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TOPIC REVISION ANALYTICAL
PREP 2020_FREE STATE

QUESTION 3

In the diagram below shows, quadrilateral ABCD with AD // BC. The coordinates of the
vertices are A(1; 7); B(p; q); C(—2; —8) and D(—4; —3). BC intersects the x-axis at F.
DCB = a.

. y
Al:T7)
E
Bp:q)
0 X
F
D(4:-3)
C(-2:-8)
3.1  Calculate the gradient of AD. (2)
3.2 Determine the equation of BC in the form y = mx + c. (3)
3.3  Determine the coordinates of point F. (2)

34  AB'CD is a parallelogram with B’ on BC. Determine the coordinates of B', using

a transformation (x; y) — (x + a; y + b) that sends A to B'. (2)

3.5  Show that @ = 48,37". (4)
3.6  Calculate the area of ADCF. (6)
(19]
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QUESTION 4
Circle C, and C; in the figure below have the same centre M. P and A are points on C,.
PM intersects C, at D. The tangent BD to C, intersects C, at B and E. The equation of

circle Cy is given by x? + 2x + y* + 6y + 2 = 0 and the equation of line PM is
y=x-—2.

\ C2 y /
Ci /
E M
P
B
N
4.1 Calculate the coordinates of centre M. (3)
4.2 Determine the radius of circle C,. (1)

43 Determine the coordinates of D, the point where line PM and circle C,

intersects. (5)
44  Give areason why MD B = 90°. (1)
4.5  Ifis given that DB = 4vZ, determine MB, the radius of circle C,. (4)
4.6 Write down the equation of C; in the form (x — a)* + (y — b)* = r2. (1)

4.7 Is the point F(2v/5 ; 0) inside circle C,? Support your answer with

calculations. (4)
4.8 Determine the gradient of the tangent to circle C;, at point P. (2)
[21]
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PREP 2020_NORTH WEST

QUESTION 3

In the diagram below, A(-20 ; 64), B and C are the vertices of A ABC. with C a point on
the x-axis. D(=12 ; p) and E(9 ; 26) are the midpoints of AC and BC. KC = 16 units.

e J,'

AA(=20 ; 64)

B

DER N |
\ E@©: 26)
X

K C
3.1 The gradient of AK is undefined. Write down the equation of the line AK.
3:2 Calculate the x-intercept of the line AC.
33 Calculate the length of AC.
34 Show that p = 32.
3.5 Determine the equation of the line AB.
3.6  Calculate the size of KAB
3.7 If KAC = 38,67°, determine the area of A ABC.
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QUESTION 4

In the diagram below, the equation of the circle with centre F is x* + y* — 6x + 4y = 87.

The equation of the circle with centre M is (x — 14)* + (y — h)* = 25.

The point K(9 ; —10) lies on the circle with centre F. JN and KL are tangents to the circle
F at the points J and K. The two circles touch externally.

4.1

4.2

43

4.4
4.5

4.6

Write down the length of the radius of the circle with centre M.
Determine the coordinates of F.
Write down the length of the radius of the circle with centre F.

Show, with calculations, that 4 = J104 - 2.

Show that the equation of the tangent IN is y = %x k ? ,ifJ(-3 ; 6) is given.

A line NL, passes through the centre M, such that NL || JK. The circle with centre
M, is translated alongside the line NL and between the two tangents of circle F, for
the interval x e [p:gq]. Give the minimum value of p, such that the circle M will

not intersect the tangents to the circle with centre F, when translated alongside NL.
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PREP 2020_E. CAPE

QUESTION 3

In the diagram. P, ) (0 ; —2) and R (6 ;: —4) are the vertices of triangle PQR. The equation
of PQ is 3x — y — 2 = 0. The equation of PR is y = —x + 2. RS is the perpendicular from
R to the y-axis. QPR = 6.

