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

Answers only will NOT necessarily be
awarded full marks.

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

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

» STATISTICS [15]

QUESTION 1

A baker keeps a record of the number of scones that he
sells each day. The data for 19 days is shown below.
31 36 62 74 65 63 60 34 46 56
37 46 40 52 48 39 43 31 66

1.1 Determine the mean of the given data.

1.2 Rearrange the data in ascending order and

then determine the median.

1.3 Determine the lower and upper quartiles for

the data.

Draw a box and whisker diagram to represent
the data.

)

1.4

(2) [8]

We trust that working through these
exam papers and following our detailed
answers and comments will help you prepare
thoroughly for your final exam.

The Answer Series Maths study guides offer
a key to exam success. In particular,

Gr 10 Maths 3 in 1 provides superb foundation
in the major topics in Senior Maths.

QUESTION 2

Traffic authorities are concerned that heavy vehicles
(trucks) are often overloaded. In order to deal with this
problem, a number of weighbridges have been set up
along the major routes in South Africa. The gross (total)
vehicle mass is measured at these weigh bridges.

The histogram below shows the data collected at

a weighbridge over a month.

Histogram showing Gross Vehicle Mass
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2.1 Write down the modal class of the data.

2.2 Estimate the mean gross vehicle mass for
the month.

2.3 Which of the measures of central tendency,
the modal class or the estimated mean, will
be most appropriate to describe the data set?
Explain your choice.

(M [7]
a1
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GRADE 10 EXEMPLAR PAPER 2

» ANALYTICAL GEOMETRY [18]

QUESTION 3

3.1 In the diagram below, D(-3; 3), E(3; -5) and

F(-1; k) are three points in the Cartesian plane.

D(-3; 3)

E(3; -5)

F(-1: k)

3.1.1 Calculate the length of DE.

3.1.2 Calculate the gradient of DE.

3.1.3 Determine the value of k if DEF = 90°.

3.1.4 If k =-8, determine the coordinates of M,

the midpoint of DF.

Determine the coordinates of a point G
such that the quadrilateral DEFG is
a rectangle.

3.2 Cis the point (1; -2). The point D lies in the

second quadrant and has coordinates (x; 5).

If the length of CD is +/53 units, calculate
the value of x.

)
)
(4)

)

4)

(4) 18]
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» TRIGONOMETRY [36]

QUESTION 4

4.1 In the diagram below, AABC is right-angled at B.
A
B C

Complete the following statements:

411 sinc = AB

(1)

AB
BC

412 .. A= (1)

4.2 Without using a calculator, determine the

sin 60°. tan 30°
sec 45°

value of:

4.3 In the diagram, P(-5; 12) is a point in the

Cartesian plane and ROP = 6.

P(-5; 12)

°
R

Determine the value of:
4.3.1 cos© (3)

) [12]

4.3.2 cosec?0 + 1

Copyright © The Answer Series: Photocopying of this material is illegal

QUESTION 5

5.1 Solve for x, correct to ONE decimal place,
in each of the following equations where
0° < x < 90°.

511 Scosx =3
51.2 tan2x =1,19
513 4secx-3=5
5.2 An aeroplane at J is flying directly over a
point D on the ground at a height of 5 kilometres.
It is heading to land at point K. The angle of

depression from J to K is 8°. S is a point
along the route from D to K.

80

] >
D

5.2.1 Write down the size of JKD.

5.2.2 Calculate the distance DK, correct to
the nearest metre.

5.2.3 If the distance SK is 8 kilometres,

calculate the distance DS.

5.2.4 Calculate the angle of elevation
from point S to J, correct to

ONE decimal place. (2)[16]

Q2

QUESTION 6
6.1 Consider the function y = 2 tan x.
6.1.1 Make a neat sketch of y=2tanx for
0° £ x = 360° on the axes provided below.
Clearly indicate on your sketch the
intercepts with the axes and the asymptotes.
y
6
5
4
2
1
0 X
90° 180° 270° 360°
1
2
3
4
5
6
6.1.2 If the graph of y =2 tan x is reflected

about the x-axis, write down the
equation of the new graph obtained
by this reflection.

(1
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6.2 The diagram below shows the graph of 7.1.3 If the height of the walls of the tent is QUESTION 9
g(x)=asinx for 0° < x < 360°. 2,1 metres, calculate the total amount
of canvas required to make the tent if In the diagram, BCDE and AODE are parallelograms.
| y the floor is excluded. (2)
A
7.2 A metal ball has a radius of 8 millimetres.
7.2.1 Calculate the volume | The volume of a
¥ of metal used to make _4_3 B E
this ball, correct to sphere 3 o
TWO decimal places. (2)
F
7.2.2 If the radius of the ball is doubled,
write down the ratio of 0
6.2.1 Determine the value of a. (1) the new volume : the original volume. (2)
upwards to Obtain a new graph h, toa th|CkneSS Of 1 ml"lmetre
write down the range of h. (2) [8] What is the volume of silver required?
) 9.1 Prove that OF || AB. (4)
Give your answer correct to
» MEASUREMENT [12] TWO decimal places. (2)[12] | 92 Prove that ABOE is a parallelogram. (4)
QUESTION 7 > EUCLIDIAN GEOMETRY [19] 9.3 Prove that AABO = AEOD. (5)[13]
7.1 The roof of a canvas tent is in the shape of a . - .
right pyramid having a perpendicular height g:}’;sr??(s);gsgfor yjc;ur staisienE e answers to TOTAL: 100
of 0,8 metres on a square base. The length and 3.
of one side of the base is 3 metres. QUESTION 8
A
PQRS is a kite such that the diagonals intersect in O.
0S =2cm and OPS = 20°.
0,8
G S H
P o R
20°
D 2cm
THE
F 3 E S
m 8.1 Write down the length of OQ. (2) ]
7.1.1 Calculate the length of AH. (2) | 8.2 Write down the size of POQ. (2) 3 SER|ES Your Key to Exam Success
7.1.2 Calculate the surface area of the roof. (2) | 8.3 Write down the size of QPS. (2) [6]
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GRADE 11 EXEMPLAR PAPER 2

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

If necessary, round off answers to TWO decimal places,

unless stated otherwise.

» STATISTICS [23]

QUESTION 1

The data below shows the number of people visiting a
local clinic per day to be vaccinated against measles.

