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GAUIENG DEPARITMENIT OF EDUCATION SENIOR SECONDARY INITERVENIION PROGRAMME

MATHEMATICS GRADE 12 SESSION 1 (LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 1
TOPIC 1: LOGARITHMS

1 15700
0,125= (—]
2

-.0,125=(0,5)5700

v’ 0,125

_n
v 0,125= (o, 5)5700
v |Ogo‘5 0,125 = L

5700
v n=17100 years

0,18

12n multiply n by 12
100 000 =50 000 (1+ ?j

- 2=(1,015)""
|Ogl,015 2=12n

o 0,125=—
J05 5700 4
3—_"_
5700
-.n=17100 years
2(a) 0,5x = x(1—0,08)" v correct
substitution
-.0,5=0,92" into formula
. v  use of logs
s lo 0,5=n g
Jos2 v answer
..n=28,312950414 3)
8 years and 4 months
2(b) i \L2n v’ 12n
A= P(“Ej Divide i by 12 and , 018
12

v 2=(1,015)""

v log; g152=12n

v’ n=23,879627136
v 3years 11 months

epartment EGUCatK
) GAUTENG PROVINCE

~.12n = 46,55552563 Egi
..n=23,879627136
3 years 11 months
3(a) ~.2=1log,16 v 2=1log,16
a?=16 v a?=16
na=4 va=4
3)
F\
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3(b) v Xx=logyy
v F=4"
(2)
3(c) v Graph of T(X)
v y-intercept of f
-1
v Graphof T (%)
-1
v’ x-intercept of f
4)
(9]
v
Y
' SeQuc.ation Page 4 Of 47
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GAUIENG DEPARITMENIT OF EDUCATION SENIOR SECONDARY INITERVENIION PROGRAMME

MATHEMATICS GRADE 12 SESSION 1 (LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 1

TOPIC 2: FACTORISATION OF THIRD DEGREE POLYNOMIALS

1(2) x> —6x* —x—6=0 v (x-=1)
2
5 (x=1)(x* =5x—-6) =0 v Ex —6??—6;
v (X=6)(x+1
S(x=D(x— 1) =
=00+ =0 v Xx==x1or x=6
S X=x1 or x=6 @
1(b) x*—2x*+16=0 v (X+2)
2
S (X+2) (X2 —4x+8)=0 j (X —24X+8)
X=—
L X=-2 or x=_(_4)i\/(_4)2_4(1)(8) L, X_4i\/—16
2(1) B 2
16 v
4++-16
x= T, x =—2 is the only real solution
non-real 5)
1) 2x% —5x2 —4x+3=0 v (x+1)
2
s (x+1)(2x* =7x+3) =0 : (2x* —=7x+3)
L (X+1)(2x-1)(x—3) =0 ’ (2x=1)(x-3)
1
s Xx==1 or X=E or x=3 x=—1 or X:l or X=3
2
4)
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MATHEMATICS GRADE 12 SESSION 1 (LEARNER HOMEWORK SOLUTIONS)
1(d) X3 +4x>—2x-4=0 v (x=2)
2
X —4X2 +2x+4=0 v (X"-2x-2)
(x-2)(x2~2x-2) =0 C o
S (X=2)(x—-2x-2) =
_|_
2) +4(-2)% - 4(1)(~2 Y X:2_£/1_2
X=2 or xz_(_)_ (_Z(i)_ M(2) v x=273
v x=-0,73
(o 2ENL2 ©
2
x=2,73 or x=-0,73
1(e) x3—5x%—3x+9=0 v (x+))
2
S (X+D(x%-6x+9)=0 v (X" —6x+9)
v (x=3)°
S (X+1)(x—3)*=0
(x+1(x=3) v x=-1 or x=3
sXx=-1 or x=3 (4)
[23]
2(a) 0=x%-8x?+19x—12 v 0=x3-8x%+19x-12
A (X=D)(XE—Tx+12) =0 Y (Xz_l)
S (X=1)(X—4)(X—-3) =0 v (X -7x+12)
. -1 -4 =3 v (X_4)(X_3)
S X=L0mX=40rX= v x=lor x=4or x=3
;0 (4:0) (3;0) v (1;0) (4;0) (3:0)
(6)
2(b) 0=x>-x>—x-2 v (x-2)
2
L (x=2)(x*+x+1) =0 j (x ZX+1)
X =
1+ 2 _
wx=2 o x= L2400 PRV EXVE:
2(1) 2
v
-1+/-3
X= ZJ_ X = 2 is the only x-intercept
non-real ©®)
[11]

3

P o .
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GAUIENG DEPARITMENIT OF EDUCATION SENIOR SECONDARY INITERVENIION PROGRAMME

MATHEMATICS GRADE 12 SESSION 2 (LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 2
TOPIC 1: SEQUENCES & SERIES

1(a) T, —a+18d =11 v T, =a-+18d =11
T3, =a+30d =5 v Ty =a+30d =5
~.12d =6 o L
. 2
R Cone 101 v a=20
. 52031973 19. v sequence
na+18() =11 (5)
s.a=20
1(b) 1 v’ Substitution into
20+(n—1) —E =-29 formula
. v’ equating to —29
(n—1)(——j=—49 v n=99
2 (3
..n=1=98
..n=99
. T99 = _29
2(a) 1 2 3 4 180 v correct a and d
S TP + =
181 181 181 181 181 ¥ correctn
1 1 v' S, formula
a :ﬁ d :ﬁ n=180 v’ correct answer
(4)
180 1 1
Sign=— 2] — |+(179)— |=90]1[=90
) (181) ( )181} g
2(b) (1)+(l+gj+(l+z+§j+ (i+i+ @j Y simplifying fractions
2)373)" (4" 2" 4 181 181 7 181 to get series
1 1
1 1 1 1 vV Z+(h-1)==90
=—4+1+1=+ 2+ +90 [a== d== T,=90] 2 2
2 2 2 2 v n=180
.'.1+(n—1)1 -90 v’ substitution into S,
2 2 formula to get 8145
~1+n-1=180 (4)
..n=180
Sy =80 L 90| —00| 902 |-8145
212 2