4
P
/N
a M N .
5 0 X
Q(0:-2)
S+ R(6:—4)
L J
3.1 Calculate the gradient of QR. (2)
3.2 Prove that PQR = 90", (2)
3.3 Calculate the coordinates of P. (3)
34 Calculate the length of QR. Leave your answer in surd form. (2)
3.5 Determine the equation of the circle through (), P and R. Give the answer in the
form: (x —a)* + (v — b)* =12, (5)
3.6 Calculate the size of angle 8. (5)
3.7 Calculate the area of APQR. (3)
[22]
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QUESTION 4

In the diagram below, C is the centre of the circle defined by x* — 6x + y* —4y + 9 = 0.
T (=1 ; v) is a point outside the circle. Two tangents are drawn to the circle from T. STB 1s
tangent to the circle at B and has equation y =-2x+ k. TA is tangent to the circle at A and

is parallel to the x-axis. BV is a diameter of the circle.

&
S
A

T(—1;»)

'

4.1 Determine the coordinates of C.

4.2 Determine the equation of BV.

4.3 Determine the equation of line TA.

44 Calculate the length of TB. Give reason(s).
4.5 Determine the value of £.

4.6 Calculate the size of ACB. Give reason(s).
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QUESTION 3

In the diagram the straight line SP is drawn with S and P as x- and y-intercepts
respectively. The equation of SP is x +ay—a =0,a> 0. It is also given that

a,
OS = 30P. The straight line TR L PS and TR cuts the y-axis at T(O:—5§)

L
P
K
« S .
“ > X
0
T (0:—52
(0;-5 3)
A 4
3.1 Calculate the coordinates of P. (3)
3.2 Calculate the value of a. (3)
3.3 Determine the equation of RT in the form y =mx+c. (3)
3.4  Calculate the coordinates of R. (4)
3.5  Calculate the area of APRT. (3)
3.6 Calculate, giving reasons, the radius of a circle passing through the points
PRandT. (2)
[18]
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QUESTION 4

In the diagram the circle x* —6x+ y* —4y =12 (with centre C ) cuts he y-axis at A.

BA is a tangent to the circle. B lies on the x-axis. BAY =« .

)V
KA
C
<« > X
/B 0
A J
4.1 Determine:

4.1.1 The coordinates of C, and the length of the radius. (4)
4.1.2 The equation of the line BA. (8)
4.1.3 The size of a. (4)

4.2  Ifanother circle x* +2x+ y* —4y =44 (with centre D) is drawn , determine,

with calculations, whether circle C and D will touch. will not touch at all, or
will intersect each other. (6)

[22]
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PREP 2020_MPUMALANGA

QUESTION 3

In the diagram, A(Jﬁ ;2) is a point on the circle with centre O(0; 0). The circle cuts the
x-axis and y-axis at P and T respectively. Straight line RO passes through the centre of the
circle and intersects the circle at R. RO | TP. The equation of the circle is X~ + y* =16

4
T
B
A{Jl_z ;2)
il P . o
w
3.1 Write down the coordinates of P and T.
32 Hence, write down the equation of the tangent to the circle at T.
3.3 Determine:
331  The gradient of RO.
332 The equation of RO.
333 The areaof ATOP,
3.34  The equation of the line that is perpendicular to OA and passes

through A. Give the answer in simplest surd form.
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QUESTION 4

4.1 In the diagram below, P and Q are the centres of circles (x—7)7 +(y + 2)* =49

and x* + y* +10x—6y =30 respectively, PQ culs circle with centre P at A. The

two circles intersect at C and D.

&t
C
Q
\ £
- b X
P
o
L 2
4.1.1 Determine the radius of the circle having centre Q. {3
4.1.2 Calculate the length of PQ. (4)
4.1.3 Show that the equation of PQ is 5x+12y =11 (3
4.1.4 Determine the coordinates of A. (5)
4.1.5 Determine the equation of chord CD. (3)
4.1.6 Prove that CD L PQ. {3)
4.2 OA is a tangent to the parabola f(x)=4x—x" at the origin. Calculate the

size of AOB rounded off to the nearest degree, if the line OB has the

cquation, gix)= é x.

