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Q 7.2 Debbie needs to create 3-digit codes as follows:
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The digits must be selected from the digits 0 to 9, and
the codes must be 3-digit numbers.

Note that numbers such as 7 or 24 are one- and two-digit
numbers and therefore not acceptable, i.e. 007 and 024
are not valid codes.

Calculate the number of unique codes that Debbie can

create if:
7.2.1 repetition is allowed. (2)
7.2.2 repetition is not allowed. 2)
[15 marks]
QUESTION 8
A bathroom window is in the form of a
rectangle (width 2x and height y)
surmounted by a semicircle.
The semicircle is of clear glass while the
rectangle is made of coloured glass
y  which transmits only half as much light
per square metre as clear glass does.
The total perimeter of the window is fixed
2x at 6 metres.

The dimensions need to be determined so that the maximum
amount of light is transmitted.

8.1 Derive a formula in terms of x for the amount of light

that is transmitted through the window. (7)
8.2 Determine the values for x and y (in terms of )
when this light is maximised. (5)
8.3 Hence calculate the maximum amount of light. (2)
[14 marks]
QUESTION 9

A manufacturer of a product finds that they make a profit of
R450 for each of the first 500 units that are produced and sold.
Beyond 500 units, the profit decreases by R2 per additional
unit produced. For example, when 504 units are produced and
sold, the total profit is R(500 x 450 + 4 x 442).

Calculate the maximum profit. [10 marks]

TOTAL: 150

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

EXAM PAPER 1C

Approved non-programmable and non-graphical calculators
may be used, unless otherwise stated.

Round off your answers to ONE decimal digit where necessary,
unless otherwise stated.

SECTION A
QUESTION 1
1.1 Solve for x:
111 Jx-2+4 =x ®)
112 (x-3)(x-4) 26 (5)
1.2 Without using a calculator, show that 3+/5 - 242 is a
square root of 53 - 12410. (3)
1.3 Given f(x) = (x3-2)(5-x), determine f'(2). (5)
[18 marks]
QUESTION 2
21 Given Ty = 5k-2
Determine:
211 Ty 1
2.1.2 which term equals 1173. (2)
2.1.3 the sum of the first 300 terms. 3)

2.2 Giventhesequence: 1; 7; 17; 31 ...

2.2.1  Write down the next two terms. (2)
2.2.2 Determine a formula for the n" term of the
sequence. 5)

2.3 The third term of a geometric series is

2 and the eighth term is -2
9 2187

Find the constant ratio and the first term. (6)

[19 marks]

QUESTION 3

3.1 Refer to the figure, showing
a sketch of f(x) = 2¥-1-4
and straight line y = g(x).

3.1.1  Write down the

range of f. (1)

3.1.2 Determine the
coordinates of A and
B, the intercepts of the

graphs with the axes. (4)

Determine the equation
of the straight line. (3)

Use the figure and your answers above to write
down the values of x for which f(x) > g(x). (2)

3.2 Refer to the figure, showing a sketch of y = f(x).

Ay
1
q » X
1
3.2.1 State the domain and range of f. (2)
3.2.2 On a copy of the grid, draw the inverse of f. 3)
3.2.3 On a copy of the grid, draw y =2 - f(x). 3)
3.2.4 On a copy of the grid, draw y = 2f(x). (4)
[22 marks]
QUESTION 4

4.1 The population of a sea-side resort has increased by
11% per year for the last 10 years and is now 14 000.

Determine the size of the population 10 years ago. (2)



4.2 Mrs Brown was granted a loan. She has to repay the loan
in monthly instalments of R9 089,13 for 20 years with
interest charged on a reducing balance at 12,5% p.a.
compounded monthly.

Calculate:
4.2.1 the amount of the loan (to the nearest R100). 3)
4.2.2 the effective annual interest rate of the loan. 3)
4.2.3 the outstanding balance on the loan at the end of

the first two years. (4)
4.2.4 how much interest Mrs Brown had paid in these

two years. (4)

[16 marks]

SECTION B

QUESTION 5

5.1 Anne has been monitoring the operation of the traffic light
on the corner of her street for the last 120 days. There were
thunder storms on 54 days, and the lights failed to work
properly on 48 of these days. They also failed to work
properly on 12 of the days when there was fine weather.
It is predicted that there is a 70% probability of a thunder
storm in Anne's area on Monday.

