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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 11 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.
3. Clearly show ALL calculations, diagrams, graphs, etc. that you used in determining

your answers.

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

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

6. Diagrams are NOT necessarily drawn to scale.

7. You may use an approved scientific calculator (non-programmable and

non-graphical), unless stated otherwise.
8. An information sheet with formulae is included at the end of the question paper.

9. Write neatly and legibly.
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QUESTION 1

The diagram below shows A ABC with vertices A(6;0), B(3;-1) and C(4; -4).

CA is produced to form the angle of inclination, &, with the positive x-axis.
M is the midpoint of CA..

Ay
X
P
M >
O A(6;0)
B(3:1)
M
C4.-4)
1.1 Determine the gradient of AC. (2)
1.2 Hence, determine the size of angle 6. (2
1.3 Determine the length of BC. 2
1.4 Determine the coordinates of M. (2)
1.5 Determine the equation of the line through M, perpendicular to CA, in the form
y=... 4)

[12]
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QUESTION 2

2.1 In the diagram below, O is the centre of the circle defined by x> + y? =r?

PR is a tangent to the circle at point P.
Point S is an x-intercept of the circle.
Point R is the y-intercept of line PR.
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211 Determine the equation of the circle. (@)
2.1.2 Write down the coordinates of S. @)
2.1.3 Determine the equation of the tangent in the form y=... 4)
2.1.4 Write down the y-coordinate of point R. @

2 2

2.2 Given: X+ Y _1
1 9
XZ y2
2.2.1 Express the equation in the form 7 + P 1 (1)
2.2.2 Hence, sketch the graph of the ellipse. (2
[12]
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QUESTION 3

3.1 Given: A = %n rad and B = 34°

Use a calculator to determine the following:

3.1.1 Convert Eﬂ' rad to degrees.
60 1)
3.1.2 J/cosec B )
3.1.3 tan (A + B) )
3.2 In the diagram below, T(-5; n) isa point in a Cartesian plane.
OT =13 unitsand @ is an angle of inclination.
&
T(-5:n)
13
\ P
X
N 4
O
Without using a calculator, determine the value of the following:
3.2.1 sec ¢ 1)
3.2.2 1+sin%@ 4)
3.3 Determine the value(s) of x if 2sinx =3cosx for xe[180°; 360°] 4)
[14]
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QUESTION 4
41 Simplify the following:

4.1.1 sin(27 — X)

4.1.2 cos (180° — x)

413 cot(180° + x) - sin (27 — X)

c0s(180° — x) - cos(360° — x) + 2cos? (180° + X)

4.2 Answer the following questions:

42.1 Complete the identity: 1—sin® 6 =...

siné

4.2.2 Hence, prove that Snd 1tcosd =cotd

QUESTION 5

Given the functions defined by f(x) =tanx and g(x) =sin2x for xe[0°;180°]

1)
1)

(6)

1)

(4)
[13]

5.1 Sketch the graphs of f and g on the same set of axes on the grid provided. Clearly

indicate ALL the asymptotes, intercepts with the axes and turning points.
5.2 Use your graphs to write down the following:
521 The period of g

522 TWO values of x forwhich f(x) = g(x)
523 The amplitude of 2g(x)

524 The resultant (new) equation h, if:

e The period of g is halved, and
e Therangeis -5<y<5

Copyright reserved
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In the diagram below, T, Rand N are points in the same horizontal plane.
PT L TR

The angle of elevation of P from R is 52°.

RTN = 26° and TRN = 142°
TN =18 units

6.1

6.2

6.3

6.4

18 umnits

Write down the size of angle N.
Determine the length of TR.
Hence, determine the length of PT.

Areaof ATRN
Areaof APRT

Determine;

Copyright reserved
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Give reasons for your statements in QUESTIONS 7, 8 and 9.

QUESTION 7

In the diagram below, O is the centre of circle ABCD.
AOM s a straight line.
M is the midpoint of chord DC.

ON 1L AD

D = 65°

7.1

7.2

7.3

7.4

7.5

Write down the reason why I\/hl =90°

Hence, write down the reason why DMON is a cyclic quadrilateral.

Complete the following table:

STATEMENT REASON
61 = Opposite /s of cyclic quad
é — Opposite s of cyclic quad
DN =

Prove that AADM = A ACM, stating reasons.

Show, with reasons, that AOCB is not a cyclic quadrilateral.
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QUESTION 8

8.1 In the diagram below, O is the centre of circle PSTRN.
Chords TR and SN are extended to meet at M such that NM = NR.

0.=136° and S, = 48°

Determine, stating reasons, the size of EACH of the following angles:

A

8.1.1 S 3)

AN

8.1.2 N, (6)
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8.2 In the diagram below, PT is a tangent to circle PQR at P.

SR isdrawn so that RS || PT

P, =57°

R =108°

8.2.1 Determine, stating reasons, the size of R.. (2)
8.2.2 Show, stating reasons, that (AQ = SFAQ P (4)
[15]
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In ARST below, P isapointon RS. V and W are pointson RT so that PV || SW.

PT and SW intersect at Q.

W is the midpoint of VT.

PS=9cm WT=6cm, RV=2cm and QW =1,5cm

9.1

9.2

9.3

9.4

9.5

R

Write down the length of VW.

Hence, determine the length of RP, stating reasons.

Write down the length of PV, stating a reason.
Prove that A RPV ||| A RSW, stating reasons.