10
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oG

0 (6)
[27]

W

PREP 2020 GAUTENG
QUESTION 3

In the diagram below, points A(5:0), B(7;6) and P(x ; y) form a triangle.
BP = AP and E is the midpoint of AB.

A y
B(7:6)
) 0 AG:0) B
v
P(x;v)
3.1 Determine the coordinates of E.
3.2 Determine the equation of line BA.

33 Line BA is parallel to the straight line with equation »x — 3y + 5= 0.

Calculate the value of r.
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34 If the area of AAOP = 10 units® and v < 0, calculate the coordinates of P. (7)
[15]

QUESTION 4

The diagram below shows a circle with centre B(a : 5). BP is parallel to the y-axis with P on the
x-axis. AS is a tangent to circle B at A(-2: 4) and intersects the x-axis at S and the y-axis at R.

AE is a tangent to the smaller circle with centre D and touches the circle at E. ORS = 45°,

F 3

v‘/ 7 > X

4.1 Determine the equation of tangent AS. (4)
4.2 If OP = 4 units, determine the values of @ and b, the centre of the larger circle. 4)
4.3 Determine the equation of the circle with centre B. (3)
44 The equation of the smaller circle with centre D is " — 2x + 3" — 2y = 0.
Write this equation in the form (x — a)® + (y —b)" =r". (3)
4.5 Write down the coordinates of D, the centre of the smaller circle. (1)
4.6 Calculate the length of AE, the tangent to circle D at E. (6)
[21]
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QUESTION 4

The diagram below shows a circle with centre B(a : b). BP is parallel to the y-axis with P on the
x-axis. AS is a tangent to circle B at A(-2: 4) and intersects the x-axis at S and the y-axis at R.

AE is a tangent to the smaller circle with centre D and touches the circle at E. ORS = 45°.

AV
A(-2:4)
Bia:b
45
D
L J

4.1 Determine the equation of tangent AS. (4)
4.2 If OP = 4 units, determine the values of @ and b, the centre of the larger circle. (4)
4.3 Determine the equation of the circle with centre B. (3)
4.4 The equation of the smaller circle with centre D is x*— 2x + 3" — 2y = 0.
Write this equation in the form (x —a)” + (y —b) =r". (3)
4.5 Write down the coordinates of D, the centre of the smaller circle. (1)
4.0 Calculate the length of AE, the tangent to circle D at E. (6)
[21]
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PREP 2020 KZN

QUESTION 3

In the diagram KLMN is a quadrilateral with K(4: 10), L(1: 1), M(4: 0) and N(8: 2).

3.1

33

y K(4; 10)

N(8: 2)
Lgt; 1)

o M(4; 0)

Determine the:

3.1.1 gradient of LM and MN
3.1.2 length of KM.

3.1.3 valucof @

3.1.4 midpoint of LN

Show that KL L LM

Prove that KLMN is a cyclic quadrilateral.
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QUESTION 4

In the sketch below, AB is a diameter with coordinates A(3: 2) and B(-5; 4) of circle ABC.
M is the centre of the circle. BC produced meets AT in T. N(2; -2) is a point on the line TA.
C is the y — intercept of the circle.

4.1

43

4.4

4.5

Y
B(-5; 4)
M
A(3; 2)
C
N(2; -2)
T(a; b)
Determine the co-ordinates of M the centre of the circle (2)
Write down the equation of the circle in the form (x—p)” + (v—¢) = (3)
Prove that TA is a tangent to the circle at A. (5)
Determine the equations of the lines
44.1 TAand (4)
442 BT (6)
If the coordinates of T are (a. b), calculate the values of a and b. (3)
[23]
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