5 12 19 29
35 23 15 33
37 21 26 18

23 18 13 21
18 22 20

1.1 Determine the mean of the given data. (2)
1.2 Calculate the standard deviation of the data. (2)

1.3 Determine the number of days that the number
of people vaccinated against measles lies
within ONE standard deviation of the mean. (2)

1.4 Determine the interquartile range for the data.  (3)

1.5 Draw a box and whisker diagram to represent
the data. 3)

1.6 Identify any outliers in the data set.

Substantiate your answer. (2) [14]

QUESTION 2

A group of Grade 11 learners were interviewed about
using a certain application to send SMS messages.
The number of SMS messages, m, sent by each
learner was summarised in the histogram below.

Histogram showing the number of
SMS messages sent by learners
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2.1 Complete the cumulative frequency table. (2)

CUMULATIVE

CLASS FREQUENCY

FREQUENCY

0sm<2
2<m<4
4<m<6
6=m<8
8<m<10
10sm<12
12<m<14
14<m<16
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2.2 Use the grid to draw an ogive (cumulative
frequency curve) to represent the data. (3)

Cumulative Frequency
160

150
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-
-
o
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90
80
70
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40
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10

0

Cumulative Frequency

012 3 456 7 8 9 1011121314 1516

Number of SMS messages

2.3 Use the ogive to identify the median for the data. (1)

2.4 Estimate the percentage of the learners who
sent more than 11 messages using this
application. (2)

(1) 19]

2.5 In which direction is the data skewed?




» ANALYTICAL GEOMETRY [29]

QUESTION 3 Ay
A(1; 6), B(3; 0),
C(12; 3) and D are
the vertices of a
trapezium with AD || BC. C(12; 3)

E is the midpoint of BC. A 0
B(3; 0)

The angle of
inclination of the
straight line BC is 6, as shown in the diagram.

3.1 Calculate the coordinates of E. (2)
3.2 Determine the gradient of the line BC. (2)
3.3 Calculate the magnitude of 6. (2)
3.4 Prove that AD is perpendicular to AB. 3)

3.5 A straight line passing through vertex A does not
pass through any of the sides of the trapezium.
This line makes an angle of 45° with side AD of
the trapezium. Determine the equation of this
straight line. (5)[14]

QUESTION 4 Ay
In the diagram alongside, P(-3; 17)
P(-3;17),Q, O and S are

the vertices of a parallelogram.

The sides OS and OQ S
are defined by the equations

y = 6x and y = -x respectively. Q

R o
QOS =a.
. . > X

4.1 Determine the equation 0]

of QP in the formy = mx + c. (3)
4.2 Hence, determine the coordinates of Q. 4)
4.3 Calculate the length of OQ. Leave your answer

in simplified surd form. (2)
4.4 Calculate the size of a. 3)
4.5 If OS = /148 units, calculate the length

of QS. (3) [15]

Q5
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» TRIGONOMETRY [52]

QUESTION 5

5.1 In the figure alongside, y
the point P(-5; b) is P(-5; b)
plotted on the
Cartesian plane.

OP = 13 units and T R
ROP = a.

Without using a calculator, determine the
value of the following:

5.1.1 5.1.2 tan(180° - @)

cos a 1)3)
sin(6 - 360°) sin(90° - 6) tan(-6)
cos(90° + 0)
Simplify sin(B - 360°) sin(90° - ) tan(-6)
cos(90° + 0)

to a single trigonometric ratio. (5)

5.2 Consider:

5.21

5.2.2 Hence, or otherwise, without using a

calculator, solve for 0 if 0° < 6 < 360°:
sin(6 - 360°) sin(90° - 6) tan(-6) _ 0.5 3)
cos(90° + 0) ’

8 4 _ 4 (5)

5.3.1 > - = ]
sinA  1+cosA 1-cos A

Prove that

5.3.2 For which value(s) of A in the interval
0° = A = 360° is the identity in
QUESTION 5.3.1 undefined? (3)

5.4  Determine the general solution of

8 cos?x-2cosx-1=0. (6) [26]

Copyright © The Answer Series: Photocopying of this material is illegal

Gr 11 Trig
QUESTION 6
In the diagram below, the graphs of f(x) = cos(x + p)

and g(x) = q sin x are shown for the interval
-180° < x < 180°.

1 1 X
-180° -135° -90° 30°
1-1
6.1 Determine the values of p and q. (2)
6.2 The graphs intersect at A(-22,5°; 0,38) and B.
Determine the coordinates of B. (2)
6.3 Determine the value(s) of x in the interval
-180° < x < 180° for which f(x) - g(x) < 0. (2)
6.4 The graph f is shifted 30° to the left to obtain
a new graph h.
6.4.1 Write down the equation of h in its
simplest form. (2)
6.4.2 Write down the value of x for which h

has a minimum in the interval
-180° < x < 180°.

(1) 19]

Q6

QUESTION 7

7.1 Prove that in any acute-angled AABC,
sinA _ sinC (5)

a C

7.2 In APQR, P = 132°, PQ = 27,2 ¢cm and
QR =73,2 cm.

P
132°
27,2 cm
Q 73,2cm R
7.2.1 Calculate the size of R. (3)
7.2.2 Calculate the area of APQR. (3)

7.3 In the figure below, SPQ = a, PQS = b and
PQ = h. PQ and SR are perpendicular to RQ.

P
a
S
h
b
R Q
7.3.1 Determine the distance SQ in terms of

a, band h. (3)

7.3.2 Hence show that RS = M. (3)[17]
sin(a + b)

2 scenarious




» MEASUREMENT [6]

QUESTION 8

A solid metallic hemisphere has a

radius of 3 cm. It is made of metal A.

To reduce its weight a conical hole is

drilled into the hemisphere (as shown in

the diagram) and it is completely filled with a lighter
metal B. The conical hole has a radius of 1,5 cm and a

depth of gcm.

Calculate the ratio of the volume of metal A to the
volume of metal B. [6]

» EUCLIDIAN GEOMETRY [40]

QUESTION 9
9.1 Complete the statement so that it is valid:

The line drawn from the centre of the circle
perpendicular to the chord . . . )

9.2 In the diagram, O is the

centre of the circle.

The diameter DE is
perpendicular to the
chord PQ at C.

DE =20cmand CE=2cm.

Calculate the length of the following with reasons:

9.21 OC 9.2.2 PQ (2)4) [7]
QUESTION 10
10.1 In the diagram, O is the D

centre of the circle and
A, B and D are points on
the circle.

KN

Use Euclidean geometry methods to prove the
theorem which states that AOB = 2ADB. (5)

10.2 In the diagram, M is the centre of the circle.

A, B, C, Kand T lie on the circle.
AT produced and CK produced meet in N.

Also NA = NC and B = 38°.