5.1.1 Draw a tree diagram to represent the information.  (6)

5.1.2 Determine the probability that the traffic lights will
not operate correctly on Monday. (2)

5.2 In a bookshop, 13 different travel books need to be placed
on a shelf by an assistant. There are 7 different books
about Europe and 6 different books about America.

5.2.1 Calculate the number of different ways the books
can be arranged if they are randomly placed on

the shelf. (1)

Determine the probability that:

(a) the European books are together and the
American books are together. 3)

522

(b) only the European books are together. 3)

(c) the European and American books are
arranged alternately. 3)

[18 marks]

QUESTION 6

A city council was informed that the population of the city
(currently at 3 million) was growing at a rate of 4% per year.

The figure below shows the graphs y = f(x) and y = g(x) where
the function f is the predicted exponential model for the present
growth and g is a suggested retarded exponential growth model.

x represents the number of y
years from the present time and

y is the population of the city,

in millions.

6.1 Calculate the g
predicted population
of the city if the
current growth rate
continues for the
next 10 years. 3)

6.2 Determine the percentage increase of the population over
the 10 years. (2)

6.3 Determine the number of years it would take for the
population to double in size. (4)

6.4 The council will start construction to cope with a population
of 4 460 000 in 20 years' time. Calculate the required
growth rate (correct to two decimal digits). (4)

[13 marks]

QUESTION 7
Refer to the figure showing part of a parabola where

2
f(x) = g—k The point P on f has x-coordinate 3kp.

PQ is a tangent to the curve.

y

7.1 Show that the equation of the tangent
PQis y = 2§x -kp?. ®)

1.5

7.2 The line through PR is known as a normal to the curve
as PQ L PR. Determine the equation of this normal.

7.3 Determine the coordinates (in terms of k and p) of:

7.3.1 Q, the x-intercept of PQ.
7.3.2 R, the y-intercept of PR. (2)
[13 marks]
QUESTION 8 y

The graph which represents
the function

f(x) = ax° +bx® +cx +d
intersects the x-axis at

-2, -1 and 4, and
intersects the y-axis

at -24.

Determine:

8.1 the numerical values
of a, b, c and d. (6)

8.2 the equation of the tangent to the curve at the y-intercept. (4)

8.3 P is a point on the curve with x-coordinate -1,5.
Show that the equation of the tangent to the curve at P

; 3x
Ty = -=+3. 5
is:y 4 (5)
8.4 Show that the x-intercept of this tangent is also an
x-intercept of the cubic curve. (2)
[17 marks]
QUESTION 9

9.1 Given the adult dose, d, of a medicine, the
child dose, c, can be determined using a,
the age of the child by various formulae.

7
Young's Rule: ¢ = a_xd
a+12
Cowling's Rule: ¢ = 2 *1d
24
Determine the age when both formulae gives the same
child dose.
Give your answer to the nearest year. (5)

9.2 The equation ¥+ px +1 = 0 has equal roots. Determine
the nature of the roots of the equation X+ px+6 = 0. (5)

9.3 The shortest side of a quadrilateral is 1 cm.
The 4 sides form a geometric sequence and the perimeter
of the quadrilateral is 15 cm.
Determine the lengths of the other sides. (4)

[14 marks]
TOTAL: 150
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Approved non-programmable and non-graphical calculators
may be used, unless otherwise stated.

Round off your answers to ONE decimal digit where necessary,
unless otherwise stated.

