt segment.

4.2 él =A1 Ext £ of cyclic quad v él = Al

A=E=90°-x  Proved v Aj=E=90°-x @)
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HOMEWORK SOLUTIONS
QUESTION 1
1.1 f)l + f)2 =90° Z in a semi-circle v f)l + f)2 =90°
But f)z =50° given v f)l =40° )
D, =40°
1.2 Ml = 2f)1 Z atcentre=2x / at circumference v Ml = 2f)1
M, =2(40°) v M, =80° @)
- M, =80°
13 ]::2 =50° Z's in same segment v Ml = 2]51
152 =50° Z's opp equal sides v 152 =50° )
(ME =FE, equal radii)
1.4 G= lA:l + 132 /'s in same segment v G= lA:l + 132
G =10°+50° v G=60° )
G =60°
1.5 ﬁ1+]52 +G+E1:l800 sum of the Z's of a triangle v ﬁ1+]52 +G+E1:l800
. 40°+50°+60°+E, =180° v E;=30° @)
- E; =30°
QUESTION 2
2L 1P =p given v P, =P,
But f’l =22° given v f’z =22°
. (2)
- Py =22°
22 ﬁz =22° tan-chord v ﬁz =22°
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v’ reason
)
23 | p,+P, +P, =90° Z in a semi-circle v P, +P, +P, =90°
But P, =22° v P, =68°
S Py +P, =90°-22°=68° ¥ reason 3)
24 Rl + f{z = 131 + f)z tan-chord v Rl + IA{z = 131 + f’z
But P, +P, =44° given v R +R, =44°
LR +R, =440 v R, =22°
But R, =22° tan-chord ¥ reasons @)
Ry +22°=44°
SR, =220
25 | R, =220 proved v T,=22°
Tl =22° equal radii, £ ’s opp equal sides v 61 =44°
61 =44° ext £ of triangle ¥ reasons 3)
2.6

R, +P+Q, =180°

Sum of the /'s of'a triangle

.22°4(90°+22°) +Q, =180°

A

- Q, =46°

v R, +P+Q, =180°
v Qy=46°

v’ reason (3)
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QUESTION 3

3.1 ]:3 :MI alt Z's equal v ]:3 :MI
]:3 = 131 tan-chord v ]:3 = 131
M, =P, v LM =LP
~LM=LP sides opp equal /'s ;)reasons

3.2 Nl = f)1 ML subtends equal /£'s v Nl = f)1
P = M1 proved v M1 = Nz
M1 = Nz PL subtends equal £'s v M1 = Nz

Nl _ Nz v reasons

3.3 1\7[1 = f>1 proved v 1\A/Il - I31

Nl = f)1 ML subtends equal /£'s v Nl = f)1
M, =N, v M, =N,
.. LM is a tangent to circle MNQ. Z between line and chord v’ reasons
QUESTION 4

4.1 ﬁ3 =90° Z in semi-circle v ﬁ3 =90°
B, +B, =90° given v B, +B, =90°
.'.IA)3:]A31+]A32 \/f)3zﬁl+
.. ABCD is a cyclic quad ext Z of quad equals int opp £ v’ reasons

4.2 Al = ]51 BC subtends equal angles v Al = ]51
f)1 =B tan-chord v f)1 =B
Al -E v’ reasons

3)
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4.3 Al +A2 =é3 ext Z = intopp £ v Al +A2 =é3
63 =D, tan-chord v 63 =D,
ﬁ4 = f)2 vertically opp £'s v ﬁ4 = f)2
A4A =D, v A +A, =D,
BD =BA sides opp equal Z£'s v’ reasons
)
44 éz = f)2 AB subtends equal £'s v éz = f)2
f)2 = ﬁ4 vertically opp £'s v f)2 = ﬁ4
ﬁ4 = 63 tan-chord v ﬁ4 = 63
éz — é} v’ reasons

4
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SESSION 8
QUESTION 1

)
N
Nz

R

line || to one side A

B
A N

CM _ NB
AC 4B
cM 18
35 42
CM = 15cm

line || to one side A
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QUESTION 3
Q
D
R
p
A B C

48 _ PP Jine || to one side A

BC PC

bp _ 22

b _ o

DP _ QR line || to one side A

PC RC

2_0QR

3 15

QR =10cm
QUESTION 4

p
Q R

S >> T

4.1

PQ =2 x 32mm = 20mm
8

42 | gs= % x 32mm = 12mm
4.3 PR _5

RT 35

PR = 3 X 24mm = 15mm
4.4

RT =%>< 24mm = 9mm
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QUESTION 5
S
A
112 Y
J E M
EM _ A Jine || to one side A
JE ~ AS
EM _ 6
9 12
EM = 4,5cm
QUESTION 6