B

10.2.1 Calculate, with reasons, the size of the
following angles:
(@) KMA (b) T,
© C (d) K,

10.2.2 Show that NK = NT.

10.2.3 Prove that AMKN is a cyclic
quadrilateral.

Q7

Gr 11 Maths National Exemplar Paper 2
QUESTION 11
11.1 Complete the following statement so that it
is valid:

The angle between a chord and a tangent
at the point of contactis . . . 1)

11.2 In the diagram, EA is a tangent to circle ABCD
at A.

AC is a tangent to circle CDFG at C.
CE and AG intersect at D.

B

If A, =xand E, =y, prove the following with

reasons:
11.2.1 BCG|| AE (5)
11.2.2 AE is a tangent to circle FED (5)
11.2.3 AB=AC (4)[15]

TOTAL: 150

Copyright © The Answer Series: Photocopying of this material is illegal



Gr 12 Maths National Exemplar Paper 2

GRADE 12 EXEMPLAR

PAPER 2

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

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

> STATISTICS [21]

QUESTION 1

Twelve athletes trained to run the 100 m sprint event at the
local athletics club trials. Some of them took their training
more seriously than others. The following table and scatter
plot shows the number of days that an athlete trained and
the time taken to run the event. The time taken, in seconds,
is rounded to one decimal place.

Number of
days of 50 70 10 60 60 20 50 90 100 60 30 & 30
training

Time taken

n 129 13,1 17,0 11,3 /18,1 16,5 143 11,7 10,2 12,7 17,2 143
(in seconds)

Scatter plot

20
w 18
2 . *
S 16 hd
(%)
£ 14 * s
c * *
(] *
3 12 L
© £ 3
£ 10
-
8
0 20 40 60 80 100 120
Number of days of training
1.1 Discuss the trend of the data collected. (1)
1.2 Identify any outlier(s) in the data. (1)
1.3 Calculate the equation of the least squares
regression line. (4)
1.4 Predict the time taken to run the 100 m sprint for
an athlete training for 45 days. (2)
1.5 Calculate the correlation coefficient. (2)

1.6 Comment on the strength of the relationship
between the variables.

(M1l

QUESTION 2

The table below shows the amount of time (in hours) that
learners aged between 14 and 18 spent watching television
during 3 weeks of the holiday.

Time (hours) Cumulative frequency

0=st<20 25
20=t<40 69
40=t<60 129
60<t<80 157
80<t<100 166
100=t<120 172

2.1 Draw an ogive (cumulative frequency curve) on the
grid provided below to represent the given data. 3)

Ogive (Cumulative Frequency Curve)

170
160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

Cumulative Frequency

0
0 10 20 30 40 50 60 70 80 90 100 110 120
Time (in hours)
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2.2 Write down the modal class of the data. (1)

2.3 Use the ogive (cumulative frequency curve) to
estimate the number of learners who watched
television more than 80% of the time. 2)

2.4 Estimate the mean time (in hours) that learners
spent watching television during 3 weeks of

the holiday. (4)[10]

> ANALYTICAL GEOMETRY [37]

QUESTION 3

In the diagram below, M, T(-1; 5), N(x; y) and P(7; 3)
are vertices of trapezium MTNP having TN || MP. Q(1; 1)
is the midpoint of MP. PK is a vertical line and SPK = 0.
The equation of NP is y =-2x + 17.

N(x; y)

P(7;3)
K X
M
3.1 Write down the coordinates of K. (1)
3.2 Determine the coordinates of M. 2)
3.3 Determine the gradient of PM. (2)
3.4 Calculate the size of 0. 3)
3.5 Hence, or otherwise, determine the length of PS. (3)
3.6 Determine the coordinates of N. (5)
3.7 If A(a; 5) lies in the Cartesian plane:
3.7.1  Write down the equation of the straight line

representing the possible positions of A. (1)
3.7.2 Hence, or otherwise, calculate the value(s)

of a forwhich TAQ= 45°, (5)[22]



QUESTION 4

In the diagram below, the equation of the circle having centre
M is (x+ 172+ (y+1)>=9. R isapointon chord AB such
that MR bisects AB. ABT is a tangent to the circle having
centre N(3; 2) atpoint T(4; 1).

X
4.1 Write down the coordinates of M. (1)
4.2 Determine the equation of AT in the form
y =mx +cC. (5)

4.3 Ifitis further given that MR = @ units, calculate the
length of AB. Leave your answer in simplest surd form. (4)
4.4 Calculate the length of MN. (2)

4.5 Another circle having centre N touches the circle
having centre M at point K. Determine the equation
of the new circle. Write your answer in the form

x?+y?+Cx+Dy+E=0 (3) [15]

» TRIGONOMETRY [41]
QUESTION 5
51 Given that sin a = '% and 90° < o < 270°.

WITHOUT using a calculator, determine the value
of each of the following in its simplest form:

51.1 sin(-a) 2)
512 cosa 2)
51.3 sin (o - 45°) (3)

5.2 Consider the identity:
8 sin(180° - x) cos (x - 360°) _ -4 tan 2x
sin?x - sin?(90° + x)

5.2.1  Prove the identity. (6)

5.2.2 For which value(s) of x in the interval
0° <x < 180° will the identity be undefined?  (2)
5.3 Determine the general solution of
cos 20 + 4 sin?6-5sin6-4 = 0. (7) [22]
QUESTION 6

In the diagram below, the graphs of f(x) =tan bx and
d(x) = cos(x - 30°) are drawn on the same system of
axes for -180° < x < 180°. The point P(90°; 1) lies on f.
Use the diagram to answer the following questions.

Ay

P(90° 1)

-180° 0} 180°

6.1 Determine the value of b. 1)
6.2 Write down the coordinates of A, a turning point of g. (2)

6.3 Write down the equation of the asymptote(s) of
y = tan b(x + 20°) for x&[-180°; 180°]. (1)

6.4 Determine the range of h if h(x) =2g(x) + 1. (2) [6]

Gr 12 Maths National Exemplar Paper 2

QUESTION 7
7.1 Prove that in any acute-angled AABC, SinA _ S'EB. (5)
7.2 The framework for a construction consists of a cyclic
quadrilateral PQRS in the horizontal plane and a
vertical post TP as shown in the figure.
From Q the angle of elevation of T is y°.
PQ = PS = k units, TP = 3 units and SRQ = 2x°.
T
3
P ' Q
k
S R
7.2.1  Show, giving reasons, that PSQ-=x. 2)
7.2.2 Prove that SQ = 2k cos x. (4)
7.2.3  Hence, prove that SQ = e’t:‘r’]syx ) [13]

Copyright © The Answer Series: Photocopying of this material is illegal



Gr 12 Maths National Exemplar Paper 2
» EUCLIDEAN GEOMETRY AND
MEASUREMENT [51]

©

QUESTION 8
8.1 Complete the following statement:

Give reasons for your statements
in QUESTIONS 8, 9 and 10.