3
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3(a) (2p-3)-(1-p)=(p+5)—-(2p-3) VT,-T=T;-T,
2p-3-1+p=p+5-2p+3 v 2p-3-1+p=p+5-2p+3
3p-4=-p+8 v p=3
4p=12 (3)
p=3
3(b)(2) T,=1-(3)=-2 v_ answer
(1)
3 [ d=T,-T,=(2p-3)-(-p) v (2p-3)-(-p)
~d=(2(3)-3)-(1-3) v p=3
~d=3-(-2) )
o.d=5
3(c) The sequence is —2;3;8;13;18;23;28;33;38;....... v'v' answer
After the first term —2, all the other terms end in either 2)
a 3 oran8.
Perfect squares never end in a 3 or an 8.
4 ar’ =3 v oar’=.3
ar’ =27 v oar’ =27
ar’ 37 v d|ZV|d|ng
$=% v rc=3
27 v r=\3
or?= 3 v’ correct working with
2 /5 surds
re=49 v a:l
~r2=3 9
~r=+/3 (terms are positive) (7)
a3y =3
L
(V3)°
_ 1
(V3)*
. a: 1
@)
1
La==
9
F\ -
S sdveation o1 OAD MORE RESOURCES LIKE THIs on ECOLEBOOKS.COME€ 8 0f 47
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MATHEMATICS GRADE 12 SESSION 2 (LEARNER HOMEWORK SOLUTIONS)
5(a n v expandin
@ > (6r 1) =[6)~ 1]+ [62)~1]+ [6®) 1] + ..+ [6(M-1] =456 | o corroct formula
r=1
v 456="(2a+(n-1)d)
=5+11+17 +....+ (6n—1) =456 2
n v’ 0=3n%+2n-456
S, =—(2a+(n-1)d
=528 (0=0d) v (31+38)(n-12) =0
n
456=E(Za+(n—1)d) v n=_3_38 or n=12
- 456 =2 (2(5) + (n-1)(6)) v n=12
2 (7)
456:2(10+6n—6)
n
456 = (4+6n)
. 456 =2n+3n°
-.0=3n" +2n—-456
~.(3n+38)(n-12)=0
-.3n=-38 or n=12
N :—ﬁ or n=12
3
~n=12
5(b) n 3 v expanding
k2:“3[(2k Dn]=5n+7n+9n+...+[(2n-1)n] v a=5nd=2n
-.a=>5n, d =2n and number of terms=n—2 v' number of terms=n—-2
n_>o v' correct formula
5 Sn2 =T[2a+(n—2—1)d] v substitution
n_2 v/ answer
5.8 =——[2(5n) +(n—3)(2n)] (6)
n-2
S, = T[lOn +2n% - 6n]
.S =”—_2[2n2 +4n]
cn-2 2
=S, ,=2n(n-2)+n*(n-2)
.S, ,=2n—4n+n®-2n? =n®—4n

'§ education
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6(a) o0 1
Zf(%x)n 4 r=>x
n=
v —1<ix<«1
YO RYE 1.2 1.3 1.4 2
_2(§x) +2(§x) +2(5x) +2(§x) F o, v 9ex<2
— 12,1,3,1,4
=x+2x“ I+ b ()
The series converges for:
~1<1x<1
L2 < X< 2
6(b) 1 1/1) 1 vaandr
a== r==-|=|==
2 2\2) 4 v S, formula
1 v 2
2 _2 3
SOO = = —
-1 3 3)
4
Question 7:
1
1 .
> T
2 4
1
1 2 1 ]
4
DIAGRAM 1 DIAGRAM 2 DIAGRAM 3 DIAGRAM 4
7(a) Area of unshaded square v (WO 1\(1
= Area of large square — Area of small shaded square 4 )\ 4
_ 11 s B
-oo-(5 5] 5
IR @
16 16

3

?%@g;\‘ education
R\ AUTEN
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MATHEMATICS GRADE12 SESSION 2 (LEARNER HOMEWORK SOLUTIONS)
7(b) Sum of the unshaded areas of the first seven v v Getting the pattern for
squares: the unshaded areas
1 1 v' correct formula
=(1-1)+ e il Syl R v substitution
11 1 v’ answer
=7- 1+—+—2+---+—6j (5)
4 4 4
7
1 1_@
. 4
-1
4
=7-1,333251953...
=5,67
8 g __L5 v' correct formula
90 T 2 v" substitution
1—[3j v answer
, 3)
=S, =4,5m
Thus the greatest height is 4,5 m

S education
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FINANCIAL MATHEMATICS

SOLUTIONS TO HOMEWORK: SESSION 3

QUESTION 1
(&) X[(i 0075)361_1)} v’ correct formula
2 500 000 = v n=361
0,0075 0,09
. 2500000x0,0075 _ 7 - 00075
B [(1, 0075)3! —1)} v’ F=2 500000
v answer
(b) i 0.07 2% v’ correct formula
12 0,07
2 500 000 = —L - v 997
(0,0?j 12
12 v’ P =2500 000
v  answer
2 500 000x| 29 5)
, 12
o 2407
1_(“ 0, o7j
12
- x=R19 382,47
QUESTION 2
o N x x X
a ~238 v’ correct formula
@ | , X[1-(@,015)%¢] v cor
+.100 000(1,015)° = n=238
0,015 0.18
2 _238 v o= 0, 015
+.100 000(1,015)" x0,015 = x| 1~ (1,015) ** | 12
v
2
. 100 000(1,015)° x0,015 _ 100 000(L015)°
[1—(1,015)’238J v’ answer
. x=R1591,35 (5)
3 s,"\"B*O"Vo s
-0 > em)
mdit The SSIP is supported by »’
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MATHEMATICS GRADE 12 SESSION 4 (LEARNER HOMEWORK SOLUTIONS)
SOLUTIONS TO HOMEWORK: SESSION 4
FINANCIAL MATHS
QUESTION 1
1(d | A=200000(1-0,2)° v correct formula
’ v answer
- A =R65536 @)
1(b) | A =200 000(1+0,16)° v correct formula
’ v answer
..A=R420 068,33 )
1(c) Sinking fund =420 068,33 -65 536 v answer
Sinking fund =354 532,33 (2)