6.1 ASPQ|||APTS
In ASPQ and APTS
S, =P, alt angles QS || PT
0, =S5, tan chord theorem
P,=T sum of angles of A

~ ASPQ|||APTS  AAA

SP__PQ _ SQ
6.2 =715 —ps &S
Sp_sQ
PT _ PS
SP? = PT.SQ
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6.3 | In A RPT

R RS . .
Re _ %5 Jine || to one side A
RP RT

RQ.RT = RS.RP

QUESTION 7

B

D E

TA ED
CE
ED

1
2

741 ™€ — % line |l to one side A

7.2 DE = g X 9cm = 6cm

BD = DE = 6cm
~ D is the midpoint

7.3

FD _ BD
TE  BE

2 6

TE 12
~TE =4cm

line || to one side A

Area of AADC
Area of AABD
1 DCxHeight

7.41

— 2

1 BDxHeight

Area of ATEC

Area of AABC
§><Tc><CE><sinc‘

7.4.2

%xACxBstintf

1 1

=-X -
3 5
1

~ 15
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SESSION 9
QUESTION 1
11 (Af:H
DAC=0
~ADC=180" 20
12

ADC=180" 20
a’=b> +b*> —2bbcos26
a® =2b> +2b* cos26

a® =2b*(1+ cos26)

2

1+ cos20 = ab2

2

cos29:a——1
2

b2

1.3 2
cos20=ﬂ—l

2(2)°
cos20 = l
8

20=82.819°
0=4141°

QUESTION 2

2.1 sin2x sin(900 - x)
CB k
2sin xcos x _ COSX

CB k
2k sin x cos x

CB =
COS X

CB =2ksinx

2.2 CB
cosx=——
H
2ksin x
HC
2ksin x

COSX =

HC=
COSX

HC=2ktanx
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2.3 k% = HC? + HD? — HC.HDcos6
402 = 33,95798532 + 31,82 — 2(31,8)(33,957)cos8
0,2613221669 ... ... = cos
0 = 74,85°
QUESTION 3

A+ B+ C=180"
sin 4 =sin[180° — (B + C)]
sin A4 = sin(B + C)

sinA4=0,8
sinB _sinA4
AC ~ BC
AC 10
sin30° 0,8
sc-10 ) 0
2 8

AC = 6lunits
4

QUESTION 4

AC? =156,83777813
AC =12,5units

quad

4.1 AC? =10% +6> —2(10)(6)cos100°

B=280° Opp.

sin40° sin B

<’s of a cyclic

BC

sin 40° _sin 80°

AC

In AMABC:  pgc

BC =

12,5 x sin 40°
sin 80°
BC =8, 2units

12.5
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4.2 Area of AABC = %.AC.sin 60°

:%(12,5)(82)sin60°

=44 dunits’

QUESTION 5

5.1 _p
InA ABD: WY =12

P=DBtan x

5.2 sin[180° — (y + 9)] _sind
k DB
sin(y + ) _ sind
ko p
tan x
sin(y + 6) _sinftanx
koo p
_ksm@tanx
- sin(y + 6)

ksin @ tan x

sin y.cos @ + cos y.sin @

5.3
tan x = P
DB

tan51,7° = &
DB

80
 tan5 1,7°

DB =63,18m

(BC)’ =(DBY* +(k)* —2(DB)k)cos y

(BC)* =(63.,18)° +(95)" —2(63,18)(95)c0s 62,5°

BC® =7473,789697.....

BC =86,45

BC ~86m
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6.1

h
tanx =——
D

BD =

tan x

6.2

2h?

cCD?* =

_ 2h*(1-cos y)

CD’ -
tan” x

2
-2
tan’ x [tan2 X

e ) e erd o
tan x /\ tan x tan x J\ tan x
jcosy

QUESTION 7

7.1 cosH:D—C

P
DC = pcosé
sin(90° - 6’) _ sin 26
BD DC
cosd 2sinfcosl

BD DC

cosf 2sin@cosb

BD  DC
pcos® @

2sin @ cos &

pcosé

2sin &

BD =

BD =

7.2 AC

p
AC = psin30°
AC =3.sin 30°

o)

AC=§m
2

sin30° =
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7.3 0
BD = 3cos30
25sin 30°

&

BD = 1
{
2

AB? = AD* + BD* —2AD.BD cos ADB
2
AB* =(3) + [#J - 2(3)[%} cos 70°

AB* :9+27r7—9\/§cos700

AB* =10,418...
AB =323m
QUESTION 8

8.1 (oP) =(PQ)* +(RP) - 2(PQ)(RP)COSJAJ

(\/gx)z —x% +x% = 2.x.x.c08 P

AN

3x? =2x> —=2x? cos P

2 2 2

2x°cosP=—x
A _ 2

cosp=

2x?