The angle between the tangent and the chord at
the point of contact is equal to . . .

8.2 In the diagram, A, B, C, D and E are points on the
circumference of the circle such that AE || BC.
BE and CD produced meetin F. GBH isa
tangent to the circle at B. B1 =68° and F =20°.

G

H

Determine the size of each of the following:

821 E, 2)
822 B, 1
823 D, ()
824 E, 1)
825 C (2) 9]

Copyright © The Answer Series: Photocopying of this material is illegal

QUESTION 9

In the diagram, M is the centre of the circle and diameter
AB is produced to C. ME is drawn perpendicularto AC
such that CDE is a tangent to the circle at D. ME and
chord AD intersectat F. MB = 2BC.

A M B
3N\ 2 /|1
2
2 X
F
323
)
E

9.1 If I54 = Xx, write down, with reasons, TWO other

angles each equal to x.

9.2 Prove that CM is atangentat M to the circle
passing through M, E and D.

9.3 Prove that FMBD is a cyclic quadrilateral.
9.4 Prove that DC? = 5BC2.
9.5 Prove that ADBC ||| ADFM.

9.6 Hence, determine the value of %

QUESTION 10
10.1 In the diagram, points D A
and E lie on sides AB
and AC respectively of
AABC such that DE || BC. D E
Use Euclidean Geometry
methods to prove the
theorem which states

©)

4)
@)
(©)
4)

(09

that AD _ AE. B
DB EC

Q10

10.2 In the diagram, ADE is a triangle having BC || ED
and AE || GF. ltis also given that AB:BE = 1:3,

AC = 3 units, EF =6 units, FD = 3 units and
CG = x units.

Calculate, giving reasons:

10.2.1 the length of CD @3)

10.2.2 the value of x (4)

10.2.3 the length of BC 5)

10.2.4 the value of 2623 AABC (5) [23]
area AGFD

TOTAL: 150
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GRADE 10 EXEMPLAR PAPER 2 MEMO

1.1 The mean,
n
x.
¥ = ,~§1 ' total number of scores
n """ total number of days
_ 929
19
~ 48,89 <
(Q4) (Q2)
1.2 31; 31; 34; 36; 37; 39; 40; 43; 46; 46; 48;
(Q@s)

52; 56; 60; 62; 63; 65; 66; 74

The median (Q2) = 46 <

1.3 The lower quartile (Q4) = 37 <

The upper quartile (Q3) = 62 <

1.4 Minvalue =31 & Max value =74

] R

31 37 46 62 74
30 40 50 60 70 80

7
Our solutions are set out in such a way as to
promote thorough understanding and logic!

We trust that this package will help you grow
in confidence as you prepare for your
exams. The Answer Series study guides
have been the key to exam success for
many learners. Visit our website to find
appropriate resources for your success!

www.theanswer.co.za

. J
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2.1

2500 =x <4500

The sumof. ..
the products of the frequency
and the mid-value for each interval

2.2 Estimated mean, X
_ 103x3 500 + 19x5 500 + 70x7 500 + 77x9 500...
103+19+70+77 +85+99
The sum of the frequencies
*...+85x 11500 + 99 x 13 500
_ 4035500 n
~ 453 2 fi
X = i=1
~ 8908,39kg « n
2 fi
2.3 The estimated mean < i=1
This value is at the centre of the set, whereas
the modal class is an extreme situation in relation
to the other intervals. <
3.1.1 DE? = (3+3)%2 + (-5-3)?
= 36 + 64
= 100
. DE = 10 units <
3.1.2 Gradient of DE,
-5-3 -8 4
m = =~ =-2 <«
T 3%3 6 3
313 mer = K*¥9 _k*5
-1-3 -4
DEF =90° » meg = +> .. EF1DE
k+5 _ 3
-4 4
x (-4) “k+5=-3
. k=-8<«
M1

31.4 M('3+('1), 3"(‘8)j
2 2
M(—Z; -§) <
y
D(-3; 3)
X
G
E(3: -5)
F(-1: K)
315

DEFG will be a ||™ if M is the midpoint
of EG too.

& Since DEF = 90°,
DEFG will be a rectangle.
... ifone £ ofa ||" is aright £,
then the ||" is a rectangle.

XGT% =-2 and Yo'V +2(_5) = -g
x2) . xg+t3 =-4 S ¥e-5=-5
. XG =-7 yG=0
~ G(-7;0) <

OR: The translation F to G equals that of E to D
. G(-1-6; -8+8)
. G(-7;0) <

OR: The translation D to G equals that of E to F
. G(-3-4; 3-3)
. G(-7;0) <



3.2 CDZ = (x-1)2+ (5+22 = (J53)°
D(x; 5) . (x-1)2+49 = 53
L (x-12 =4
x x-1=4%2
Note: x must oox =3 or -1
be negative. C(1;-2)

But x < 0 in the second quadrant

x=-1 < . only the neg. value of x is valid
411 sinc = AB
AC <
412 cotA = 2B
BC
Note: tanA = E; cot A
AB
4.2  The expression
EER 2 /"
2 ' 53 ¥
= \/E 45°
J2 60° [ 1
N 1 1 1 45° []
2 2
= _1 5 J2 _ The denominator must
242 J2 be rationalised
=2« rxz =2
431 OP=13units ... 5:12:13 A; Pythagoras
P(-5; 12)
13
12 0
o x
()5 R
cosf =2 =.2 ¢ Ccos O =%
13 13 r

43.2 sinO = 12 ®» cosecO = %
2
. cosec?0 +1 =(E) +1 = 169 .y
12 144
_ 169+ 144 _ 313 [= 2§<)
144 144 144
511 5cosx =3
+5) - cosx =% (=0,6)
X ~ 53,1° < cos-f(i) =
5
51.2 tan2x = 1,19
. 2x = 49,958...° Ctan ' 119 =
+2) x ~ 25,0° <
5.1.3 4secx—3=5
+3) .. 4secx =8
+4) . secx = 2
- cosx = 4
2
x = 60° < . cos'lﬂlj =
2
521 JKD = 8° < . alternate £'s; || lines
522 InADK: 2K = cotge . = 1
5 tan 8°
x5) - DK= 2
tan 8°
= 35,5768 ... km

35 576,8 metres

35 577 metres <
. correct to the nearest metre

4

M2

Grade 10 Maths National Exemplar Memo. Paper 2
523 DS = DK - SK

35,58 km — 8 km

= 2758 km <
524 tan JSD = 2
27.58

- JSD ~ 10,3° < ... tan'l( ] =
27,58

correct to 1 dec. place

6.1.1

>

(@]
\-\_’
\\_’

