SHARP

Worksheet 21 Memorandum: Term 3 Revision

Grade 10 Mathematics

1. a) In AAFG and ABEG

1. AGF = EGB vertically opposite angles

2. AFG = GEB Alternating angles, AF || EB

3. GAF = GBE Alternating angles, AF || EB or third angle in triangle.
~ AAFG ||| ABEG all 3 angles equal.

b) AEBF is a trapezium, one pair of sides parallel (AF || EB).
c) If FB = EB then

In AEBG and ABFG

1. BG is common

2. EB = FB given

3. EGB = FGB EG L AB.
- AEBG = ABFG (SSA)

This means that EG = GF ~ AEBG = ABFG proved above.
And then

In AAEG and AAFG

1. EG =GF proved above AEBG = ABFG
2. AG is common

3. AGE = AGF EG L AB

~ AEAG = AFAG

This means the AEBF is now a kite, adjacent sides are equal and diagonals intersect
at right angles.
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b)

c)

d)
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In AACF and AAIC
1. AC is common
2. FAC = ACI
3. FCA = CAl

~ AACF = ACAI

Alternating angles GF || HK
Alternating angles FE || AB

(ASA)

AFCl is a parallelogram. Both pairs opposite sides equal and parallel.

In ACFK and AACI

1. IA=CF

~ ACAIl = AKFC

AACF = ACAI

AACF = ACAI

alternating angles AJ || FK

both equal to ACF
corresponding angles, AB || EF.

(ASA).

AFKIl is a trapezium because it has one set of parallel sides.

Myp = 2
4—(-2)
Map = ¢
Myp =3
S Mpe XMyp = —1
~mpe = —1 +%
S Mpe = —2
Ly= —2x+42

b)  yap=jx+c Subs in B (-2; 0)

0=2(-2)+c

c=1

yAB=%x+1 A
Vpc = —2x+ 2 .2
Subs 1 into 2

§x+1= —2x+2




C) MAB — (xl';'xz ;3’1';'372) d)

—2+4 0+3
= (22
AB 2 2

= (11

~ E is not the midpoint of AB.

e) yAC=2%x—7 1
Ypc = —2x+2 .2
Subs 1 into 2
2%x—7=—2x+2 f)
t@lx =9
x =2

1 1 1
= - X —=—= =1-
)] Myc X Mpe =2 2 13

~ not right-angled.

dyp = \/(xz — %)%+ (y2 — y1)?

dup = J(4 —(-2))" + (3 -0)?

dyp = 3V5 = 6.71

die= J4-27+(3- ()Y

dsc = V29 =5.39

O
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mye = 224 Use A and F
Xp—Xq
3-0 .
My = coordinates.
4-2.8
1
Myc = 25
1 .
y=25x+c Subsin A (4; 3)
1
3= 25(4) +c
c= —7
41
Yac = ng -7
_ Y21
mE Xo—X1
130
m =
EF =2 53¢
5
S
EF = —3
_Y2=)1
Mpc = X2—X1
_0-(-2)
Mpc = /5
. = 1
BC = T3

~ EF || BC because mp; = mgp

doc = (-2-2+ (0~ (-2))

dpc = 2V/5 = 4.47

~ AABC is a scalene triangle because

none of the sides are equal.




[y
+ 1+
h) MBC — (xlzxz;Y. 23’2)
_ (z2+2,0-2

Mgc = ( 2 2 )

H=(0;-1)
. _ Y2
i) My = _x2—x1 B=(’2-E/ x

3—(-1
Myn = 4(_0)
H
Myyg = 1
c

Yaug = 1x+¢ Subsin A (4; 3) G is the x-intercept on DC

3=14)+c 0= —2x+2

c=-1 —2= —2x

Yag =x—1 x=1 ~G=(1,0)

To find whether G is on the line AH substitute in y = 0 and see whether x = 1:

O0=x-1
x=1 ~ G is on the line of AH.
L = ()
00 = (2 72)
0=4+x 0=—-1+y
x = —4 y=1 ~N=(-4;1)
) M = (2 242) Mo = (22, 242)
P2 ) 0= (5552)
(1t 0= (241}
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25-17 4-0
e -13-22 Mur =15,

1
Mpo = —3 myg =4
Yrg= —3x+c Subs P (=13;27)  yur=4x+c Subs R (0; 0)

1 1 1
21 = ‘Z(‘lE)” 0=4(0)+c
c=22 c=0
8

1 1
pr: _Zx+2§ A yMR:4x2
Subs 1 into 2:

1 1 _ _ (X1tXy YitY2
g = (122,222
1 1 1+0 440
R Mur = (5525557
1 1
X=3 Mz = (5 2)

1/1 1 1
sy=-3(3)+25=2 »5=(3:2)

~ yes, S is the midpoint of MR.