cosf’z—
2

A

P=120°
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8.2 PRO=PQOR=30°
o
A
SRQ = 150°
A
Area of AQRS =.QR.RS sin Q RS
1\/_ 3 . 0
=—|v3x]| —x [sin150
2( {2 j
33, (1)
= —X —
4 2
_3V3
=0,65x"
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SESSION 10
QUESTION 1
1.1 cos2x = sin(x — 30°)
= cos[90° — (x — 30°)]
= cos(120° — x)
key angle = 120° —x
2x=120°—-x+n.360°ne Z
3x =120°+n.360%n € Z
x=40°+n.120%ne Z
or

2x =360° - (120° —x) + n.360°% n € Z

2x =240°+x+n.360% neZ x=120°+n.180%neZ
1.2 .

1
1se°; 1) 0D
f
150 -133° 45° 30°) A\45° N
1RD 0 i
n s g
_.--"'" 1
(90° -1 (-60°;-1) (B0” o 13

(@) | —120° <x<—80° or 40° < x < 90°
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QUESTION 3

IIIII

IIIII

b = = = =

b = - ==

- ] -

- —— -

|||||

b o o ] ] o

_-9,5..____

L L o e e LT

3.1

321 60°:180'] or 60° <x<180°

QUESTION 4

~ o

=

n B

| ™

o

)
4 &
& E o s 0
O m | D _%
s Mo =
(=} (=}
S o +%.
N on o =
+ + 5 8 %% Vi
22 2 0 = |&le
£ § + = | |Qw
Bl RO R — |

— | N™

- NN
< < | <<
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QUESTION 5

5.1 | 4tan45° =2
a=2

5.2 / Ty

-;.‘\‘\-.

L 2

5.3 | 2 solutions.
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QUESTION 6
6.1
1o ,si o O./ 4, 1o fﬂ 3
(-13?1;"-_3};" (150-3) /
|’ I
6.2.1 | 360 °
6.2.2| (3 and (180;-3) [180°;=3] and (360';3)
6.23 | -180°<x<0° U 180° <x<360°
6.241 y=3cos—45)
QUESTION 7
711 | x=90°
7.1.2 | xe[90°;180']
71.3

xe[0°;90°1Ux=180

7.21

g(x)=2sinx c=2 d=1

7.2.2

h(x)=2cosc—90") a=2 b=90°
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SESSION 11

QUESTION 10

Using sin(A+B) + sin(A — B) = 2.sinA.cosB
With A =32°and B = 28°

sin 60° + sin(4°) = 2v1- 5> V1-a’

,

(3]

. f 2 \"II
sin4° = 2v1-5> V1-a* .
OR
Using sin4° = 2sin 2° cos2°

and sin 2° =sin(30° - 28°) = %(\[1 . — \ﬁa)
, . N e
and sin 2° =sin(32° -30°) = S W 3Vl-b" -bh
and cos2° = cos(30° - 28°) = %(\E\h—af +a)
and cos2° = cos(32°—30°) = %(Jsb +4/1-5? )
then
sin4° =+ 3bv1-a’ - 3ab+V1-a’ V1-57 —3aV1-’ |
OR
sind° =+ BV1-b7 V- a® +3av1-b* ~3bVI-a - b}

102 pV1-a® —av1-p’

= Cos 32°.\/l —sin’® 28° —sin 28°\/l —cos”32° v’ substitution
= c0$32°.cos 28° — sin 28°.sin 32° v cos 28°
v sin 32°
= cos(32° + 28°) e
. ' v" compound angle
=cos60 formula
_1 4)
2
10.3.1 sin130°.tan 60° v s5in 50°
c0s540°.tan 230°.sin 400° -
sin 50° x tan 60° . tau 3 2
= ¢0s180° x tan 50° x sin 40° ¥ ]
cos an s sin v 0850°
. 5o
. B ,Sms0
_ sin 50° x /3 cos50°
sin 50° ]
—1x % c0s50° v
cos 50° answer
_ V3 cos50° (7
cos30°

=3
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103.2 | (1—+/25in75°)(1+ V2 sin 75°) _ _
—1—2sin? 75° v simplification
Ryl v'1-2sin? 75°
= cos150° v cos150°