N

| 1
(0°0) 90° 270°

(17&

)
o
-

X
(3?6 0)

| /
/

|
v
x=9

B

an

»

4—\\

0° x = 270°

6.1.2 y=-2tanx <
g(x)=asinx = g(90° = asin 90°
6.21 a=4 < » 4=3

6.2.2 The range of h:

-2<y<6 < . the values of y
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7. A
0,8 m 0,8 B
H
G 3 C
2.1 D
F 3m E
741  AH2 = 0,82+ 1,52 A
= 2,89
“AH ~ 17m < 0.8m
J ol H

OR: Pythag. triple: 8 : 15 : 17

» 08:15 :1,7 <

7.1.2 Surface area of roof A

= 4 x area of AABC

= 4x 1 3)1,7)

2 B
=10,2m? < 2
3m
N4

7.1.3 Surface area of the walls

4 x area of GFEC
4 x (3)2,1)
252 m? <

. The total surface area of the tent
= 10,2 + 25,2
= 354 m2 <

4nr8 = %n(8)3 ~ 2 144,66 mm3 <

7.2.1 Volume = g1tr

Copyright © The Answer: Photocopying of this material is illegal

7.2.2

7.2.3

23 1
= 8:1 <
4 3 ~
New volume _ 37t(2r) _ 2% _ 8
Original volume Lr® 3 1

Volume of silver

= ﬂ11(8 +1)° - in(8)3 _ The volume of silver
3 covering the ball

= 908,967...

~ 908,97 mm3 <

Geometry is easier than you thought!
The Answer Series offers excellent material
(especially Geometry) for Gr 10 - 12.

See our website www.theanswer.co.za

81 0Q=2cm < _ the longer diagonal of a kite
bisects the shorter diagonal
82 POQ = 90° < _ t'he diagonals. of a kite
intersect at right angles
. . the longer diagonal of a
8.3 QPO =20 * kite bisects the (opposite)
. QISS =40° < angles ofa kite
9. Hint:
Use hiliters to mark the various ||™ and A®
A
B /4 E
F The hilited A®
o) 4 (and their sides)
refer to Question 9.3.
C D
M3

9.1

9.2

9.3

In ADBA:

O'is the midpt of BD . . . diagonals of ||" BCDE

bisect each other

diagonals of || AODE

& F is the midpt of AD ...
bisect each other

the line joining the

~ OF ||AB < - midpoints of two sides
ofa Ais || to the 3" side
AE || OD . opp. sides of || AODE
. AE||BO
and OF || AB ... proven above
.. OE || AB
. ABOEisa | __ both pairs of opposite
sides are parallel
OR: In||™ AODE: AE = and ||OD ... %% S’,ffes
of ||
But OD = and ||BO ... Oproved midpt
of BD in 9.1

. AE = and || BO

1 profopp. sides

. ABOEisa||™ «
= and ||

In AS ABO and EOD

1) AB=EO . opposite sides of || ABOE
2) BO=0OD ... provedin 9.1
3) AO=ED . opposite sides of || AODE

. AABO = AEOD <« . SSS
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GRADE 11 EXEMPLAR PAPER 2 MEMO

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

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

» STATISTICS [23]

Calculator instructions to find:
» the mean, and
» standard deviation (for ungrouped data)

Casio fx-82ES You'll see:
X |FREQ
# [MODE] [2 : STAT] [1: 1 - VAR] ... |automatically
2|... |entered
+ Enter each value, followed by [=] 3. |as1

after the last value: [=] [AC] <=
¢ To find the mean: [SHIFT] [STAT][5: VAR] [2: X ] [=]

¢ To find the S.D.:  [SHIFT] [STAT] [5: VAR] [3 : xon] [F] <=m

1.1 The mean, x = 21,47 <

1.2 The standard deviation, ¢ ~ 7,81 <

1.3 X +1c = 29,28
X -1c = 13,66

. the upper limit

. the lower limit

. The number of people vaccinated per day must lie
between 13,66 and 29,28.

The numbers within the range are :

19 29 23 15 21 26
18 23 18 21 18 22 20

This occurs on 13 days. <

1.4 The 19 scores must be arranged from smallest to
biggest.

A stem and leaf diagram: This diagram is a

The stems | The leaves useful tool when
0 5 Q determining quartiles.
1
1 2 3 5/8/8 8 9
Q; Q3
2 0|11 2 3 36|9
3 3 657

Q1 = the 5" score = 18
(Q2, the median = the 10" score = 21)

Q3 = the 15" score = 26

~ ThelQR = Q3-Q1 = 26-18 = 8 <

1.5
the left the box the right
'whisker' ‘whisker'
Min ¢ — *Max
5 18 21 26 37
0 5 10 15 20 25 30 35 40
Q Q2 Q;

1.6 5is an outlier < . see the stem and leaf diagram

All the other scores are close to one another.
They differ by no more than 3, whereas the score 5 is
7 less than the next score (12).

An outlier is a score which does not fit the trend of the data.
As a matter of interest, a formula (not specified in the
curriculum) exists to identify outliers:

If a score lies further away from 'the box' than
1,5 times the IQR, then it is an outlier.

In our example: 1,5timesthe IQR = 1,5x8 = 12
Q1-12=6
Q3 +12=38

. 5is an outlier
. 37 is not an outlier

M4

2.1
CUMULATIVE
CLASS FREQUENCY FREQUENCY
0<m<2 7 7
2<m<4 15 22
4<m<6 26 48
6<m<8 29 77
8<m<10 36 113
10<sm<12 31 144
12<m<14 14 158
14<m<16 2 160
2.2
160 /,_.
150
140 /
130
120
2110
2 /
2 100
o
@ 90
's 80
2 A
s 70 I
=] 1
g 60 / 1
O 50 I
1
40 I
30 :
20 A '
10 :
0 =E :
0123456 78 91011121314 1516

Number of SMS messages

2.3 The median is approximately 8 messages <

Read off the ogive from 80 on the y-axis to find
the (middlemost) value on the x-axis.

Copyright © The Answer Series: Photocopying of this material is illegal
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24 The number of learners who sent less than
11 messages = 130

. The number of learners who sent more than
11 messages = 30

. The fraction of learners who sent more than

11 messages = 30 (=0,1875)
160
- The % is % x 100% = 18,75% <

2.5 There is no significant skewedness

> ANALYTICAL GEOMETRY [29]

3 ry
' D
C(12; 3)
Fany e »
T B@3;0) g
+ +
3.1 PointEis (3”2;0*3), B E/AL k)
2 2 2 2
E[71;11] <
2’2
3.2 chzﬂzgzi( m:M
12-3 9 3 X;-X,
3.3 tan6=% » 0~1843° <
34  map = mpge = % . AD || BC
0-6
& m =
AB 3.1
Map X MaAR =
- AD LAB <

Copyright © The Answer: Photocopying of this material is illegal

3.5

We need the gradient of the line.
. We need the £ of inclination.