Hence, determine the length of SW.

Copyright reserved
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QUESTION 10
10.1 The picture and diagram below show a bicycle wheel. The diagram models the
circular path of the rotating wheel.
e  The radius of the wheel is 40 cm.
e AB represents a chord of the circle with centre O.
e h isthe minor height of the segment in relation to chord AB.
| 0 'i
. 40cm
A ] B
* - Bt P

If the wheel rotates at 48 revolutions per minute, answer the following questions:

10.1.1 Convert the rotation frequency of 48 revolutions per minute to revolutions
per second. 1)
10.1.2 Write down the length of the radius of the wheel in metres. @
10.1.3 Hence, write down the length of the diameter in metres. @
10.1.4 Hence, determine the circumferential velocity of a point on the
circumference of the wheel, in metres per second. 3)
10.1.5 If it is further given that h =8 cm, determine the length of AB incm. 4)
Copyright reserved

Please turn over



Technical Mathematics/P2 13 DBE/November 2024
NSC Confidential

10.2 The picture below shows 3 meshed gears. The diagram below the picture models this
scenario.

e The driver gear (centre A) has a radius of 10 cm, while the smaller gears
(centre B and centre C) have radii of 8 cm and 6 cm respectively.

e The gears touch at points D, E and F.

e Points D, E and F lie on the sides of A ABC.

e The shaded sector GBH has a central angle of 75°
e Arc DF subtends a central angle of &

[\,

F_ - _10 cm

10.2.1 Convert 75° to radians. @
10.2.2 Hence, calculate the area of the shaded sector GBH. 3
10.2.3 Write down the length of AC (1)
10.2.4 Determine the length of arc DF. ES)]
20
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QUESTION 11

11.1 The diagram below models the picture of a wall with a shaded irregular plastered
section.

The dimensions of the wall: length =3 m and width =2 m

e The irregular plastered section has a straight side of x cm, divided into 4 equal
parts, as shown.

e The ordinates dividing these parts are 1,2 m; 1,15 m; 1,25 m; 1,1 m and 0,9 m
respectively.

e  The length from the floor to the 0,9 m ordinate is equal to 1,2 m.

2m

1.2m

im

11.1.1 Determine the numerical value of x
11.1.2 Hence, determine the width of each equal part.
11.1.3 Hence, determine the area of the shaded irregular plastered section.

11.1.4 Determine whether R1 700 will be sufficient to plaster the rest of the
wall, if the cost for plastering, including material and labour, is R300 per
square metre.
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11.2 The picture below shows a pillar cap that is placed on top of pillars of boundary
walls. The diagram alongside models the pillar cap with the following dimensions:

e The pyramid section has a square base of lengths 60 cm by 60 cm and a slant
height of 50 cm.

e The rectangular prism section has the same square base dimensions as the
pyramid and a height of 10 cm.

e  xcm represents the vertical height of the pyramid section.

Pillar cap

10 cm

The following formulae may be used:

Surface area of rectangular prism = 21b + 21h +2bh

Volume of rectangular prism = Ibh

Volume of pyramid = % x Areaof base x 1 height

11.2.1 Determine the surface area of the rectangular prism section of the pillar
cap.

11.2.2 Determine the value of x, the vertical height of the pyramid.

11.2.3 Determine the total volume of ONE pillar cap.

TOTAL:

Copyright reserved
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INFORMATION SHEET: TECHNICAL MATHEMATICS

b b7 g

2a

X

a*=b< x=log b,

A =P(L+ ni)

ieff = (1+ Im)m -1

im f(x+h)— f(x)
h—0 h

t/(x) =

n +1
X

n+1

+C

fkxMdx =k-

J’de=k-lnx+C, x>0
X

nx
+C

Tka™dx = k-2
nina

d =% = %)? + (Y, - V,)°

A =P(1- ni)

,a>0

y =mx+c y—vy,=m(x - x) m=Y"h
X2_X1

X2 y2

¥+b—2:1

In AABC: —2 b ¢ a’=b%+c¢’

sin A B sin B B sin C
1 )
Area of A ABC = > ab. sin C

sin?0 +cos?0=1
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X=—-——
2a

a>0,axland b>0

A=P(L+i)"

,h=-1

vl X Yo Y
2 2

l1+tan?@=sec’@

_dac-b?

4a

A=P(1-i)"

tan@=m

— 2bc - cos A

1+ cot?0 = cosec 20
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mrad =180°
Angular velocity =w = 2z n where n = rotation frequency
Angular velocity = @ = 360° n where n = rotation frequency
Circumferential velocity =v =7z Dn where D = diameter and n = rotation frequency
Circumferential velocity =v=wr where @ = angular velocity and r = radius
Arc length =s=r@ where r = radius and @ = central angle in radians
Area of a sector = r_zs where r = radius, s = arc length
2
Area of a sector =~ 26 where r =radius and ¢ = central angle in radians
4h*—4dh+x* =0 where h = height of segment, d = diameter of circle
and x = length of chord

. 0, + 0,

A;=a(m+m,+m,+..+m,) where a = width of equal parts, m, = -

o. = n" ordinate and n = number of ordinates

n

OR

0,+0 . ,
A :a(%+ 0, + 03+ ..+ omlj where a = width of equal parts, 0, = n"" ordinate

and n = number of ordinates

Copyright reserved