3
—— v answer

- 4
OR
sin 75°
=s1n(45° +30)
=51 45°.c0s30° + cos 45°.s1n 30°

2 43 21
= —4 .
2 2 2 2
) Iy
V25in75° =\—‘+i =a
2 2
(1-/25in 75°)(1 + /2 sin 75°)
=(l-a)l+a)
=1-a>
= v'simplification
3 l \.'3 l A oy 2 o
=l v 1-2sin” 75
4 4 2 2 v cos150°

J3

=- _" v answer
- (4)

104 sin’ x +cos2x—cosx =0
sin’® x + (cos” x —sin’ x) —cosx =0 Y (COS‘_ g )

g =0 v cos x—cosx=0
COS™ ¥ —COSX = P —
cosx(cosx—1)=0
cosx=0 orcosx=1 vcosx=0 orcosx=1
x=490°+k360° orx=0°+k360° keZ Y 90° + k.360°

a60° v £.360°
- v x=-90°+k.360°
(7
(1.e. x=90°+k.180° or x=k.360°+90° ke Z)
10.5.1 | x=0°90°180° v'v' v each value
(3)
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10.5.2 ; ., . sinx
(cos” x—sin” x).
cos 2x.tan x CoS ¥
- 2 . 2
sin’ x sin’ x v (cos” x—sin’ x)
_cos”x—sin’ x , sinx
COSX.SIN X cosx
_cosx sinx ,
CEme answer
sinx  cosx
cosx A
=———tanx ,cosx  sinx
sin x i
sinx  cosx
v answer

(5)
[39]
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QUESTION 11

11.1

EC? = DE? + DC? - 2DE.DCcosC
=(7.5)% +(9.4)* —2.(7.5)(9.4) cos 32°

¥ substitution into
cosine rule

=25,03521844... v 25,03521844...
EC = 5.0 metres vanswer
(3)
112 | sinDCE _ sin32° Py
75 50 sin rule
: - 5.sin32°
sin DCE = &
5.0 v 0.7948788963
=0.7948788963
A, V’ : =
DCE = 52.6° answer )
(3)
11.3 Area of ADEC
1 .
= EDE'DC sinD v’ substitution
= l(7’.5)(9.4)5;1113:2“ v answer
o
= X (2)
=18.7m"
OR
Area of ADEC
= %CE.DC sin 52.6°
1 T
= ;(5.0)(9.4)3111 52,6
=18.7m’
11.4 . .no_ EG v'ratio
Syl = —ﬁ
» ) J . . -
EG = 7.5.5in 32° substitution
=40
EF =(4+3.5) v answer
= 7.5 metres (3)
[11]

OR
EG=EC.sin 52,6°
=(5.,0).sin 52,6°

=4.0
EF =4.0+3.5
=75
OR
1

= DC.EG=area ADEC
|

;(9.4)EG =18.7

-~  DOWNLOAD MORE RESOURCES LIKE THISs oN ECOLEBOO

KS.COM

18.7x2
B



https://ecolebooks.com

Downl oad nore resources

57

| i ke this on ECOLEBOCKS. COM

QUESTION 12
12.1 | Period = 360° vanswer
(1)
122 . ] vV answer
Amplitude = 7 Q)
12.3 & v shape
Y x intercepts
A v amplitude
; (3)
T
12.4 2 solutions v answer
(1)
125 | -60°<x<120° or xe[-60°:120°] v —60%120°
v notation
(2)
126 | -90°<x<30° or xe(-90°;30° vV =90 30°
v notation
(3)
[12]
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QUESTION/TRAAGS
5.1.1 | sinl191°
=—sinll® v —smll®
(1)
5.1.2 || cos22®
=cos(2 x11°)
=1-2sin’11° v answer
a)
5.2 cos(x—180°) + V2 sin (x + 45°)
= —cosx ++/2(sin xcos 45°+cos xsin 45°) ¥ —cosx ¥ expansion
= P 1 1 ; ;
=—cosx++2| sinx| — |+ cosa| — v’ special angle ratios
v2 V2
= —cosx+sinx+cosx v'simplification of last
2 terms
=sinx vanswer
()
OR
cos(x—180°) + V2 sin (x + 45°)
= —cosx ++2(sin xcos 45° + cos xsin 45°) v/ —cosx ¥ expansion
= —COSKF J—[sm,\{ + cos 1{ J_D v special angle ratios
= —COSx+ S X+ COS X v'simplification of last
2 terms
=sinx v answer
(&)
53 sinP+smQ =sinP+cosP v sinQ = cosP
(s « {TY :
sin P+cos P] = ? v squaring
. . , o, 49 p—
sin” P+2smPcosP+cos” P = o S
25
”’sinPcosP:—q—l 5 7 3
£ 25 ¥ sin® P+ cos” P=1
49 25
sin 2P =[— - —}
25 25
- 24 vanswer
25 (3
[12]
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i ke this on ECOLEBOOKS. COM