Draw a horizontal
line (]| x-axis) through
point A.

The £ of inclination
of the line is 6 + 45°,

i.e. 63,43°
. The gradient of the line AD || BC
is tan 63,43° ~ 2 . They have equal

/% of inclination.

The equation: y-y1 = m(x-xq)°
Substitute pt. A(1;6): y-6 = 2(x-1)
Ty =2x+4 <
or = mx+c

= (@)1 +c
=c

. Egn.: y=2x+4 <

» o
[

OR: Extend the line to cut the x-axis (at E)

450 ®
A(1; 6)
C(12; 3)
0 s
E T B3 0) *
ABC = 90° ... co-int. L*;AD || BC
.. ABX = 90°+ 18,43°
= 108,43°
. EAB = 45° ... /%onastraight line
. o= 108,43°-45° . ext. £ of AAEB
= 63,43°

mea = tan 63,43° ~ 2, etc.

41 me=mos=6 QP||OSmHm
& Substitute point P(-3; 17):
y-17 = 6(x+3) OR: 17 = (6)(-3)+¢
Ty =6x+35 < ~ 3 =¢
Egn.: y=6x+35 <«
42 AtQ: y=6x+35 and y=-x
. 6x+35 = -x
. 7x = -35
sox = -5
& . y=5
- Q(-5;5) <

43 OQ? = 52+5% ... Thm. of Pythag.

= 50 Q y
- 0Q = 50 5
= 542 units < n X
-5

V50 =25x2 = 25{2 =542

44 tanQOX = -1 ... mpyy=-1
-~ QOX = 135°
tan SOX = 6  mpg=6
. SOX = 80,54°

" a = 135°-80,54°
= 54,46° <

0Q2 + 082 -20Q.0S cos o
= 50 + 148 - 2/50 148 .cos 54,46°
= 97,994...

© QS = 9,90 units <

4.5 In AQOS: QS?
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» TRIGONOMETRY [52] OR: The identity to be proved is equivalent to: 5.4 8 cos’x-2cosx-1 =10
5 5 8 - _ 4 ,_ 4 5 (2cosx-1)4cosx+1) = 0
511 cosa = X=22=.2 « sinfA  1+cosA 1-cosA ) )
r 13 13 — ) ) . COSX=— Or COSX=-—
this is an identity 2 4
51.2 tan(180°- o) = -tan a .| .t truefor ALL RHs = 4(1-CoSA) * 4(1+cosA)
values of a. (1+cos A)1 - cos A) cosx =1
b=12 ... 5:12:13 A, Pythag. _ 4-4cosA+4+4cosA 2 yo/<l
2
. tano = 12 , 1-cos®A ® x = 60°+n(360°) < x
- P(-5: b) =_8_
-9, 202 A
© tan(180°-a) = -(ﬁ N3 s or x = 360°- 60° + n(360°) y
-5 bi u = LHS x
12 | N = 300° + n(360°), neZ <
"5 -5 This identity is true. v
*. The original identity is true.
521 Expression = sir 0 .cos. eé(-tan 0) OR: y 1
- sin i ity i i i i =
i ‘ 5.3.2 The identity is undefined if any denominator = 0 x = £60° + n(360°), n€Z < X
= +cos® x MO ine= SINE - for: sihA=0 or cosA=-1 or cosA=1 v
cos 0 cos 0
= sinf <« .
Refer to your well-known basic S : :
. . Which is the simpler option?
. i sine and cosine graphs.
5.2.2 Theequation: sin® = 0,5 ... 0°<60<360°
0 = 30° < N
y=sinA y =cos A &cosx--z(-—0,25)
or 6 = 180°-30° y
= 150° < »  x = 180°-7552° + n(360°) . \%i
N = 104,48° + n(360°) < x
531 LHs = — 8 4 0° 180%\ /360°
1-cos?A 1+cosA y
- 8 ) 4 or x = 180° + 75,52° + n(360°) .
(1+cosA)(1-cosA) 1+cosA ) . . . . . »@\
. The identity is undefined for: = 255,52° +n(360°),ncZ < m
_ _8-4(1-cosA) o ’ o
(1+ cos A)(1 - cos A) A =0°;180° or 360° <
8-4+4cosA .
(1 + cos A)(1 - cos A) OR:
- 4+4cosA x = £(180° - 75,52°) + n(360°)

(1 + cos A)(1-cos A)
4(1 +eosA)
(1. +eosA)(1-cos A)

x = +104,48° + n(360°), ncZ <

- 4 These 2 options are equivalent
1-cos A - they yield the same /5.
= RHS

M6 Copyright © The Answer Series: Photocopying of this material is illegal
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6.1 =-45° <«
... fisy = cos x moved 45° to the right. Substitute
to check: e.g.y = cos(45°=45°) = cos 0° = 1
q=-1 <
... gisy=sinxinverted. Note: y =-sin 90°=-1
6.2 xg = 180°-22,5° = 157,5°
& yg = -0,38
. B(157,5°; -0,38) <
6.3 f(x)-gx) <0
»  f(x) < glx)
(i.e. the values of x for which f is below g)
-180° £ x < -22,5° or 157,5° < x < 180° <
6.4.1 h(x) = cos(x - 45° + 30°)
. h(x) = cos(x-15°) <«
6.4.2 f has a minimum at x = -135°
- 30° left
. = 0
. h has a minimum at x =-165° < ... of -135°
7.1 Construction:
Draw BD L AC
Proof:
InABAD: % = sinA & InaBCD: ! = sinC
~ h =csinA h = asinC
~ csinA = asinC
sac . sinA _ sinC <
a c

Copyright © The Answer: Photocopying of this material is illegal

7.21

722

7.3.1

7.3.2

sinR _ sin 132° The sine rule says :
27,2 73,2 .
27 2 sin 132° The sine of an £
~ sinR = % divided by the side
~ ' opposite it, equals the
= 0,276... sine of either of the two
. R = 16,03° < Z° divided by the side

opposite it.
(OR, in inverted form.)

The areaofa A = % the product of 2 sides

x the sine of the included /.