1(d) Draw atime line

1 1 1 1 1 1 1
To T, T, T T,
018 4 015 ®0
12
1(d) 61 _ v correct formula
354 532,33 = X[(1’015) 1] v F=354532,33
0,015 v n=61
354 532,3?:; 0,015 _ v % _0,015
[(1’015) _1] v x=R3593,55
.. X=R3593,55 (4)
1(e)(1) Draw a time line
48 months

36 months

24 months

12 months

/—\
3000 3000 3000 3000 3000

1 || 1 || 1
To T Ty Ts6 Tys Teo

F\
Q%@‘Z}%Q education _ Page 13 of 47
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1(e)(1) | Future value of the withdrawals: v’ services
48 36 v' R22 133,22
3000 1+% +3000 1+% v" reduced value
12 12 3)

24 12
+3000| 1+ % +3000| 1+ % +3000
12 12

=R22 133,22

The reduced value of the sinking fund will be:
R354 532,33—-R22 133,22 = R332 399,11

1(e)(2) If we add R22 133,22 to the original sinking fund amount of | v' correct formula
R354 532,33, then it will be possible not only to receive the | v' F =376 665,55
sinking fund amount of R354 532,33 at the end of the five | v n=61

year period, but also to be able to make the service 0,18
withdrawals at the end of each year for the five year period. v 12 0,015
x[(1,015)61—1] v x=R3817,90

354 532,33+22 133,22 =

0,015 (5)
x[(l, 015)% —1]

0,015
. 376 665,550,015

[(1, 015)% —1]

..376 665,55 =

. x=R3817,90
2(a) 2000[(1 08)n+1_1] v’ correct formula
100 000 = 0.08 v 0,216 0,08
. 100 000x0,08 _ (1,08)"1 —1 v time period
2000 ’ =n+1
v E— n+1
. 100000x0,08 . _ (1.08)" 5=(1,08)

2000 v log;gg5=n+1
~.5=(1,08)"" v’ n=19,91237188
~.l0g; g 5=n+1 v’ n~10 years
-.n=19,91237188 (7)
. n = 20 half-years
~.n=10 years

(since there are 20 half years
in a ten-year period)

F\

@%@‘T}%\ education . HOWNLOAD MORE RESOURCES LIKE THIS ON ECOLEBOOKS.COM 14 of 47
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2(b)

17000[1—(1, 04)—“]
400 000 =

0,04
~ 400 000x0,04
- 17000

=1-(1,04)™"
400 000x0,04

- (1,04) ™" =1
17000

- (1,04)™ =0,05882352941
~.0,05882352941 = (1,04)™"
~.10g; 4, 0,05882352941 = —n

-.n=72,23768046
18 years 3 months

v’ correct formula

v 910 504
4

v

0,0588...= (1,04)™"
v

109 06251, 015 =—n
v n=72,23768046
v_ answer

(6)

% education
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GRADE 12

SESSION 5
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(HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 5
TRIGONOMETRY (REVISION)

1(a) 2\/6 2\/6
SiINA=—— v SinA=—"—"-
5 (x;246) 4 5
v’ correct quadrant
X2 =r2—y? 5 A v x=-1
5 o2 2 v/¥'correct substitution:
X® =5 — (2\/6 ) < w
26 -1
2 5[£J(_j
X" = -1 5
Xx=41 v’ correct answer
x=-1 \4 (6)
-.5tan A.cosA =5 [@J[%) =26
1b)®) | . o M v’ correct quadrant
Sin32°=—
1 v X=+1-m?2
X2 +m? =1 v sin328° =sin32°
v_ answer
s X=+1-m? (4)
sin328°=sin32°=m
1(b)(2) v sin32°
v_ answer
2)
1(b)(3) | tan212° v tan32°
= tan 32° s _m
1—-m?
m
= 2)
J1-m?
2(a) c0s 210°.tan? 315° v —c0s30°
sin300°.c0s120° v (~tan45°)?
_ (~c0s30°)(—tan 45°)? v —sin60°
~ (—sin60°)(-cos 60° v —C€0s60°
( ) ) v’ evaluating special
_ﬁ (_1)2 angles
2 v_ answer
= < 6
] ©
2 2
=2

3
[

,?./--‘-L; - !—'-j

') GAUTENG PROVINCE
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GAUIENG DEPARITMENIT OF EDUCATION SENIOR SECONDARY INTERVENITION PROGRAMME

MATHEMATICS GRADE 12 SESSION 5 (HOMEWORK SOLUTIONS)
2(b) | sin?(180°+6).sin(360°—0) Numerator:
2 (90° o v sin% 0
cos”(90°-6).cos(90°+6) _
_ . v —sino
= (sz 0)(=sin0) Denominator:
(sin“ 0)(—sin ) vsin2e
=1 v —sin6
v
| (5)
2(c) cos?(360° — x) —sin(180° — x) cos(90° + x) — cos? (180 + X) /\//\;reductlons
= c0s? X — (sin X)(—sin x) — cos? x v SN X -
=sin® x
3(a) tan(180° + x) cos(360° — x) Numerator:
sin(180° — x) cos(90° + x) + cos(540° + x) cos(—Xx) v v (tanx)(cosx)
3 (tan x)(cos x) sin x
(sin x)(—sin x) — (cos x)(cos x) v/ COS X
sin x Denominator:
—CO0S X vvvv
__ COSX
fa2 2
—sin );; (;OS X (sin x)(—sin x) — (cos x)(cos X)
= f a2 2
—(sin2 X + C0S? x) \/—(sm X+C0s X)
=—sin X v —SINnX
C))
3(b) cos(—64°) tan(—244°) sin? 334° v €0S64°
c0s566° v —tan64°
_ (cos64°)(— tan 244°)(—sin 26°)2 v sin” 26°
- c0s 206° v —C0526°
_ (cos64°)(—tan 64°)sin” 26° —sin 64°
B —C0s 26° v €0s64°
—sin64° v —sin64°
(cos 64°)( sin b4 Jsin2 26° )
_ C0Ss 64° v 1-cos” 26°
—sin64° S1- pz
=sin® 26°
=1-cos® 26°
2
P (8)

2,
?%@g: education
'&"‘T'; 2 E_j e

"<’ GAUTENG PROVINCE
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(HOMEWORK SOLUTIONS)