6.1

cos(x—30°) = 2sinx
cosxcos30°+sinxsin30°= 2sinx

3 1 . .
£<:os X+—smx=2smx
2 2

NE) 8,
—CO0SXxX=—S8IlI1 X
2 2

Fa

V3

tanx =—
3

x=30°+£k.180°;. keZ

OR
x =30° +£360° or x = 210° +£.360°; keZ

v’ expansion

v special £s

v" simplification

v' equation in tan
v’ 30°

v k180° ke Z
OR

v 30° and 210°
v £360°;, keZ

(6)
i
/ D
—HEB B 0° A\s()" "
J
6.2.1(a) | A(120°:0) v answer
(1)
6.2.1(b) | C(-150°; -1) v x value v y value
(2)
6.2.2(a) | xe(-90°;30° OR —-90°<x < 30° v endpoints
v" correct interval
(2)
6.2.2(b) | xe(-160°:20°) OR —160° < x < 20° v'endpoints
v'correct interval
(2)
6.2.3 y =22
Range of y=2sinx: ye[-2:2] OR ~2<y<2
Rangeofy:2sinx+3:ye[]; 5] OR1<y<5 i B g
Range: y=2"**?:y¢[2 :32] OR 2<y<32 v 2.v'32
v’ correct interval
Answer only: full marks
(5)
[18]
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QUESTION/VRAAG T

G
7.1.1 S Q=% sinf _ sin90° v trig ratio
AC OR % AC
AC = AC=-2 v" simplification
sin & sinf) )
T2 2 . .
c0s60° = LB sin30  sin90° v trig ratio
CE OR = -
42 x+2 CE
- o D
Gk cos 60° CE= '_‘ X - v" making CE the
x+2 sin30 subject
=] 1 =2(.\‘+2) =2(.\'+ 2}
T}'
- (2)
72 1 e 1 v’ use area rule
Area AACE= EAC.EC.sm ACE correctly
1 i v" substitution of
= —[ - }(2(x+2))sin 26 x
2\ sinéd : 9(2(-\‘+2))
x 2sinfcos 6 i .
= 2E+3) x_ ocnlsls v" substitution of
sin & sin 26
= 2.'\:'(1‘ + 2)(’3059 3)
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13

EC=2(12+2)=28
AE?=AC?+EC? - 2(AC)EC kosACE

7\ 2
:[17"} +282—2[_l—")(28)c05110°
sin 55¢ sin 55°

AE=357Tm

v EC
v use cosine rule
correctly

v substitution

v answer

()

[11]
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QUESTION/VRAAGS
8.1
8.1.1(a) | MOS= 62° [£ at centre = 2x Z at circumf/middelpts 2 =2omtreks 2] | ¥ SY R
(2)
8.1.1(b) | L=31° [equal chords: equal Zs /= koorde; = ~e] v SYR @)
8.1.2 LN =NP and LO =0M v LO=0M
1
. ON=5,7PM [ midpoint theorem/middelpuntstelling] Y SYR
L ON=73MS [PM =MS] Vs
4
OR
N;=90° [line from centre to midpt chord/lyn v midpt na midpt kd) v SR
P =90° [£ in semi-circle/ < in halfsirkel]
L is common/gemeen
- ANLO ||| APLM (££Z%) v SRR
NL NO 1
el e v S
PL PM 2
1
ON=3PM
1
. ON=3MS [PM = MS] /S
4)
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8.2
B
2y
K
3y
A N M =
10x 23x
2
= AN [line || one side of A OR prop theorem: KN | BM/ v R
AM AB
Iyn || sy van A OR eweredigheidst; KN||BM]
AN 3y 3
AM 5y 5 V'S
(2)
822 AM _10x Fgivei]
MC 23x O
AM =5y =10x y=2x vs
LC MC 2 :
—=——[line || one side of A OR theorem: KN | LM/ v R
= oa el prop I
lyn || sy van A OR eweredigheidst; KN||BM]
B 2 1 ‘s
2y 4x 4 3
OR
AM _10x figin]
MC 23
AN =3_y=61r 7%
MN 2y 4x
E—E [line || one side of A OR prop theorem: KN |LM/ v R
KL NM
hyn || sy van A OR eweredigheidst; KN||BM]
_2x_2x_23 ‘s
2y 4x 4 3)
[13]
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QUESTION/VRAAG9