QUESTION 1
Refer to the diagram:
P(4;-3) ; Q(6;7) and R(-2; 5) are vertices of APQR.

y Q(6; 7)

R(-2;5)

P(4;-3)

1.1 Determine the coordinates of S, the midpoint of PQ,

and T, the midpoint of PR. 2)
1.2 Determine the gradient of RQ and hence show that

ST || RQ. (3)
1.3 Determine RPQ. ()

1.4 If the perpendicular distance between the lines QR and
ST is 4 units, determine the area of RQST, in simplest
surd form. (5)

[14 marks]

QUESTION 2
A circle is defined by the equation: ¥+ 6x + y2 +4y = 4

2.1 Express the above equation in the form
(x - a)2 +(y- b)2 = r2, and hence write down the
coordinates of the centre of the circle. (4)

2.2 Find the equation of the tangent to the circle at the
point H(-4; 2). (4)

[8 marks]

QUESTION 3
Refer to the diagram:

ABCD is a quadrilateral with vertices A(4; 12) ; B(1; 3); C(4; 2)
and D(p; 4).

y A4; 12) ‘*\
6
D(p; 4)
B(1; 3)
C4;2)
(6] X
3.1 Prove that AB L BC. 3)
3.2 Determine the coordinates of T, the midpoint of AC. (2)

3.3 Hence, or otherwise, determine the equation of the circle
in the form (x - a)2 +(y- b)2 = ? which passes through

the points A, B and C. (4)
3.4 Determine the value of p for ABCD to be a cyclic
quadrilateral. (4)
3.5 Determine the size of angle BTD,if ABCD is a cyclic
quadrilateral and p = 8. (4)
[17 marks]
QUESTION 4

The frequency table below gives the masses of the first 60 babies
born at a hospital in Johannesburg.

Mass (kg) Frequency f

1,0<w<1,5 4

1,5<w<20 7

20<w<25 12

25<w<3,0 14

30<w<35 10

35<w<40 9

40<w<45 4

45<w 0
4.1 Calculate the estimated mean mass of the babies. 3)

4.2 Calculate the estimated standard deviation of the mass
of the babies. (2)
[5 marks]
23

QUESTION 5

A group of learners was investigating whether there is a
relationship between foot length and height in their class.

They randomly selected 11 learners from whom to collect data.
Length of

left foot 27,4 26,3 25 25,4 27,6 22,5 27 275246 28 26,4
x (in cm)

Height

) 175 172 167 169 173 162 168 170 158 172 180
y (in cm)

5.1 Calculate the equation of the line of best fit to
4 decimal digits. (4)

5.2 Use your answer to predict the height of a learner with
foot length of 26 cm to 1 decimal digit. 2)

5.3 Prove that the point with coordinates (X; y) to
4 decimal digits lies on the line of best fit. 4)

5.4 Calculate the correlation coefficient for the data to
one decimal digit. 3)

5.5 What conclusions, based on your answer in 5.4 above,
can you draw about the relationship between the foot size

and the height of the 11 learners in the data set? (2)
[15 marks]
QUESTION 6
6.1 If sin 40° =k, express each of the following in terms of k:
1 6.1.2 sin80° 6.1.3 cos20° (1)4)4)
cos 50°
6.2 Given sino = g and cos B = % with 0° < o < 270°
and B > 90°. Find the value of sin(a - B) 5)
6.3 Simplify:

sin(90° - x) . sin(90° + x)
(sin 90° - sin x)(sin 90° + sin x)

®)

6.4 Simplify without using a calculator:

cos 330°. cos(-200°)
tan 405°. sin(-150°) . sin 290°

6.5 Solve each of the following equations for a.€[0°; 180°]:

651 (tana-1)(tana+1) =0 (3)
2sina.cosa _ 1 (4)

cos? a - sin? o

6.5.2
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6.6 Determine the general solution of the following equation:
cos (x + 30°) = (@) sinx ©)

[38 marks]

QUESTION 7

A pyramid stands on a
square base DEFG.

Each of its side faces is
an equilateral triangle
with length x units.

How high, in terms of x,

is the top of the pyramid P,
above Q, the centre of

the base?

Leave your answer in
simplest surd form.

[6 marks]

QUESTION 8
8.1 Refer to the diagram: RV and ST are produced to meet at P.

PQ is a tangent to the circle. QV, VT and QS are drawn.
P

Refer to the statements below and state whether they are
true or false.