4
cos? x{

=c0s? X

= cos? X

= cos® x

1 N 1
sinx—1 sinx+1

| (L+sin X) + (L—sin X)

i (1+sinx)(1-sinx)

ey
| 1-sin? x

-, }
| cos? x

|

v (L+sinx) + (L1—sin x)
v (1+sinx)(1-sinx)
2
1-sin? x
2

cos? x
v'2

v

v

(5)

education
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SOLUTIONS TO HOMEWORK: SESSION 6

TRIGONOMETRY

1(a) sin 34°¢0s10° —co0s34°sin10° v’ sin24°
sin12°cos12° v’ 2sin12°cos12°
_ sin(34°-10°) v 2
~ sin12°cos12° (3)
_sin24°
~ sin12°cos12°
_ 2sin12°cos12° o
sin12°cos12°
1(b) | sin(-285°) v’ —sin 285°
= —sin285° v sin75° _
— _sin(360°— 75°) v sin45°co0s30° +cos45°sin 30°
=—(-sin75°) v (EJ (ﬁj + (@J (1)
=sin75° 2 2 2 \2
_ sin(45°+30°) S6+42
= sin 45°c0s 30° + cos 45°sin 30° 4 5)
{222
2 2 2 2 4
1(c) cos? 15° —sin15°cos 75° v’ c0s?15° —sin15°.sin15°
cos®15°+sin15°c0s15° tan 15° o Sin15°
c0s®15°—sin15°cos(90° —15°) cos15°
- _ (SinlSOJ v cos?15°+sin®15°
c0s“15°+sin15°cos15° v1
2 cos15° v c0530°
_ Cos 152 —sm1_52.sm15 /ﬁ
c0s“15°+sin“15° 2
_ cos?15°—sin®15° (6)
- 1
= c0s215° —sin?15°
=0s2(15°)
=c0s30° = ﬁ
2
[14]

3
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2(a) sin(45° +0).sin(45° - 0) v' expansion of sin(45°+0)
=[sin 45°cos 6+ cos 45°sin 6][sin 45°cos 6 —cos45°sin 6] | v expansion of sin(45°—6)
={£0059+£sin6}{£cose—£sine} v Sin45°:COS45°=£
2 2 2 2 2
v (cos®0-sin’0
={%(cos(ﬂsin9)}[§(cose—sin9)} (1 )
v Ecosze
:i(cose+sin6)(cose—sin6)

5
=%(cosze—sin29) ®)
=%00529

2(b) sin 75°.sin15° v 45°+30°; 45°-30°
= sin(45° +30°).sin(45 - 30°) v L os60°
2
1 (o)
—50052(30 ) v %
_Leoseoo=if L)t (3)
2 2\ 2 4 [8]
3 sin 460 v’ 2sin20.c0s20
=sin 2(20) v’ 2sin0.cos0
a2
=2sin 20.c0s 20 j 1-2sin°8 \
. . 4sin 6.cos0—8sin°0.cos O
=2(2sin6.cos0)(1-2sin’0)

[4]

=4sin 6.cos 0 —8sin®0.cos O
b 59’\;50'4’0 mindset
3 ) ‘ eam.
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SOLUTIONS TO HOMEWORK: SESSION 7
TOPIC 2: TRIGONOMETRY

1(a) (tan x —1)(sin 2x —2¢os” X) , Sinx
: COS X
:(ﬂ—l](ZSin X.COS X — 2 C0S* X) v’ 2sin Xcos X
COS X .
_ , sinx—cosx
= (M] 2¢0s X(sin X —Cos X) CoS X
COS X v’ 2¢0s X(sin X —cos X)
= 2(sin X —cos x)° v 2(sin® x — 2sin X.Cos X + €os” X)
= 2(sin® X — 25in X.cos X + cos? X) v' 2(1-2sin x.cos x)
=2(1—2sin x.cos x) (6)
1(b) COS 2X ~ Cos’x—sin’x
coSX—sinx - (cosx—sinx)(cos x+sinx)
c0s*X —sin’x _
= v COSX+Sin X
COS X —Sin X
(cos x —sin x)(cos x +sin x) 3)
- COS X —sin X
= COS X +SINn X [9]
2(a) sin(45°—a) v Sin45°.cosa—cos45°.sina
=sin45°.cos a.—cos45°.sina. J2 2 .
\/E \/E 7.003(1, — 7.8"](1
:7.(:050(. - 7.SinOL v
J2 Q(cow — sina)
=" (cosa ~ sina) v 2
2 (3)
_J2(cosa - sina)
- 2
F\
Seducation

Page 21 of 47

R Department Educati
=) GAUTENG PROVINCE


https://ecolebooks.com
https://ecolebooks.com

Downl oad nore resources |like this on ECOLEBOCKS. COM
GAU | ENG DEPAR IMENT OF EDUCA I ION SENIOR SECONDARY INTERVENTION PROGRAMME
MATHEMATICS GRADE 12 SESSION 7 (LEARNER HOMEWORK SOLUTIONS)
2(b) | sin2a+2sin?(45°—a) v 2sino.coso
. 2
:Zsinoc.COSoc+2[5in(45°—oc)]2 v 2{‘/5(‘305“ - S'n“)}
2
r 2
. 2(cosa — sin
=2sino.cosa + 2 J_( O; a)} v (cosoc—sirloc)2
p o v cos® a—2sina.cosa+sin® a
_ 2sinccoso 2| 2S¢ = Sina) v’ cos’a+sin’a
4 v 1
. . 6
=2sina.coso.+(cosa —smoc)2 (6)
= 25in 0..coS oL + €0S° o, — 25in 0. COS 0. +5in o
= cos®o.+sina =1 [9]
3(a) p v diagram
COSB_E v Pythagoras
v oy=—\5-p°
X=P PKR 2
r=5 - H v tanp=—"——"—
p’+y” = (\5)? R P
o y?=5-p° (4)
sy =—y/5-p°
_ N2
tan = P
3(b) cos2B =2cos? B—-1 v' cos2p=2cos?p—1
2 2
p p
=2l 2| 1 v 2l 2| -1
%) %)
2 2
_2p” v 2P
5 5
)
[7]
. F\
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MATHEMATICS GRADE 12 SESSION 7 (LEARNER HOMEWORK SOLUTIONS)
4 v diagram
sin61°:£ A) v _ﬁ
! (V1-a;a) g
—a, v cos58°
x* +(a)? = 1) )
v’ 2c0s“29°-1
~x’=1-a 1 . 9
v’ 2sin“61°-1
s X=4+1l-a 61° v 2a-1
» X
[6]