K

9.1 fll =x [ £'s opp = sides/ <& teenoor = sye] VS
2=2X [ext ZofA] OR M;=180°-2x [£sofA] vS YR
BM =MN [ 2 tans from a common point/raaklyne vanuit VS vR
dieselfde punt]
- 180°-2x : g
N,=———=90°-x [Z£'s opp = sides/ Ze teenoor = sye] v answer
2 6)
OR (
NM =BM [ 2 tans from a common point/raaklyne vanuit vS vR
dieselfde punt]
B, =N, [ £'s opp = sides/ <e teenoor = sye] vS ¥R
f!l =x [£'s opp = sides/ Ze teenoor = sye] vs
In A KBN:
x+x+B, +N, =180°[sum of £'s of A]
2x+2N, =180°
x+ I;I1 =90°
I':JI =90°—-x v answer
_ (©)
9.2 MBA =B, +B3=90° [tangentldiameter/raaklyn_Lmiddellyn] | vg v R
B 3 =00°~- B 2
=90°—-(90°~x)=x V'S
B, =K=x v S
. AB is a tangent/raaklyn converse tan-chord theorem/ ¥ R
omgekeerde raakl koordst]] (5)
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OR
Bzzﬁ‘vl
B, + B, =x+(90° - x) =90°

. KN is diameter/middellyn [converse £ in semi-circle v
omgekeerde < in halfsirkel) VR
MBA =f3: + B; = 90° [tangent | diameter]
.. AB 1s a tangent/raaklyn converse tan-chord theorem/ ol
omgekeerde raakl koordst]] v R

&)
[11]
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QUESTION/VRAAG 10

10.1

M N
E
x L]
B C

10.1

Constr: Let M and N lie on AB and AC respectively such that
AM = DE and AN = DF. Draw MN.
Konst: Merk M en N op AB en AC onderskeidelik af sodanig dat
AM = DE en AN = DF. Verbind MN.
Proof:
In A AMN and A DEF
AM =DE [Constr]
AN=DF [Constr]
A=D [Given]
.. AAMN=ADEF(SAS)
~AMN=E=B
MN || BC [corresp £'s are equal/ooreenkomstige <e =]
AB AC
AM AN
AB AC
" DE DF

[line || one side of A OR prop theorem: MN | BC]

[AM=DE and AN=DF]

v Constr / Konstr

v' AAMN=ADEF
v'SAS

v'MN || BC and R

BB _AC p

AM AN

(6)

DOWNLOAD MORE RESOURCES LIKE THIS oN ECOLEBOOKS.COM



https://ecolebooks.com

Downl oad nore resources |i ke this on ECOLEBOOKS. COM

67

10.2

A
E

102.1(a) | pOB=90°

DGF=G, +G,=90° [£ in semi-circle/ < in halfsirkel] v SVR

DOB+DGF=180°

~.DGFO is a cyclic quad.  [converse: opp Zs of cyelic quad/ v R

omgekeerde teenoorst <e v koordevh)
OR
s of quad = 180°/ <e van koordevh = 180 (3)

OR

EOB=90°

DGF=G, +G, =90° [£ in semi-circle/<in halfsirkel] i

EOB = DGF

~.DGFO is a cyclic quad. . [converse: ext £ =opp int £/ v R

omgekeerde buite 2 = teenoorst 2]
OR
extZ of quad = opp int Z/buite< v vh = teenoorst 2] (3)
Z =, : ‘ S

1021() F =D [ext ZLof cyelic quad/buite £ v koordevh] o g v E

G,+8,=D [tan-chord theorem/raakl koordst]

- E=G,+G,
. GC = CF : R
% N [ sides opp equal Zs/sye teenoor = Le] (5)



https://ecolebooks.com

68

10.2.2(a) | AB=DE = 14 [diameters/middellyne] V'S
. OB = 7 units vSs
-~ BC=0C-0B=11-7 Answer only: full marks
= 4 units Vs
3)
10.2.2(b) | In ACGBand ACAG
61 =A=x [tan-chord theorem/raakl koordst] v S/R
c=C [commeon]
ACGB || ACAG [4 4.Z£] Vs
CG CB
—_—m e v S
CA CG
L2 .
18 CG v CA=18
CG*=72
CG=+72 or 6v2 or 8.49 units v answer
&)
10.2.2(c) | OF=0OC-FC
=11- JE v OF
OF
tan E = E v trig ratio
—J72
= i =036 o
7 v substitution
E=19.76° v answer
4)
OR
OF=0C-FC
=11- T2 v OF
FE’ = OE’ + OF’
=72 +(11-472)2
FE=7437.=744
cosE= 9 OR smE= or v’ trig ratio
FE FE
i .
=L=o_94 =ﬂ=0‘333 S
7.44 7.44 substitution
E =19,76° E=19.76° v answer
4)
[26]
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5.1