Q = 180°- (132° + 16,03°) Area= trpsinQ;
= 31,97° 2 R
So, we need Q.
. Area of APQR = %(27,2)(73,2) sin 31,97°
= 527,10 cm? <
In APSQ: PSQ = 180°-(a+b)
. sin PSQ = sin[180° - (a + b)] 9
= sin(a + b)
S
h
RH e
SQ _ h
sina  sin PSQ
= .hsﬂ <« ... O
sin(a +b)
InASRQ: SQR = 90°-b
. sin SQR = sin(90° - b)
= cosb
& RS - sinsar
SQ
x SQ) ~ RS = SQcosb ... 0
Substitute @ in®: . RS = m.cosb
sin(a + b)

RS = h si.na.cos b
sin(a+b)

» MEASUREMENT [6]

8. Volume of metal B (the cone) r=3cm
_ 1 _ 2
gTEI‘ .h 11 em
=1ra52.8 9
3 9 h =%
_ 2 '
= =n
3
Volume of the hemisphere = % (%nrsj
=2 3
3
= 18x
. Volume of metal A = 18x - %n = 17%n
. The ratio:
Volume of metal A : Volume of metal B
= 17111 : grc
3 3
x 3) = B2n: 2=n
+2m) = 26 : 1 <

» EUCLIDEAN GEOMETRY [40]

9.1 ... bisects the chord <
1 radii
921  OE = OD = 7(20) = 10em  _ édiameter
~ 0C=8cm <« ... CE=2cm
9.2.2 In AOPC:
PC2 = OP2-0C? ... Pythagoras
= 10%-82 P
- N
" PC = 6cm 0‘
Q
D
~ PQ=12cm < ... OC L chord PQ bisects PQ

M7



10.1

10.2

10.2.1

10.2.2

10.2.3

Construction: Join DO and
produce itto C
Proof:
Let D, = x
then A = x
L0, = 2x
. ext. £ of ADAO
Similarly, 6, = 2y
s AOB = 2x +2y
= 2(x+y)
= 2 ADB <
B
C

Z at centre =

(a) KMA = 2(38°) . :
2 X £ at circumference

= 76° <
(b) T, =38° < . ext. £ of cyclic quad. BKTA

_same segment, arc KA subtends
or, ext. £ of cyclic quad. CKTA

38° ... base /° of isos. A, NA = NC

(c) € =38 < ..

(d) NAC

. K, = 38° < . ext. Z of c.q. CKTA
In ANKT: K, = T, ... both=38%in10.2.1
. NK = NT < . equal base /*
KMA = 2(38°) . see 10.2.1(a)
& N =180°-2(38%) ... sumof L® of ANKT
(see 10.2.2)

. KMA +N =180°
. AMKN is a cyclic quadrilateral <
. opposite £ * supplementary

11.1

11.2.1

11.2.2

11.2.3

. equal to the angle subtended by the chord
in the alternate segment. <

. given

©Cy =X . tangent EA; chord AD

®
N
I

=x ... tangent AC; chord CD

alternate G,

Z
1]

- BCG || AE <

F, = C, . ext. £ of cyclic quad. CGFD

= E (=y) . alternate /° ; BCG || AE
. AE is a tangent to OFED <«

. converse of tan-chord theorem

C, = CAE . alternate £° ; BCG || AE
= B . tangent EA ; chord AC
~ AB = AC < . equal base £° in AABC

M8
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GRADE 12 EXEMPLAR PAPER 2 MEMO

» STATISTICS [21]

1.1 The more the number of days of training, the less
the time taken to run the event <

OR: As the number of days of training increased, so
the time taken to run the event decreased. <

OR: The fewer the days of training, the longer
the time taken to run the event. <
1.2 (60; 18,1) <
1.3 Equation of the regression line: y = A+ Bx
where A =17,8193... & B =-0,0706... (Calculator)
. The equation: y = 17,82 -0,07x <
1.4 Time taken = 17,82 - 0,07(45) = 14,67 seconds <
15 The correlation coefficient, r ~ -0,74 <

1.6 The relationship between variables is moderately

strong. <
2.1 Ogive (Cumulative Frequency Curve)
170 —=]
165 ¢ — -4 —=|-—F+ - -=f--+ -4 - ==
160
/ T
150 ,/ :
140 / :
130 1
1

120 /
110 /

Cumulative Frequency
©
o
SN

S

©

0 10 20 30 40 50 60 70 80 90
Time (in hours)

Copyright © The Answer: Photocopying of this material is illegal

100 110 120

the steepest curve over this interval
indicates the biggest number
of learners

22 40 <t<60 <

23 80% of the time = 80% of 120 h = 96 h

The number of learners who spent <96 h is 165 see

©c graph
*. The number of learners who spent > 96 his 172-165 =7 <

1 Time(hours) G e et
0<t<20 25 25
20 <t <40 69 44
40 <t <60 129 60
60 < t < 80 157 28
80 < t < 100 166 9
100 < t < 120 172 6

The mean time

_ 25x10 +44x30 +60x50 +28x70 + 9x90 + 6x110
172

~ 46,51 hours <

8 000
172

(or, by calculator)

» ANALYTICAL GEOMETRY [37]

31 K(7;0) < &
Ly
32  M(-5;-1) < ... Q midpoint of MP
3-1_2 _1
) =Y ' = £ = 1 (
33 mem = o =573
34  tan PSK = wpy = % » PSK =18,43°
.8 = T1,57° < . /% of APSK
35 In APSK: cos@ = PK
PS
. cos71,57° = >
PS
3
~PS= —2 =k
cos 71,57° » b a
~ 9,49 units <
OR: sin1843° = > | etc.
PS
M9

3.6 N(x;y) ontheline y = -2x + 17
®» PointNis (x;-2x +17)

mnT = Mpy ... NT || PM in trapezium
-2x+17-5 _ 1
X-(-1) 3
2x+12 _ 1
X +1 3
L -6x+36 = x+1
. -7x = -35
Lx=5 & y=-206)+17=7
. N(5;7) <

OR: Find the equation of TN:

1

Substitute m = 3 and (-1;5) in

y-y1t = m(x-x1) OR y=mx+c
—_ 1 1

Equat =_—x+5_-.

quation is y 3" 3

N is the point of intersection of TN and NP
-. Solve the equations.