d) dyo = \/(xz —x1)%+ (v, —y1)? dygr = \/(xz —x1)%+ (y2 —y1)?
dyo = \[(—4 —4)2+(1-(-1)* dyr = (1= 0)Z + (4 — 0)2
dyo = 2V17 dyr = V17

Area=%b X1h

Area=% x 2417 x V17

. Area = 17 units?
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e) Method 1 of 2:

V2=V V2=V
m = m = =
MN Xp—X1 MO Xp—X1
m 4-1 m _ 4—(-1)
MN — 1-(-4) Mo — 1-4
Myn = ¢ My = -1=
3 2
mMN XmMo =E X _15 =_1
~ MN L MO

Method 2 of 2:

dyn = \/(xz —x1)2+ (y2 — y1)? duyo = \/(xz —x1)%+ (y2 — y1)?
duw = (1 - (-0)" + (4 - 12 dwo = (1 -4 + (4 - (D))’
dyn = V34 dmo = V34

And dy, = 217

h? = a? + b? (Theorem of Pythag to prove right angles)

(V1) = (V34)" + (V3%)’

68=34+34
68 = 68 ~ AMNO is a right angled triangle according to Pythag and MN L MO
f) The theorem is that a line joining two of the midpoints of a triangle will be parallel to

and half the length of the third side.

We have already shown that PQ || NO. Now we need to prove that PQ =% NO

dpg = (2 = x1)2 + (v — y1)? dyo = 2V17
_ 1 1\)? 1 1\?

drg = |(25-(-13)) +(15-23)

dpg = V17 # PQ=3NO
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Y2—V1
Mpp = ——
9) S —
2%—0
m =
PR = T T,
2
2
mpr = —1=
PR 3
_ Y2~V
h) mQR = —x x
2 1
1%—0
m =
QR ™ 51,
2
mQR ==

-~ Opposite pairs of sides parallel.

Mpgp = Myo

T

dup ==%\ﬁ§1
dre = J(-13-0)"+ (23-0)
dpr = 5V/3%

~ All four sides equal.

2
Myo = —13

PR || MO

Mmyp =

QR || MP

dwa = (1-23)"+ (4-13)

dyg =5 V3%
dor = \/(2%—0)2 +(1§—0)2
dor =5 V34

MPRQ is a square — opposite sides parallel and all four sides equal.

Final Amount Principal Amount Interest Number of Years
R500 000 372 300.82 4.9% 7 years
120 862 67 900 12% 6.5 years
137 700 47 520 12.65% 15 years
34 560 19 740 7% 10.73 years
42 770 18 200 15% 9 years

Working out on the following page.
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I A =500 000

P=7? 500 000 = P (1 +0.049 x 7)
- _ __ 500000
i =49% =0.049 P = 323
n =7 years P =372300.82
iil. A =137 700 A =P(1+in) iv.
P=47520 137700 =47520(1+ix15)
. 79 _ .
i=7? 288—1+l><15
n =15 years 12=i x15
88
i =0.1265=12.65%
V. A=7? A =P +in)
P =18 200 A=18200(1+0.15%x9)
i=15% = 0.15 A=42770
n =9 years

A =P +in) .

A="? A =P +in)

P=67900 A=67900(1+0.12 x6.5)
i=12%=0.12 A =120862
n=6.5years

A=34560 A =P(1+in)

P=19740 34560 =19740(1+0.07 xn)
. _ 247 _
i=7%=0.07 1 25 = 1+ 0.07n
n=2? 247 = 0.07n

329

n =10.73 years

Or n = 10 years and 9 months

6.
Final Amount | Principal Amount Interest Number of Years
803 813.72 142 720 2.5% 70
72 000 24 466.51 4.6% 24
36 100 22 680 2.95% 16
948 480 270 160 28.55% 5
232 735.27 203 280 7% 2
i A=7? A=P1+i)" . A =72000 A=P1+i)"
P=142720 A =142720(1+ 0.025)7° P=? 72000 = P(1 + 0.046)2*

i =2.5%=0.025

n =70 years
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A =803813.72

i =4.6% = 0.046

n=24

p — 72000
T (140.046)24

P =24 466.51




i. A=36100 A=P(l+)" iv.  A=948480 A=P(+0D"

P=22680 36100 = 22680(1 + i) P=270160 948480 = 270 160(1 + i)°
i=? 1200 = (1+10)16 i=? = (1+0)
n = 16 years * 1% =1+ n =5 years ’ 131387576 =1+
1.0295 =1+ 1.2855 =1+
i = 0.0295 = 2.95% i = 0.2855 = 28.55%
v.  A=? A=P1+0D"

P=203280 A =203280(1+0.07)?

i=7% =0.07 A =232735.27

n =2 years

Fridge B = Defy
R11 299.00
Deposit = 8%
Contract Term

= 30 months
Contract Total

= R17 962.80
OK Furniture

Fridge A = LG
R12 499.00
Deposit = 10%
Contract Term

= 30 months
Contract Total

= R19 502.66
House and Home

a) Fridge A Deposit = R12 499 x 10% = R 1 249.90
Fridge B Deposit = R 11 299 x 8% = R903.92
b) Fridge A = (R19 502.66 — R 1 249,90) + 30 = R608.43

