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2 TECHNICAL MATHEMATICS P2 (EC/JUNE 2021)

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of TEN questions.

2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

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

4. Answers only will NOT necessarily be awarded full marks.

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

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

7. Diagrams are NOT necessarily drawn to scale.
8.  Aninformation sheet with formulae is included at the end of the question paper.

9.  Number the answers correctly according to the numbering system used in this
question paper.

10.  Write neatly and legibly.

Copyright reserved Please turn over



(EC/JUNE 2021) TECHNICAL MATHEMATICS P2 3

QUESTION 1

The picture below shows the inter passes amongst four soccer players in a premier league
match.

MANQUILLO

EPLINDEX.COM/TACTICSBOARD/

The diagram below, NOT drawn to scale, models the above situation in a Cartesian plane.
The diagram below is a parallelogram with vertices A(-2 ; 2) ; B(-4 ;-1) ; C(2 ; 0) and
D(4 ; 3); a is the angle which AB forms with the x-axis.

by

D(4;3)

Z//"'""’PC(Z; 0) x -

B(—4;-1)

Determine:
1.1 The length of CD (Leave your answer in simplified surd form.) (2
1.2 The equation of straight line CD in the formy =mx + ¢ 4)
1.3 The gradient of AB 1)
1.4 The size of « (rounded off to TWO decimal places) (@)
1.5 The coordinates of M, the point of intersection of the diagonals of ABCD 2
1.6 The equation of the straight line that is perpendicular to CD and goes through the

point M. (3)

[14]
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QUESTION 2

2.1  The photo below is the aerial view of a certain town. On a certain day, the
community held a big function in the town hall. The noise made could be heard in a

radius of 2/2 km from the hall, centre O.

2.1.1 Calculate the equation of the circle from which the noise could be heard. 2

2.1.2 If acar travels along the road PQ with the equation, x+ Yy =4, determine

the coordinates of point Q, where the passengers will be able to hear the
noise from. ®)

2.1.3 After passing point Q, will the passengers be able to hear the noise?
Justify your answer. (2

2.2  The diagram below gives a schematic presentation of a cycling track.
2 2

The shape of the track is given by the ellipse equation X Y 4
3600 64

The ellipse intersects the y-axis at B and D.
N(e;—4,8) is a point on the ellipse.

Y

_—
!

N(e; -4,8) €T

B
—

2.2.1 Write down the co-ordinates of B. (2)
2.2.2 Determine the value of e. 3)
[14]

Copyright reserved Please turn over



(EC/JUNE 2021) TECHNICAL MATHEMATICS P2 5

QUESTION 3

3.1 Given: tan,B:é; where 90° < < 270° .

Calculate the following with the aid of a sketch and without the use of a calculator:

3.1.1 sing 3)
312 cot(360°- B)+1 @)
32 If 9= 72°and o = 96°, determine the following, rounded off to TWO decimal
digits:
321 sin(6+a) 2)
3.2.2 seCa+sin5—”
6 3)
3.3 If sin24°=m, determine C0S156°in terms of m. (3)
[13]
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QUESTION 4
4.1 Complete the following identity: cosec?(10x) — cot?(10x) = ...
4.2  Simplify the following to a single trigonometric ratio:

tan (180°—x)sin (180° + x ) cos X

sec” x
4.3 Prove the following identity using fundamental identities and without using a sketch:
cot® xsin® X + sinx =1
COSEC X

4.4  Solve for x € [0°; 360°], rounded off to ONE decimal digit:

Copyright reserved

441 sec2x=2

442 2tan(x-30°)=-3

(4)

(5)
[20]
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QUESTION 5

The diagram shows the graph of f(x)=cos2x for x €[0°,360°].

Ay
1.9
1
0.5
0 45 90° 5° 180° 22 270° 360?
-0.5 L
. f
=1.4
51 Draw, on the same set of axes in the SPECIAL ANSWER BOOK, the graph of
g(x) =sin(x—45°) for x €[0°360°].
Clearly indicate ALL the turning points, starting and end points and intercepts with the
axes.
5.2 Use the graphs to determine the following:
5.2.1  The amplitude of g
5.2.2  The period of f
523  Therange of g
524 f(135°)-g(135°)
5.2.5  The values of x for which f(x) = 1 for x €[0°;,360°]
5.2.6  The values of x for which f(x) < 0 for x €[180°;,360°]
5.2.7  The values of x for which f(x)g(x)>0 for x €[0°;360°]
5.2.8 For which value(s) of x is f’(x) >0 for x €[0°,180°]
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QUESTION 6