1
cos B = ——= and/en 180° < < 360°

V5

(D)2 +y* =(/5)?

sketch/skets:
v" correct quad/

korrekte kwadr

v o x=-1

\/

2 _
L+y® =5 v'subst into Pyth/
y =4
subst in Pyth
y=-2 -13)
v" value of/waarde
vany
. H — 2
~.sin B = 5 v’ value of/waarde
van sin 3
()
52 (- tan x).(—sin(90° — x)) v—tan x
4sin x
v =sin(90° — x)
(—tan x).(—cos x)
4sin x v'— cosx
) v' sin x
(= XY (cos x)
= COS X .
- 4sin x v 22);
= 411— v answer/antw
5.3.1 sinA  p v answer/antw
tan A= ==
CosA g

(1)
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532 | p*—¢* =(p*+¢)p*-q%) v’ factors/faktore
= (sin’A +cos’A)(sin’ A — cos’A) videntity/identiteit
= (1)(sin®A —cos’A)
2 . v' -1 as CF/GF
=—1(cos"A —sin“A)
= —cos2A v_ answer/antw
(4)
54.1 - v_ writing as single
LHS/LK = cos' 90 congH g g
Slzn 0% R term/skryf as
_cos"0—(2cos”60-1)
sin @.cos enkelterm
_ 1-cos®0. / expansion/
sin 8.cos @ Xpansi
__sin®0 uitbreiding
sin@.cos 0 o
_ sing v’ simplify/vereenv
cos 0 v identity/identiteit
=tan # = RHS/RK
v' simplify/vereenv
(5)
5.4.2 | Undefined when/Ongedefinieerd as:
cos #=0,sin 9 =0 v'v" answer/antw
. 0=90° (2)
5.5 2(2sin x. cos x) + 3sinx=0 v" expansion/

4sin x.cos x +3sinx=0

sin x (4cos x+3)=0

sinx=0

x=0°+ k.360° or 180° + k.360°
OR/OF

x=k180°; keZ

uitbreiding
v’ factorise/
faktoriseer
v" both equations/
beide vgls
v x = k.180°
OR/OF
x=0°+ k.360°
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or/fof cos x=-— %

x =138,59° + k.360° or/of 221,41° + k.360° ; keZ

or 180° + k.360°
v'138,59°; 221,41°

OR/OF

—-45° < x <-22,5°

or/of 67,5°< x <90°

OR/OF
OR/OF
+138,59°
x =1138,59° + k.360° ; keZ
v'k.360°, keZ
QUESTION/VRAAG 6
6.1 Period of/Periode van f=120° v’ 120°
6.2 b=3 vb=3
6.3 = —45° or/of x = -22,5° or/of x = 67,5° vx =-45°
vx =-22,5°
vx =67,5°
6.4 x€ (-45°;-22,5°) U (67,5° ; 90°] v critical values

v notation
v’ critical values
v’ notation
OR
v’ kritieke waardes
v“notasie
v’ Kritieke waardes
v“notasie
(4)
[9]
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QUESTION/VRAAG 7

Area of/Opp van A QRS = %(QR)(RS)(si n QRS)

= %(\/gx)(%x)(sin150°)

3J_

W3,
—X
8

)(—)

7.1 QR?=PQ2+RP?-2PQ.RP.co sP v’ correct subst
(\/gx)2 = x2 +x% —2.x.x.cos P into
cosine
2 2 2
cosp=X_F¥ ~(3v) rule/korrek
2x.x
subst in cos-reél
A —xz
cosP = 7y v cos P as subj/
| onderw
COS I; = ——
2 v'simplify/vereenv
P =120° v_ answer/antw
(4)
7.2 PRQ = PQR = 30° (£s opp equal sides/Ze teenoor 'S
gelyke sye)
QﬁSzlSO’ (£s on a str line/ ~e op reguitlyn) V'S

v' correct subst
into

area rule/korrek
subst in opp-reél
v'simplify/vereenv

v answer/antw

()
[9]
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QUESTION/VRAAG 8
8.1.1 132 =65 (£s opp equal sides/Ze teenoor S VR
gelyke sye) (2)
812 | D=40° (ext£ of ACDP/buite~v ACDP) v SVvR
OR/OF
(£s on a str line; sum of /s in A/ (2)
~e op regt lyn; som v e in A)
813 | A =40° (ext/ of ACDP/buitev ACDP) | VSV R
OR/OF
(s on a str line; sum of Zs in A/ @)
~e op regt lyn; som v e in A)
82 | A =D=40 ’s
-.CA is a tangent to the circle (converse tan chord "R
theorem)/ )
CA is 'n raaklyn aan die sirkel (omgek rki-kd stelling) [8]
QUESTION/VRAAG 9
9.1.1 | extZ of cyclic quad/buite .~ van koordevh vR
(1)
9.1.2 | £ atcentre =2 x/ at circumference / midpts.. = 2 x v R
omtreks~ (1)
921 | cDA==x (corresp/s/ooreenk ~e; EB || DC) v SvR
v SvR