811 Q, =R, (M
812 R, =8, ™
813 V,=8,+8, 1
8.1.4 RQVS is a cyclic quadrilateral 1)
815 R; + R, = 90° )
816 Ry +R, + T, = 180° N

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

8.2 In a cyclic quadrilateral PQRS, $ =120°, PQ =5 units
and QR = 8 units. Calculate the length of PR. (4)
[10 marks]

QUESTION 9

9.1 Prove the theorem that states that the angle formed
between a tangent and a chord is equal to the angle in the
alternate segment. (i.e. Prove that I§1 =D )

(6)

9.2 Refer to the diagram:

A B

AB is a tangent to the circle with centre O.
BCOD is a straight line. AE || BD and D =x.

9.2.1 Find, with reasons, five other angles each
equal to x. (8)
9.2.2 Prove that EC is a tangent to the circle
passing through points A, B and C. (5)
[19 marks]
24

QUESTION 10

10.1 Prove the theorem that states:

If two triangles are equiangular, then the triangles

are similar.

10.2 Refer to the diagram:

A, B, E and C are points on a circle.
AE bisects BAC. BC and AE intersect at D.

A

B C
E
Prove that:
10.2.1 AABD ||| AAEC
10.2.2 AABD ||| ACED
10.2.3 AB.AC = AD?+BD.DC

(6)

4)
3)
®)
[18 marks]
TOTAL: 150
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Maximum light when

E]

=3-3.
y=3-3
:2{1_
2

3 (3V
8.3  Maximum light = 3 x 3. (3)

X
N w

ME]
— N
A

9. Let n be the total number of units produced.
Profit
= 225 000 + (n - 500)(450 - 2n + 1 000)
225 000 + (n - 500)(1 450 - 2n)
= 225 000 + 1 450n - 2n® - 725 000 + 1 000n
= -2n® + 2 450n - 500 000

Maximum profit when % =0
~ -4n+2450 =0
. n=6125

Using 612 or 613 gives Maximum profit = R250 312 <

OR: Let n be the number of units above 500.
P = 500 x 450 + n(450 - 2n)
= 225000 - 2n? + 450n
dP - 4n+450 - 0
dn
. nh=1125
Using 112 or 113:
Maximum profit, P = R250 312 <«

11.2

12

13

MEMO PAPER 1C

Jx+2+4 =x

Lfx+2 =x-4

Lx+2 =x-8x+16
L x%-9x+14 = 0
L(x-2)(x-7)=0
. x=2 or x=7
Check: x = 2: x=7:

LHS = J2+2+4 LHS = \7+2+4

= 6 # RHS =7 = RHS
L x=7 <

(x-3)x-4) =26

X2 -Tx+12-6 20
L x%-7x+6 20
Lo(x-1Dx-6) =20

expr.: +

X

= -~ 90

(345 - 242
= 9x5-12/10 +4x 2
= 45-12\10 + 8
=53 -12J/10 <

f(x) = (- 2)(5-x)
= 5x3—x4—10+2x
flx) = 15x% - 434 2

f'2)=15x2%-4x2%+2
= 30

2.1

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

Ty =5x21-2
103 <

212 bk-2=1173

. Bk = 1175 Tarn) TE 2T g
. +
k=235 T Pt
ie. Ty3s <

213 AP.: a=3, d=5
5300=%[2x3+299x5]

= 225 150 <«
221 49: 71 <

222 1 7 17 31 49 71
15" difference 6 10 14 18 22
2" difference 4 4 4 4
Using the formula: Ty = T, + (n- 1) + Ws
CTa = 1w (n-nes 10D g

=1+6n-6+2(%-3n+2)
= 6n-5+2n°-6n+4

=2 -1 <
Alternatively: 2a = d = 4 . constant second diff.
L a=2
To=c¢c=-1

OR: 2a=4 w®» a=2

& The first term of the first differences:

3a+b = 6
. 3(2+b =6
~b=0

L Thz2nf -1 <




2.3 T; = 2 = gr? o
9
- -2 .
Tg = 5157 - O (2]
7
®-.-0: o - _-2 .2
ar2 2187 79
5 1
r 243
=(_1f
3
1
=-2 <
F773
12 _2
° “( 3) °9
-2.1
La=grg
=2 <
311 y>-4 <
312 A: f(0)=2°1'= -4
7
= <
A(o. 2)
B: 2*"1-4:-0
2x-1 =22
Cx-1=2 same bases
=3 . equal exponents
B(3: 0) «
0+ L 7
1 =—Z2 =1
3.13 Map 3.0 6
. Equation of AB:
7x _ 7
= =-=-«<
Y= % "2
314 x<0 or x>3 <
3.21 Domain: xe(-4; 5] <

Range: ye(-4: 7] <

3.2.2

3.2.3

324

41

423

424

P(1,11)'° = 14 000
. P = 49305827
~4931 <

0,125
12

= 1,010416666...

A« 1+

9 089,13[1 - A~240]
0125
12

800 000,4931
~ R800 000 <«

Loan =

1+i@ = Al
1,132416046

0,132416...
~13,2% <

(e)

n

R

24
Outstanding balance = 800 000A%* - %&’;'ﬂ

12
= 779 512,5096

~R779 512,51 «
Alternatively :

-216
Outstanding balance = % = R779 513,14 <

12
Total payments = 24 x 9 089,13
218 139,12

Paid off = 800 000 - 779 512,51
20 487,49

Interest = 218 139,12 - 20 487,49
R197 651,63 <

OR: Paid off = 800000 - 779 513,14
= 20 486,86

Interest = 218 139,12 - 20 486,86
R197 652,26 <

M1.7
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11 s(5: 2) < T(1: 1) <
7-5 2 1
12 =12 - £ - =
Qg2 T8 T3
= _1 -2 = l
MsT> 175 " %
ST || RQ < . equal gradients
Y .
13 Mpp = —i Q(6' 7)
3
. _ 4
. tan6 = 3 R(-2: 5)
-9 = -53,1°+180°
= 126,9° s
mpg = 5
PQ A
~ tana =5 ()
>
RPQ = 0-a P(4: -3)
- 48,2° <
14  Areaof RQST = w . trapezium

RQ = /(8 + (2% = V68 = 217

ST = J17 . midpoint theorem; ST || RQ in APOR

. Area = 3\/1_+4 = 617 units?® <

n
H

2.1 X%+ 6x +y2+4y
X+ bx+9+y?+dy+4=44+49+4
Le+3F o+ (y+2)P =17 <
The centre: C(-3; -2) <

2-(-2) _ 4
2.2 mmd=_4_—((_3))=j=—4
Myan = tan 1 rad

. Eqn. of fangent: y = %xﬂ:

Substitute (-4;2): .. 2 = %(_4)+C
L 2=-1+c
.3=c

Egn.: y=%x+3 <

31

3.2

33

34

35

Mae =774 T3
—_2_3:__1:_1
Mec = 2173 773

~ Mmagxmge = -1, iie. ABLBC <

Midpoint AC (4; %) Note:

s T@: 7) < ¥a = ¥ = X7

AC is the diameter of GABC . ABC = 90°

T, midpoint of AC, is the centre.

. Radius = %AC - %(10) = Bunits & centreis T(4;7)
.. Equation of ®ABC: (x - 4y (y - 7% = 25 <

For ABCD to be a cyclic quadrilateral,

ADC = 90°

-12 _ -8 _4-2_ 2
& =T

. opposite £ of cyclic quadrilateral

N

7 T -4 Mo = 077

Map

p
ADC = 90° » Map X Mep = -1 ... prod. of gradients = - 1

L8 2 -4
p-4 p-4
x(p-4% . -16 = -1(p - 4)°
L (p-4P =16
L p-4=+4
L p=4+4
~p=8< or

p # 0 because if D is on the y-axis, we do
not have a quadrilateral ABCD, but ADBC.

p = O (not valid)

fano = mgy = 23 < 4

Yy
4-1
~ 0 =53,13° T(4:7)
o 0

tan (180° - o) = 1=4 - 3 > N

4-8 -4
. 180°- a = 180° - 36,87° B(L: 3) bE: 4

.o = 36,87° 0 x

BTD = 180° - (53,13° + 36,87°) = 90° <

4.1

42

See calculator instructions at

X =28 <. . .* the back of this book.