3.7.1  The equation:

y=5 <
3.7.2 The gradient
of AQ = tan 45°

or tan 135°

. =1 or -1
a-1
4= 49
a-1
a-1= %4 ~a=5 or -3 <

41 M(-1;-1) <

4.2 NT L AT . tangent L radius

» mAT=1

Substitute m=1 and T(4; 1) in

y-y1 = m(x-x1) or y=mx+c
Cy-1 = 1(x-4) ~ 1= (1)) +c, etc.
Tty =x-3 <



4.3 MR L AB MR is the line from the centre to the
midpoint of chord AB
. In AMRA: AR? = MA?2-MR? ... Theorem of Pythagoras
2
=9- [@] .r?=9
2
=0- m ?
4
S
2
e [ =
2
. — 13 —
. AB =2 > ... AB = 24R
= J26units < ... /4 /g = /4x1—23
4.4 MN2 = (-1-3)2 + (-1-2)?> = 25
. MN = 5units <
45 MN = 5 units . in44
& MK = 3units . radius of ©M
~ KN = 2 units

". Equation of 'new' ®N:
(x-37 + (y-27 = 22
X2-6x+9+y?-4y+4 = 4

w x2+y2.6x-4y+9 =0 <

» TRIGONOMETRY [41]

5.1 sina=-% = & 9 <a<270° %
. o is in the 3™ Quadrant
y 511 sin(-a) = -sina = -(— ﬂ)
Pyth 5
_ 4
X "5 <
-4
_-3 _ .3
(-4;-3 512 coso = 5 - 3 <
5.1.3 sin(a -45°) = sin a cos 45° - cos a sin 45°

sl sl

5.2.1

522

5.3

8 sin x.cos x

sin®x - cos? x

LHS =

_ _4.2sinxcosx

- (coszx - sin 2x)

_ 4.2sinx
-Cos 2x

-4 tan 2x

RHS <

It will be undefined if cos 2x = 0
. when 2x = 90° + n(180°)

X = 45°+n(90°)
ox =45 OR 135° <«

(1-2sin?0) +4sin?0-5sin0-4
. 2sin?0-5sin6-3
- (2sin6+1)sin0-3)

.sin6=-% .sin @ # 3

[«>]
n

210° + n(360°)

or 6 = 330°+n(360°),nEZ <

OR: When tan 2x
is undefined.

Same solution.

0
0

 sin @ can only have
values between -1 and 1

6.1

6.2

6.3

6.4

o
n
N[=

A(30; 1)

-180°

. The required asymptote is
x =160° <

The asymptotes of f: x =

( Note that x = -200° falls outsi

IN

-1
x2) o -2
+1 o o-1s

IA

g(x)
2g(x)
2g(x) +1
. Therangeof h: -1 <y

IA

IN
N @ON =

IA

M10

< ... tm é(w) = tan45°=1

. seept. P

. cos(30°-30°9 = cos 0° =1

and x = 180°

The asymptotes mov
20° to the left.

de the domain]

... Therange of g

3 <
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71 Construction: A

Draw the altitude h or CD from €

(the angle not involved in b
the formula) b
Proof:
B (¢}
In AADC: E = sinA a
. h=bsinA ... @
& In ABDC: D = sinB
. h=asinB ... ®
From @ & ®: bsinA = asinB ... bothequal h
+ab) sinA _ sinB <
a b
721 SPQ = 180°-2x . opposite £ of c.q.
. PSQ + PQS = 2x . sumof £%in A
.~ PSQ = PQS = x < . £® opposite equal sides
722 InaAsPQ: — 9 - _h
sin(180° - 2x) sinx
. 8Q = ks‘ian ~sin(180° - 2x)
sin x = sin2x
_ k.2 sirrX cos x
OR: Could use STX
cosine rule = 2kcosx < ... @
N i =
723 In ATPQ: Pq tany
k 1
oo = ... k=P
3 tany 0
x3) k=3 ...®
tany
O in O: sQ=2.-3 .cosx
tany
_ 6cos x
tan x
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8.1 ... the angle subtended by the chord in the alternate
segment.
821 E; =B, . tan-chord theorem
= 68° «
822 Bj=E, alt. £°; AE || BC
= 68° «
823 D, =B, . ext. £ of cyclic quad.
= 68° <
824 E,=D,+20° Cext. £ of A
= 88° «
825 € = 180°-E, . opp. £* of cyclic quad.
= 92° <
91 A=x . tan-chord theorem
D, = x . £% opp. equal sides
9.2
M»] =
SNy =
& MDE = 90° . radius MD 1 tangent CDE
~E =2x ...sumof £ of AMED
- M»] = E
. CMis a tangent at M to OMED <
93 ADB =90° ... Z insemi-®
&My =90° ... MELAC

- My = ADB

. FMBD is a cyclic quad. <

Copyright © The Answer: Photocopying of this material is illegal

. ext. £ =int. opp. L

94 Let BC =a; then MB=2a
. MD = 2a . radii
In AMDC: MDC =90° . radius 1 tangent
- DC? = MC? - MD?
= (3a) - (2a)?
= 9a?-4a®
= 532
= 5BC2 «
9.5 In A®DBC and DFM
(1) By =F . ext. £ of c.q. FMBD = int. opp. £
(2) If)4=|f)2 ... both=x
- ADBC ||| ADFM < L2 L
9.6 . DM-_ DC . proportional sides
FM BC
- Y58BC . see 9.4
BC
= \E <«
10.1  Construction: A
Join DC and EB
and heights h and h' f
DAL e
Proof: \
area of AADE _ 2AD-A
area of ADBE 7 ¥
2DB. h B c
= % . equal heights
1 /
~AE. H
& reaof MMDE _ 2 = AE . equal heights
area of AEDC %EC. 4 EC
same base DE &

But, area of ADBE = area of AEDC ... betw. same || lines,

area of AADE _ area of AADE i.e. same height
" area of ADBE  area of AEDC
. AD _ AE
DB EC
10.2.1 Let AB=p; then BE=3p
InAAED: SR =3P prop. ihm;

3 p BCI||ED A

x3) .. CD = 9units <

1022 CG=x; so GD=9-x
In ADAE: 2-X =3 ... prop. thm. ; AE || GF
+3 6
. 54-6x =3x+9
. -9x = -45
wx =5«
10.2.3 In A® ABC and AED

10.2.4

(1) A is common

(2) ABC = E . corr. Z*; BC || ED
" AABC|||AAED ... £/ /

. & = ﬁ 1

- Ep " A - Prop sides

.BC _p

9 4p
x9) . BC = %units <

area of AABC _

1AC.BCsin ACB

area of AGFD %DG. DF sin D
—;—.3 %.sinlf)
== - . corr. L°; BC || ED
—2—.4 3 .sinD
9
= _4
4
= i <«
16
1 A ain A
area of AABC _ 2 P-B.sinA =1
area of AAED ,;,.4!9. 17 sinA 16
-. area of AABC = %area of AAED ... @
1 A it
area of AGFD _ p-A-2.-5D _1
area of AAED 1. 12 g sinD 9
-, area of AGFD = %area of AAED ... D
1 A
0. area of AABC _ 76 272 of AAED
" area of AGFD % area-of AAED
= i <«
16