€0s 73°c0s15° +5sin 73°sin15°
=c0s(73°-15°)

=C0s58°

=2c0s%29°-1
=2sin?61°-1

=2(Ja)* -1

=2a-1

The SSIP is supported by € o PN D))
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SENIOR SECONDARY INTERVENIION PROGRAMME

(LEARNERS HOMEWORK SOLUTIONS)

SOLUTIONS TO SESSION 8 CONSOLDATION

TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES

QUESTION 1
1.1.1 1 v’ answers
6 (1)
11.2 Ss, = 25 terms of 1% sequence + 25 terms of 2" sequence | v separating the
1 1 1 sequences
Seo :(—+—+—+... to 25 termsj+(4+7+10+13+... to 25terms) | v'v' sum of
2 48 geometric
series
1(( 1)\ v'v' sum of
2 (2) -1 o5 arithmeti(_:
Sgp = — —[2(4) 24(3)] series
T 1 v'v' final answer
2 (7)
Ssp =0,999999...4+1000
Ss, =1001,00

121 60 ; 78

v'v' answers (2)

1.2.2
T5 T6

l

atb+c(C8) 18 30 44 60 78

/
R AVAVAVAV

Y

v’ first difference
row

v' second
difference

v a=1

v b=7

v ¢=0

v T.=n?+7n

(6)

s.2a=2 3a+b=10 a+b+c=8
sa=1 ~3(1)+b=10 2 1+7+c=8
b=7 ..c=0
T =n’+7n

&@é\ sdueal®—  DOWNLOAD MORE RESOURCES LIKE THIS oN ECOLEBOOKS.COM

GAUYENG PRovINcE

Page 24 of 47



https://ecolebooks.com
https://ecolebooks.com

Downl oad nore resources |like this on ECOLEBOOKS. COM

GAU I ENG DEPARIMEN| OF EDUCATION SENIOR SECONDARY INTERVENIION PROGRAMME
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123 | 330=n?+7n v 330=n%+7n
~—n%-7n+330=0 v n?+7n-330=0
v'v" Substitution into
.2 _
5. +7n-330=0 formula or
2 factorisin
—7+.(7)" = 4(1)(-330) g
s n= \’/( ) 5 v n=150rn=-22
v _
7437 n=-22
N=—7 3
..nh=15 or n=-22 ©)
(not valid)
Alternatively, factorise: [22]
(n=15)(n+22)=0
TOPIC 2: FINANCIAL MATHS AND TRIGONOMETRY
SO(i 000
X X X X X X X
L [ [ [ [ [ |
T T T, T T
0 1 2 3 0,18 120
——=0,015
12
1.1.1 121 v' formula
[ 1+ Oi?j —1] v n=121
0,18
800 000 018 o
12 v F=800 000
. X=R2372,07 v’ answer
©)
1.1.2 018 8 v’ formula
A =800 OOO(1+'—j v n=8
2 , 018
-.A=R1594 050,11 N
v’ answer
4)
P 6000 6000 6000 6000 6000
1 1 1 1 || 1 1
To T T, T 0.15 Touo
:;_—2 = 0, 0125

F 3
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1.2 0.15 240 v formula
6000 1—[1+ 1’2 j v’ n=240
P , 015
0,15 12
12 v’ answer
. X = R455 653,67 (4)
2.1.1 13sin6-5=0 v sinezi
. 5 e 13
-.sin@ = 3 (positive in Quad 1 or 2) v diagram for @
v x=-12
6[90°;360°] (Quad 2, 3 or 4) 4
Common quad is 2 Y cosp=—
x> +(5)* = (13)° v’ diagram for B
X =144 (X;5) Ay v oy=-3 _
=12 v sinBcosP—cosOsinf
R 13 v’ correct substitution
5 0 v' answer
N\ (©)
< » X
5cosp+4=0 he
-.CosP = %4 (negative in Quad 2 or 3)
tanp>0 (Quad1lor3) Ay
Common quad is 3 B
(_4)2+y2:(5)2 _4/'\
2 » X
Ly =9 |
sy=-3 5
(-4;y)

F\
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sin(6-p)
=sin0cosf—cosOsin
_[(5 (A (128
13)\ 5 13 )5
_-20_3
65 65
__26
65
2.1.2 tan(90° + 0) v sin(90° + 0)
_sin(90°+6) c0s(90° +0)
cos(90° + 0) Y cos®
c0s0 v —sind
= v correct substitution
—sin@ v’ answer
-12 )
_ 13
_5
13
12
5
2.2.1 cos(50° + x) cos(20° + x) +sin(50° + x) sin(20° + x) v COS[(50°+X)—(20°+ x)]
=c0s[(50°+ x) — (20° + X)] v’ c0s30°
= c0s30° v ﬁ
\ﬁ 2
= 3)
2.2.2 c0S(—140°) cos 740° —sin140°sin(—20°) v’ —c0s40°
: : v' cos20°
= €05140° cos 20° — (sin 40°)(—sin 20°
( ) X ) ) v' sin40°
= (—0s40°)(cos 20°) +sin 40°sin 20° v —sin?20°
= —C0540°c0s 20° +sin 40°sin 20° v’ —co0s60°
= —(c0s40°cos 20° —sin 40°sin 20°) s 1
2
=—C0s60°
(6)
__1
2 [23]

P o .
W\ education
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SOLUTIONS TO HOMEWORK: SESSION 9
TOPIC 1. NUMBER PATTERNS, SEQUENCES AND SERIES

QUESTION 1
1.1 17 v 150
D10 = (number of terms) x10 )
r=3
= (17-3+1)x10
=15x%x10
=150
1.2.1 a=20 v a=20
a+(n-1)d =136 v 20+29d =136
vd=4
~-20+(30-1)d =136 v 24 seats in second
-.20+29d =136 row
d=4 4)
There are 24 seats in the second row.
2. v —
122 Sgo = ~2[20-+136] = 2340 seats Sg0 =2340
2 (1)
131 X v X
12 12
12 _o4 v 12X _o
1- X 1- %
12 12
X v X=06
2= 24(1—5] 3)
12=24-2x
2x =12
S.X=6
1.3.2 n-1 n-1
ol .8 /12(1] _3
2 128 2 128
n-1 n-1
NE2 N s
2 512 2 512
— v n=10
370 g
2 2
..n=1=9
-.n=10 [12]
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2.1