6.1  Complete the following statement:

In any APQR, $NP _SINQ
p @
6.2  In the diagram below, AABC is drawn with D on AB. Further, BAC = 80°,
BC =11 units, BD = 6 units and AD = 4 units.
A
C
B 11
6.2.1 Calculate, rounded off to the nearest degree, the size of ABC. (4)
6.2.2 Hence or otherwise, determine the length of DC. 4)
6.2.3 Determine the area of ADBC. 3)
6.2.4 Determine the length of AC. 3)
[15]
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QUESTION 7
7.1 Complete the following theorem:
A line drawn from the centre of a circle perpendicular to a chord ... 1)

7.2 Given a circle with centre O with OR L PT, radius OB = 8 cm and PR =2 cm.

L
P 2cm N T
[
o]
gcm
B
7.2.1  Determine, stating a reason, the length of PT. (3)
7.2.2  Calculate the length of LR. (4)

[8]
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QUESTION 8
8.1  Complete the following theorem:

Two tangents drawn to a circle from the ... outside the circle are equal in length. Q)
8.2  Inthe diagram below CD and DE are tangents at C and E respectively to the circle.

C, F and E lie on the circumference of the circle.
DG is parallel to FE with G on FC.

CDE =46°and CGD =x

8.2.1  Determine, stating reasons, the value of x. (6)

8.2.2  Hence or otherwise show that C, G and D lie on the circumference of a
circle. 2

8.2.3 If CGED is a cyclic quadrilateral, determine, stating reasons, the size of
GEF. (3)

8.2.4  Calculate the size of FGE by providing at least two methods of calculating
the angle. 3)
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8.3 In the diagram below, BE is the diameter of the circle ABCE with centre O.
GF is a tangent to the circle at point C.

EBC =25°and ABE =48°.

G

Determine, giving reasons, the size of the following angles:

8.3.1 BAE (2)
832 AOQOE (2)
8.3.3 CEF (2)
8.3.4 ECF (2)
835 ACE 2)
836 ACG (3)

[28]
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QUESTION 9
9.1  Complete the following theorem:

A line drawn parallel to one side of a triangle divides the other two sides ...

9.2 In AABC below, BCisproducedtoG. FC|| EG, ﬁ:E,Ez§
HC 5 EB 7
A
E
F H
B G

9.2.1 Complete, with reason: AE _
EF
9.2.2 Determine the length of EF.

5
9.23 IfEF= > determine FB.

. BG .
9.2.4 Hence, or otherwise show that pore cannot be more than 3 units.
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QUESTION 10

In the diagram below, BCDE is a circle. Chords CB and DE are produced to meet in A.
AE =DC

Prove that:
10.1  AACD | AAEB (4)
102 AC.EB= CD? (3)
10.3  Hence or otherwise, if AC = 13 cm and EB = 3 cm, calculate the length of CD. (3)
[10]
TOTAL: 150
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INFORMATION SHEET

XZ%&JW—4% w—_ b _ dac-b?
2a 2a y= 4a
a*=beox=log,ba>0,a%1andb>0
A=P(@+ni) A=P(1-ni)
A=P(1+i)" A=P(1-i)" g :(HIHJ -1
2 2 X+X%. Y1ty
d=\/(x2—x1) +(Y2= W) M( 2 K 12 2]
Yo = Ya
=MX+C -y, = — m=
y y yl m(x Xl) )(2_X1
2 2
m=tané L |
a~ b
, _ f(x+h)—f(x n+1
f(x):lhlrrol ( r)] () Ixndx= +C , nz-1
- n+1
l X
j—dx=|n(x)+C, x>0 jaxdx:—+C , a>0
X na

zzrad =180°

Angular velocity= w = 27zn = 360°n
Circumferential velocity=v = zDn
s=ro

4h? —4dh+x2 =0

2
Area of asector = r_zs = ﬁ
In AABC:
a b c

sinA sinB  sinC
=2 2
sn“@d+cos“ =1
0, +0
A, =a£%+oz+o3+o4+...+on_lj

OR
At =a(m+my+mg+...+my )
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where n = rotation frequency

where D = diameter and n = rotation frequency
where r = radius and € = central angle in radians

where h = height of segment, d = diameter of circle and x = length of chord

where r = radius, s = arc length and ¢ = central angle in radians

a’=b%*+c*-2bc.cosA Area :%ab.sin C

1+tan? 6 =sec? O cot’ 0 +1=cosec’d

where a = equal parts, 0;= i** ordinate and n = number
of ordinates
0i +0in1

2
and n = number of ordinates; i =1;2:3; ...:n-1

where a = equal parts, mj =