¥

*Note: When working with raw data, the mean is
represented by the notation Xx.
But for grouped data, the estimated mean is X.

SD, o = 0,8 <
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M2.4

51 y =a+bx
y =105,1114 + 2,4671x <
52 y = 105,1114 + 2,4671 (26)
~ 169,3 cm <
53 x =26,1545... & y =169,6364...
Substitute x = 26,1545...
y = 105,1114 + 2,4671 (26,1545)
= 169,64
=Y
(X:¥) lies on the line of best fit <
5.4  The correlation coefficient, r~0,7 <
55 Fairly strong positive correlation <
1
11 —
6 cos 50°
- 1
sin 40°
= l <«
k
612 sin80° Y
= sin 2(40°)
= 2 5in 40°. cos 40° 1750%
- 2k(V1-K2) < L,y
N1-k° ... Pythag.
6.1.3 cos 20°
= cos(60° - 40°)
= cos 60°. cos 40° + sin 60° sin 40°
= %(\/1 k) - @(k) <
o = -4 .3 Ix
62 sina = 5 ﬂ? cos B 5 %
& 0° <o < 270° %F & B>90° %LX
- ain 3™ quad. - pin4™ quad.
Yy Y
3
X X
B [
5 -4
(3.-4)




sin(a - B) = sina.cos P - cosa.sinp 7. (DF)2 =x2ex® L Pythagoras 9.2
(431 o
5/)\5 5 /)L 5
12 12 . DF = y2x°¢ = \/Ex
25 25 . DQ = % J2x
= -ﬁ <«
25 )
- PQ) = - (142x)
. _  COSX.COSX
6.3  Expression = Tosinadssinm) ) a2
- x5 - &
_cos’x 4
1-sin’x -1
_ cosx 2 9.2.1 Al =x < . alternate 2° ; AE || BD
T2y
cosx X 2 D A s -
PQ=—[X—J Ei=x < . £ in same segment (as D
-1 < 7z 2 17 ’ g (as D)
J2x Ci=A =x < . alternate £~ ; AE|| BD
6 (cos 30°). (- cos 20°) = 2 units < R . ) -
(tan 45°)(- sin 30°)(-sin 70°) E,=C =x < . £ opp. = sides - radii
= '% ... cos 20° = sin 70° 811 true < . tangent (PQ) - chord (QV) theorem As=D=x < . tan-chord theorem
an sin
( ﬁj 8.1.2 false < . subtended by different arcs 9.2.2 Need to prove: C, = B
= 71 x 2 8.13 true < . exterior £ of cyclic quad. VRST & then apply the converse of
(1)(5) 2 the tan-chord theorem.
8.14 ftrue < . all vertices on the circumference of the ® . .
= -3 < C, = Ay . tan-chord theorem
815 *false < . it has not been given that QS is a diameter - ) s
. . . =B . corresponding £ ; AE || BD
65.1 tano = +1 * [Tt would be true if QS is a diameter.]
. - 45° 135° < s . EC is a tangent to the circle passing through
ST or 816 false < . not opp. £ of a cyclic quadrilateral A, Band C < . converse tan-chord theorem
652 2sina.cosa -1 R P 5
T cos®a - sinfa 82 Q=60° . opp. £ of cyclic quad. 10.1 Prove: AABC ||| ADEF A
~ sin 220‘ -1 In APQR: (PR)? = (5)% + (8)° - 2(5)(8). cos 60° Construction: ﬁ
cos 2a .
" tan 20 = 1 - PR =7 units < Mark AP = DE & AQ = DF with o F
‘ - 20 = 45° or 225° o ae [0° 180°] P & Q on AB and AC. Join PQ.
" @ =22,5° or 112,5° « % 2¢c[0%360°1 | 91  Prove: B; =D Proof: In AAPQ and ADEF B ¢
. AP = DE . construction 2]
6.6  2[cosx.cos 30° - sinx.sin 30°] = (/3 - 1) sinx Construct: P ‘ N
. A=D ... given o
Diameter FB and draw FC AQ = DF ucti T
= . construction
. Z{COS x[ﬁ] -sin x[%ﬂ = 3 sinx-sinx o
2 Proof: . AAPQ = ADEF . 848 <
- 3 cosx-sinx = 3 sinx-sinx B, + B, = 90° ... tan Ldiam. A . APQ - E o
<43 cosx) - % = Sinx FCB = 90° . Z in semi-® . APQ = B E=8 8
3 cos x . '
tan 1 F + B, = 90° . int. 2° of AFBC ~ PQ || BC . corresponding /° equal s
» tanx =
B F AP _ AQ - w
v 45° + k.180°: keZ < o BIA = F S Y IYY: ... proportion theorem s
but F =D . £ in same segment But AP=DE and AQ-=DF s
By =D < . DE _ DF §
AB AC w