Area of triangle 1: %(ZCm)(Zcm) = (1)(2)cm2

Area of triangle 2: %(4cm)(3cm) = (2)(3)cm2

v’ determining areas

v establishing pattern

v’ obtaining general
term

v area of 100™ triangle

Area of triangle 3: %(6cm)(4cm) = (3)(4)cm? (4)
Avrea of triangle 4: %(8cm)(50m) = (4)(5)cm2
The areas form the following pattern:
M(2);(23);3)4); (DE);-...c......
Avrea of triangle n: (n)(n +1)cm2
Area of triangle 100: (100)(100+1)cm? =10100cm?
2.2 n(n+1) =240 v correctaand d
v
~n%+n-240=0 correct n
v’ S, formula
- (n+16)(n-15)=0 v’ correct answer
~n=-16 or n=15
But n=-16 (4)
~.n=15

The 15th triangle will have an area of 240 cm?

[8]

3
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SESSION 9 (LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 11

TOPIC 2: FINANCIAL MATHEMATICS
QUESTION 1
1.1 0.12)24 v formula
X (1+ i2 j -1 v’ correct substitution
_ v answer
3000000 = 012 3)
12
.. Xx=R2999,56
121 0,185, _ v correct formula
0185 X1+ 0,185
’ - v S209
250 000(1+ B ] 0.185 250 000(1 0 J
12 v n=57
- X=R 6934,45 v 0,185 v answer
12
)
1.2.2 0.185\% v’ growing 250 000
-8 6934,45(+ ’2 J -1 v n=28
0,185 v’ future value formula
B =250 000(1 ETH ] 0.185 v n-o5
12 v answer
..B=R174 122,48
OR
Alternatively: Vv present value
0,185 32 formula
6 934,45 1—(1+ 5 ) v 6934,45
0,185 v answer
12 (5)
..B=R174 122,75
[13]
3 "('\"BQNQ nindset
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MATHEMATICS GRADE 12 SESSION 10

(LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK : SESSION 10
TOPIC: TRANSFORMATIONS

QUESTION 1
1.1.1 p/(5;_2) v' answer
1)
1.1.2 p/(5;2) /x-coord!nate
v’ y-coordinate
2)
1.2.1 v'v reduction
Reduction by a scale factor of 5 v'v reflection
x: y) 1 1 (4)
X;y) > =X;=
’ (2 zyj
Reflection about the liney = x
VA TN N
2 ,2y 2y,2
1 1
(X y)>l =y =x
(x:y) [Zy 5 J
1.2.2 | If the first transformation is the reflection, then: v H/(8'16)
/(. ’
@10 " _ ‘e
If the first transformation is the reduction, then: )
H'(8;4)
1.2.3 | Areaoforiginal ~ 1 v'v answer
Areaof image  k? (2)
) AreaKUHLE 1
" Area K'U'H!LTE! T 12 -
)
. Area KUHLE": Area K""U"HL'E" =
[11]
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QUESTION 2
2.1 | A/(xcos0-ysin®; ycosO+xsin) v formula

x' =xcos6—ysin®
- x!'=3¢0s120° - 2sin120°
- x!'=3(~cos60°) — 25in 60°

A
=328

2
y/ =ycosf+xsin®

- x' =2c0s120° + 3sin120°
-y =2(~c0s60°) + 3sin 60°

~yl= —26}3{?}
Ly = M

2

v' simplification
v’ substitution
v answer

v’ simplification
v answer

(6)

2.2

Qx;y) > Q' (-2;0)
- Q(x; y) > Q' (xc0s120° - ysin120°; y cos120° + xsin120°)
—2=x0s120°-ysin120° and 0= yco0s120°+ xsin120°

2] e oo (2

.‘.—4:—x—\/§y 0:—y+«/§x
.'.4:x+«/§y y=\/§x
S4= x+«/§(«/§x)
S 4 =x4+3%
S4=4x
sox=1
L y=+B31)=+3
Q(L;3)

and

and

{38
oo o)

v’ x-coordinate
v’ y-coordinate

(4)

” - 3 J 1
zg@g\ education
'%- ~ }"—5\ ‘GAU‘Y‘ENG w‘?‘o"vmcz
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SOLUTIONS TO HOMEWORK: SESSION 11
TOPIC : FUNCTIONS AND GRAPHS

QUESTION 1
1.1 vertical: x=-1 horizontal: y=0 v vertical
v horizontal 2
1.2 v left branch
4V v" right branch
v’ coordinates
v/ asymptotes
. €0;2) (4)
X=- 1:1)
> X
v
1.3 y= 2 Lo % 2
X+1-3 X+1-3
y—i+2 vioy= i+2 2
X—2 X—2
1.4 N 4 v drawing the line y =1
v 1))
Vv —1<x<1
I \UY) (4)
X=-1: \ 1:1) y=1
x
1
v
Therefore i21 for —1<x<1
X+1
[12]
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QUESTION 2
2.1 y=a(x—1)2+4 v y:a(x—1)2+4
Substitute (0; 3) v 3=a(0-1)7% +4
3=a(0-1)%+4 va=-1 )
~3=a+4 v E(X)=—(x-1)“+4
na=-1 (4)
S f(X)=—(x=1)%+4
2.2 a a
=——+4 Vv y=——+4
y x-1 y x-1
Substitute (0; 3) v a=1
1
3= 14 Yooe=s
0-1 @
S.3=-a+4
sa=1
1
Sg(X)=——+4
9()=-—
2.3 0:1+4 /0:1+4
x-1 x-1
S 0=1+4(x-1) voxo2
0=1+4x-4 4
4
SAx=-3
3
3 (3)
SX=—
4
)
41
v x>
2.4 g(x)<0 for O£x<§ X_g
4 v x<=
4
(2)
[13]
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MATHEMATICS GRADE 12 SESSION 12 (LEARNER HOMEWORK SOLUTIONS)