Fridge B = (R17 962.80 — R903.92) + 30 = R568.63
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c) House and Home interest: A =R19 502.66 — R1 249.90 = R18 252.76
P = R11 249.10 A=P(+in)
i=7 18 252.76 = 11 249.10(1 +i x 2.5)
n =30 months +12=2.5 1.622597363 =1+1i x 2.5
0.622597363 =i x 2.5

i =0.249 = 24.9%

OK Furniture interest: A =R17 962.80 — R903.92 = R17 058.88
P = R10 395.08 A=P(+in)
i=? 17 058.88 = 10 395.08 (1 +i X 2.5)

n =30 months =~ 12=25 1.641053268 =1+1i X 2.5
0.641053268 =i x 2.5
i =0.2564 = 25.64%
~ House and Home charges a lower interest rate.

d) This is an opinion question — either fridge will do, as long as they have a valid reason

for choosing that fridge.

8. a) A =249 600 A=PQA+D"
P =96 000 249 600 = 96 000 (1 + i)*°
i=? 22=(1+0)P
n =15 years 152§=1+i

1.065773432 =1+

i =0.0658 = 6.58%

b) A=? A=P(AQ+0D)"
P = 96 000 A =96 000(1 + 0.13)3°
i=13% =0.13 A = 3755126 people (Remember to round off because

n = 30 years. You cannot get 0.2 of a person).
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10.

1048,

2680,

d)

R1 =0.0862 CHF (Swiss Franc)
1 GBP = R17.60 (Great British Pound)
R10 + R17.60 = 0.57 GBP
R6000 x 0.0862 = 517.20 CHF
312 CHF + 0.0862 = R3 619.49
R6000 — R3 619.49 = R2 380.51
R2 380.51 < 17.60 = 135.26 GBP
135.26 — 120 = 15.26 GBP

15.26 x 17.60 = R268.58

1244, 1370, 1400, 1500, 1550, 1650, 1780, 1780, 1800, 1900, 2 000,

3685
The day she ate 3 685 calories (Or the third day)

Range =3 685 -1 048 =2 637

sum of all observations

=i
Il

number of observations

1048+1244+1370+1400+1500+1 550+1 650+1 780+1 780+1 800+1 900+2 000+2 680+3 685
14

=
Il

25387
14

=
Il

x =1813.36

Mode =1 780

1650+1780 _ 3430

Median = =1715

Min = 1 048 Max = 3 685
Q1=1400 Q3 =1900

Median =1 715 Outlier

) [ o\o

500 1000 1500 2000 2500 3000 3500 4000




f)

9)

11. a)

9)

O
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Wanda eats less than 1 900 calories 75% of the time, and then splurges and eats over
2 000 calories for 25% of the time. There is one outlier for the data = 3 685.

60" percentile = 1% (14 + 1) = 9th position

- 60" percentile = 1 780

coty = % b) h? = a? + b?
BC = AB coty AF? = (2.62)% + (3.38)?
BC=6 x —— AF = /18.2888
tan 37.78

BC=7.74 AF = 4.28
tanF = % d) ED=BC=7.74 (EBCD is a rectangle)
tan F = 222 h? = a? + b?

3.38
AFE =37.38° AD? = (2.62)% + (7.74)?

AD = \/66.772

tanD = 2% AD =817

ED
tanD = 262

7.74
ADE = 18.7° ) DAF =180° - 18.7° - 90° = 71.3°
BE=6-2.62=3.38 =DC EBCD is a rectangle.

FD=7.74-3.38=4.36
h? = a? + b?

FC? = (3.38)2 + (4.36)2

FC = v30.434
FC =552




12.

9)

sinC = — b)

ACB = 66.3°

DCB = 66,3° — 20.92 = 45.38°

DB
tanC = B d)

DB =CBtanC

DB = 27.03 tan 45.38°

DB = 27.39

FD = FB—BD
FD = 43.11 - 27.39
FD = 15.72

AF = AB - FB

AF =61.58 - 43.11 f)

AF = 18.47

AE? = (61.58)? + (27)2
AE = /4 521.0964

AE = 67.24

h? = a? + b?

(67.25)% = (61.58)% + CB?

CB = v730.4661

CB =27.03

AB
tanE =—
BE

61.58
tanE = —
27

BEA = 66.32°
.~ FEB = 66.32° — 8.38° = 57.94°
FB

tanE =—
EB

FB = EBtanFE
FB = 27 tan 57.94°

FB = 43.11

Areazib X h

Area = % (27.03 + 27) X 61.58

Area = 1 663.58

~ AE =~ AC and thus AACE is an isosceles triangle.

DN
S E A R—I— E C Proud distributor of: SHAIRP