M2.5
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TRIG SUMMARY

THE

TRIG SUMMARY (Grade 12) @N?WER

» ANGLES IN STANDARD POSITIONS > IDENTITIES S :

. - < ain20 = 1 — cos2p
« Positive /S Ml n tan @ = smee sin?0@ + cos?0 = 1| sze ! c.osz 0
(anticlockwise from 0° to 360°): X x cos &cose=1—3|n9

v

. S
¢ Negative /S y 1 > SPECIAL ~ - o1 tan 45° = 1 y=x
(clockwise from 0° to —360°): ‘%.x #. X \ sin 30° = 2 (x7Y) o7

r v m 300 ] -

Also n-o{r 2 Ne) \\ (and cos 60° =
possible: -£ x ® 5 x \
60° ] '\

sin © cos @ tan © & their 'families': @'family' ily' @'family' l

N

» THE RATIOS

& their
n 150° 135° < 180° - ®
« Definitions: @ @ = @ 2 m 210° 225° < 180°+ ®
. v 330° 3150 < 360° - ®

 Signs: THHN I 1 » GENERAL FORMS 1
sin 0 is positive in 1 & 11 . 180°+ @ \g ) l’
. e v m ANY ratio | 360° - @ = % that SAME ratio of ©
cos 0 is positive in I & IV —_e
tan 0 is positive in 1 & I 1 0 1 o, 1
0 0 ] ] 0 o » CO-RATIOS (sine and cosine) . y
e Critical values: e 90°-0 (an acute angle) e 90°+ 0 (an obtuse angle) (=b; a) 90°+6
1 N\ ;
-1 0 ol sin(90°- 8) = cos 6 2 sin(90°+8) = cos /e
cos(90°-0) = sin 0 cos(90°+0) = -sin© Qa .
¢ Minimum & Maximum values of sin® & cos 0: - —— N b
an i -rati
The values of sin 6 & cos 6 range from -1 to 1. N . oh The ratio CHANGES fo the CO-ratio.
ote that tan 6 has
_ S
1 1 no minimum or » SOLUTION OF A
minimum maximum maximum values. In Right-angled A°, we use:
value is -1 -1 < g(l)r;% <1 value is 1 The range of values « Regular trig. ratios e the Theorem of Pythagoras e Area = %bh
of tan 0 is from - to oo. . s .
All values are proper fractions or 0 or *1. ~ 7 In Non-Right-angled A", we use:
¢ Sine Rule: e Cosine Rule: e Area Rule:
* Graphs: ) sinA _ sinB _ sinC ¢2 = a2+ b?—-2ab cos C AREA = %ab sinC
y=sin6 y=cos 6 y=tan© a b c
y But also: Areaof A = %bh
\ / » COMPOUND /S » DOUBLE /S | sin2x=2sinx cosx
_ZW o QW" 3605 0 ~360° o e sin(A£B)=sinAcosB*cosAsinB e cOS 2x =cos’x —ZSinz x
-1 e cos(A%B)=cosAcosB¥sinAsinB =1-2sin"x
=2 cos?x — 1
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