SOLUTIONS TO HOMEWORK: SESSION 12
TOPIC: INVERSE GRAPHS

QUESTION 1
11 f(x) =2x% where x>0 v x>0 OR x<0
OR (1)
f(x)=2x*> where x<0
1.2 v f
v §1
OR

2)
1.3 X y

1 1

(3 “x-(3)
(1)3’ v g71(x) =log; x

X=|— 2

2 (2
Iog% X=Y

g_l(x) = Iog% X

S education

g 3 o e
.2 Page 35 of 47


https://ecolebooks.com
https://ecolebooks.com

Downl oad nore resources |like this on ECOLEBOOKS. COM
GAUIENG DEPARITMENI OF EDUCAITION SENIOR SECONDARY INIERVENIION PROGRAMME
MATHEMATICS GRADE 12 SESSION 12 (LEARNER HOMEWORK SOLUTIONS)
1.4 v’ shape
A v (1;0)
(2)
(1,0)
< o > X
v
1.5 logy x<0 for x>1 v x>1 1)
[8]
QUESTION 2
21 [ y—2a* v 4=2at
Substitute (-1; 4) v a= 1
~4=2at .
1
v —2| =
42 f(X) 2(2j
a
da=2 3)
1
a=—
2

2.2 0 0
y:Z(lj =2 v 2(3}
2 2

(0;2) v (0;2)

(2)
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2.3 -X —-X
1 1
X)=2| = v g(x)=2| =
9(x) (2) 9(x) (2)
- 9(x) =2(29) v g(x)=2(2%)
- g(x) = 2 v g(x)=2""
g(X) _ 2X+1 (3)
2.4 v’ y-intercept
Ay v’ x-intercept
v/ asymptote
v’ shape
(4)
0;2)
« (1;0) >
0 \)
....................... y=—1
[12]
v
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SOLUTIONS TO HOMEWORK: SESSION 13
TOPIC 1. CALCULUS - LIMITS AND FIRST PRINCIPLES
111 — 1
£(x) = lim XN = () v 1= (crh)?
h—0 h
1
l—i(x+h)2—(1—ix2j Y le2x
(X)) =lim - 1 2_& h—lhz
h—0 . . 4 5 4
_ 1——(x2+2xh+h2)—1+zx2 W SV .
L f(x)=lim 2 4
v | -=x-=h
1 2 1 2 1, [ )
Lt Tl Uil © e
L /(%) = lim L
) h|—>0 h ‘/_EX
lanlpe (6)
| (%) = lim —2
() h—0 h
h(—gx—ihj
w f'(x)=lim
() h—0 h
L f(x) =lim (—lx—lhj
h—0 2
1
(X)) =—-=x
() 5
1.1.2 . 1 v_ answer
f'(-4) =—§(—4) =2 (1)
1.1.3 .1 v f(-2)=0
F(x) _1_ZX v interpretation
2)
L f(-2) :1—%(—2)2
~f(-2)=0
The answer represents the y-value corresponding to
X=-2

\, education
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1.1.4 1 v f(=2)=-7
f(x)=1 4x ‘D
f(=2)=0 L -31-(-7)
. 1.2 4-(-2)
f(4) _1—2(4) v 4
o f(4)=-3 (4)
(-2;0) and (4'—3)
Average gradient = _3_1
( ) 6 2
1.2
( °) ——
- F(x) = lim X+h X+h X
h—0 3 3
v 2 2
_3 +§ X+h X
' N H X+h X 3h
f (X)_#_r)r(') h , X(x+hy
—3x+3(x+h) h
o F(x) = lim ) L3
oo oh X(x+h)
.'.f'x:IimX— v >
) : K
o (5)
o /(X) = lim XC)
h—0 h
P =lim—n L
h—0 x(x+h) h
S F'(x)=lim
h—0 X(x + h)
3
f'(x)=
() X(x+0)
3
S ==
()=
[18]
Seducation
;E‘\Sl Degarume 5 caton

Page 39 of 47


https://ecolebooks.com
https://ecolebooks.com

Downl oad nore resources |ike this on ECO_EBOCKS. COV
GAU I ENG DEPARITMENIT OF EDUCAITION SENIOR SECONDARY INITERVENIION PROGRAMME
MATHEMATICS GRADE 12 SESSION 13 (LEARNER HOMEWORK SOLUTIONS)
QUESTION 2
2.1 — v — (=
£100 = lim f(x+h)— f(x) 2(x +h) — (—2x)
h—0 h v —X2+2X
_lim —2(x+h)—(-2x) P -2h
h—0 h h
_ jim 2%~ 2+ 2x v -2
_h—>0 h (4)
. =2h
= lim——
h—0 h
= lim(-2)
h—0
=2
2.2 , _=2(x+h)*—(-2x® v =2(x+h)®}—(-2x®
/() = lim ~20CHN) (20 O )
h—0 h v'v —6x“h—6xh° —2h
_ 2 3 2
- g'(x) = lim 2(x+h)(x+h)* +2x v'v' (—6x° —6xh—2h)
h—0 h v —Bx>
_ 2 2 3 6
- g'(%) = lim 2(x+h)(x* +2xh + h?) + 2x (6)
h—0 h
o =23 +2x°h + xh? + x°h + 2xh? + h®) + 2x°
S g'(x)=1lim
h—0 h
, _ —2(x®+3x*h+3xh? +h¥)+2x°
= g'(x)=lim
h—0 h
, . —2x3—6x2h—6xh%? —2h% + 2x°
Sg'(x)=lim
h—0 h
, _ —6x*h—6xh?-2h®
S g'(x)=1lim
h—0
_ h(-6x*—6xh—2h)
S g'(x)=1
g9'(x) nm N
- g'(x) = lim (-6x% —6xh —2h)
h—0
5 g'(x) =—6x°
5 9'(2) =-6(2)° =-24
[10]
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TOPIC 2: CALCULUS — RULES OF DIFFERENTIATION AND TANGENTS