.. AC=AD (sides opp equal Zs/sye teenoor gelyke
£€)

(4)
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9.2.2

A

A =180°-2x (sum of Zs in Alsom | V' S

van e in A) /s

< A+0, =180°—2x+2x=18(
.. ABOD = cyclic quad/koordevh (oppZs quad supp/ v R

teenoorst ~e
kdvh)

3)
[9]

QUESTION/VRAAG 10

10.1 then the line is parallel to the third side/is die lyn ewewydig v'S
aan die derde sy. )
10.21 | AE _12 _3 v'S
AC 20 5
AD 3
AF 5 V'S
. AE _AD
" AC  AF /'S
..DE|| FC (line divides two sides of A in prop/ (3)
lyn verdeel twee sye v A in dieselfde
verh)
1022 | BF _ 8 (prop theorem/eweredigh st BC || FE)
BA 20
v' S/IR
8
- BF = %(14) v’ substitution/

. BF = ? OR/OF FrB= 5% OR/OF FB=5,6

substitusie

v answer/antw

3)
[7]
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QUESTION/VRAAG 11

111

Draw diameter AD and join DC..

Proof/Bewys:
BAP + BAD =90°  (tangent/raaklyn L radius)

DCB+ ACB =90° (£ in semi circle/halfsirkel)
but

BAD = DCB (Zs in same segment/~e in dies segm)
" .BAP = ACB

OR/OF

Draw diameter AD and join DB.
Trek middellyn AD en verbind DB.

C
p
P
Proof/Bewys:
PAB + BAD =90°  (tangent/raaklyn L radius)
DBA =90° (£ in semi circle/halfsirkel)
BAD + ADB =90° (sum of Zs in A/lsom van e in A)
ADB = ACB (s in same segment/~e in dies
segm)

".BAP = ACB

v"construction/
konstruksie

v"construction/
konstruksie

(6)
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OR/OF
Draw radii OA and OB.

v"construction/

Trek radii OA en OB. konstruksie

Proof/Bewys:

OAB + BAP =90° (tangent/raaklyn L radius)

. BAP=90°-0AB

OAB = OBA (£s opp equal sides/~etogelyke |V S¥ R

sye) V'S

AOB =180°-20AB (sumof ZsinAlsomvan <ein4) | , gRr

- ACB=90°-0AB («£ atcentre =2 x/ at /S

circumference/

midpts< = 2 x omtreks )
BAP = ACB (6)

11.2.1 A1 —P=x (tangent-chord theorem/rkl-kd st) v 8YR

DCA =2x (£ at centre = 2 x/ at circumference/ vSVR

midpts~ = 2 x omtreks©)

In ABAD and ABCE:

B=B (common/gemeen) /S

A =C=x (C=()) v S

~ABAD ||| ABCE (££Z) v R

(7)
OR/OF
A, =P=x (tangent-chord theorem/rki-kd st) /SvR
DCA =2x (£ atcentre = 2 x/ at circumference/ Y SvR
midpts~ = 2 x omtreks )

In ABAD and ABCE:

B=B (common/gemeen)

A =C =x (C =) v'S

A oA v'S

D, =E, /'S

~.ABAD | | | ABCE

(7)
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11.2.2(a) | BAC =90° (tangent/raakl L radius) vSVvR
-.BC? = 82+ 62 = 100 (Pythagoras theorem/stelling)
BC = 10 v BC=10
AC=DC =6 (radii) v DC=6
. BD =10 — 6 = 4 units/eenhede v BD=4
(5)
11.2.2(b) | BA _ BD (ABAD | | | ABCE) V'S
BC BE
S8 _ 4 v substitution/
10 BE substitusie
.. BE = 5 units/eenhede v BE=5

)

11.2.3(c) |AE=3
In AACE:

tan x = i
6

S.X=26,57°

OR/OF

sin 2x = 8
10

. 2x =53,1301...  (2x<90°)
X =26,57°

v’ correct trig ratio/
korrekte trigvh
v’ correct trig eq/
korrekte trigvgl
v" answer/antw
(3)

v’ correct trig ratio/
korrekte trigvh
v’ correct trig eq/
korrekte trigvgl
v' answer/antw
(3)
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