QUESTION 1
11 f(x) = (4x —3)? v 16x° —24x+9
) v 32x—24
s fF(x)=16x° —24x+9 )
S () =16x2x2 1 - 2440
oo f(x)=32x-24
1.2 1 1
D, |:§/;+ij| v X3 4x 2
Jx 1 2 1 _3
v =X 3__X 2
L 37 2
= X[x3+x 2} 1 1
1.2 1 3 YT
Iy 3_Iy2 3x3  2x2
3 2 3)
1 1
- 27 3
3x®  2x?
13 D, [(Xz—\/;)z] Vv Xt 22 4 x
_ 3
=D, | x*-2x? x+x} VvV 4x%-5x2 +1
- 1 (5)
4 2.3
=D, | X" -2x x2+x]
- . s
=D, X —2x2+x]
3_ 3
=4x"-5x2+1
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14 2 —Jx+5 v
3 1
2\/; v 2x2 —1+45x ?
2X 5 1 3
:_l_1+_l \/3x2_§x 2
X2 X2 2
3 1 1 5
y =2x2 —1+5x 2 v 3 -—
dy 15 3 2X2
_:3X2__X 2 (4)
dx 2
1
ﬂ — 3)(2 _ ig
dX 2X§
[14]
QUESTION 2
2.1 y=f(x)=3x*-2x+2 v f(-4)=58
. — 4 v f'(X)=6x-2
T v f'(5)=-26
o F(-4) =3(-4)* - 2(-4) +2 vV y—58=—26(x—(-4))
o f(-4)=58 v y=-26x—-46
- yr =58 ®)
my = f'(x)=6x-2
s f'(-4)=6(-4)-2
- f'(5)=-26
y = Y1 =m(X—Xg)
-y —58=-26(x—(-4))
..y —58=-26x-104
Sy =-26Xx-46
ey
g sdueation 1 L OAD MORE RESOURCES LIKE THIS on ECOLEBOOKS.COM
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2.2

y=a(x-0)(x—4)

Substitute the point (3;6)

~.6=a(3-0)(3-4)
..6=-3a

La=-2

Sy =-2(x-0)(x—-4)
Sy =-2X(x—-4)

Sy =—2%% +8X

f(x) = —2x% +8x

S () =-4x+8

S F'(3)=-4(3)+8=-4
y—Yr =m(X—X7)

L y—-6=-4(x-3)

L Yy—6=-4x+12
Sy =—-4x+18

v y=a(x-0)(x—-4)
v a=-2
v f(X)=—2x° +8X
v f'(X)=-4x+8
v '3 =-4(3)+8=—4
v y=-4x+18
(6)
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QUESTION 1
x-intercepts: y-intercept: 4 v 0=x3-3x2+4
3 2
0=x"-3x"+4 v (X+D(x* —4x+4)=0
(XD —4x+4)=0 v x=-1 or x=2

S(Xx+D)(x=2)(x—2)=0
sX=-=1 or x=2

f(x) =3x* —6x v /(x) =3x% —6X
~.0=3x% - 6x v 0=3x%—-6x
- 0=x2—2x v x=0 or x=2

S 0=x(x-2)
sX=0 or x=2
For x=0  f(0)=(0)>-3(0)* +4=4

Max turning point at (0; 4) “; Egg;

For x=2  f(2)=(2°-3(2)* +4=0 ’

Min turning point at (2 ; 0)

f'(x) = 3x° —6x

s () =6x-6 v £7(x) = 6x—6
-.0=6x-6 v x=1

;. —bXx=-6 v (1,2)

sx=1

fQ)=0°-30)°+4

fl)=2

The point of inflectig}n is (1,2)

v intercepts with the
axes
v turning points

< °
(-1;0) v shape
v’ point of inflection

v

[15]
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QUESTION 2
2.1 h'(x) = —3x? + 2ax +b v W(x) =—-3x2 +2ax+b
h'(-1) =-3(-1)* +2a(-1) +b j h;—l) - —3(—31)2 +2a(-1)+b
a—-b=-—
0=-3-2a+b v W(2)=-3(2)2 +2a(2) +b
2a—b:—3 (l) ‘/4a+b=12
h'(2) =—-3(2)% + 2a(2) +b v a3
_ 2
0=-12+4a+b v b6
da+b=12 ... (i) 7)
6a=9 (i) + (ii)
3
La=—
2
2(§j—b __3
2
b=6
2.2 Average gradient ~ 10-(=39)
10-(-3,5) 2—(<1)
2-(-1) s 9
2
13,5
3 (2)
_9
2
23 h(x):—x3+gx2+6x v h(x)=—x3+gx2+6x
S h(X) =-3x° +3%x+6 v h'(x) =—3x> +3x+6
N(=2) = -3(-2)% +3(-2) + 6 v N9 =-12
(-2) =-3(-2)" +3(-2) + v y=-12x-22
h'(-2) =-12 v h'(-2)=-12
Point of contact (-2 ; 2) (5)
y—-2=-12(x+2)
y=-12x-22
2.4 h'(x) =—3x? +3x+6 v h'(x)=—6x+3
v — =
h'(X) = —6X +3 ox o=t
_6x+3=0 Y ox=3
1 )
X =—
2
[17]
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SOLUTIONS TO HOMEWORK: SESSION 14
TOPIC 2: LINEAR PROGRAMMING
QUESTION 1
Let x=chemical P and y=chemical Q 4 X+Yy>900
v <1400
X+y>900  x+y<1400 yS%x Xﬂi
vv <=
The objective function is C=5x+3y y= 2 X
~.bx+3y=C v C=5x+3y
- 3y=-b6x+C v y:—§x+9
.5 y C 3 3
SY=TIXrg v 600kg of P
Cutony-axisis5 Cuton x-axis is 3 v 300kg of Q
The most cost effective mixture is the point at which the cost
is @ minimum.The minimum cost is at point B (600 ; 300) . See graph for other marks
Therefore, the most cost effective mixture is: [13]
600kg of P and 300kg of Q.
X

A
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QUESTION 2
2.1 | x+y=>10 v X+y>10
1 1
>—X vy>Tx
y > yz5
y<8 vy<8
3)
2.2 | see below
2.3 | C=40x+40y v’ C=40x+40y
. 40x+40y=C \/ search line on
- 40y =—40x+C ‘yagag)“
.'.y:—1x+£ v (4;6)
40 v (6:4)
®)

p

&Y
) 2 ’§ d t.
(N /<% education
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