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SUMMARY OF THE
CONTENT TAUGHT IN
TRIGONOMETRY
FROM
GRADE 10 TO GRADE 12

GRADE 10

¢ Definitions of trig ratios and their reciprocals using right
angled triangle.

e Special angles

e Simple trig equations.

e Numerical values ‘of ratios for angles 0° to 360" (using a
diagram).

e Trigonometric functions (sketch, find equations and
interpret):

e Effects of parameters a and ¢ on trig functions.

e Solve 2 — dimensional problems (right angled A)
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GRADE 11

o Derivation and use of fundamental identities.

o Derivation and use of reduction formulae.

o Proving trigonometric identities.

o Determining for which values of a variable an identity holds

o Determining the general solution and / or specific solutions of
trigonometric equations.

o Sketching of basic trig graphs for 8¢[—360° 360°]

o Effects of parameters k and p on trig functions.

o Sketch trig graph with at most 2 parameters at a time.

o Prove and apply the sine, cosine and area rules.

o Solve problems in two dimensions using the sine, cosine and area
rules.

GRADE 12

e Compound and double angle identities.
e Solve problems in two and three
dimensions.
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THE TRIGONOMETRIC RATIOS

The three basic trigonometric ratios are:

sine sin@ sinA sin37°
cosine cosf  cosx cos115°
tangent tana  tanSPR  tan360°
QUESTION 1 WCS20
1.1 Ifsin42°.cos 14° = a and cos42° .sin 14° = b, determine the following in terms of
a and b,

1.1.1 sinb6° (2)

1.1.2 sin28° (2)

1.1.3 cos he” (3)

1.9  Determine the value of tan 8. if the distance between the point (cos8;sin 8) and (-2; 1)
is V6. (3)

QUESTION2 NW20
2.1 In the diagram, P(-5; 12)and T lies on the positive x-axis. POT =8
1

-5:12)
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Answer the following without using a calculator:

2:1:% Write down the value of tané (1)
2.1.2 Calculate the value of cosé& (3)
2:1.3 S(a ; b) is a point in the third quadrant such that TOS=6+90° and
OS = 6,5 units. Calculate the value of 5. (4)
2.2 Determine, without using a calculator, the value of the following trigonometric
expression:
sin 2x. cos(—x) + cos 2x.sin(360° — x)
sin(180° + x) ()
2.3 Given: x+- =3cosA and x‘+l1=2
x -
Determine the value of cos 2A without using a calculator. (3)
QUESTION 3 LPS16

THIS QUESTION HAS TO BE ANSWERED WITHOUT THE USE OF A CALCULATOR:

sin140°.tan(—315%)

3.1 Simplify fully: 3.1.1 c05230° 5In420° 5)
312 sin15°.cos15° 5
7 cos(45°=x)cosx—sin(45°—x)sinx )
3.2.1 Express cos?A in terms of cos2A 2)
V3+2
3.2.2 Hence show that cos15° = > 4)
3.3 Calculate x when sin2x = cos(—3x) for x € [-90°;90°] (6)

QUESTION 4 NWS16

4.1.1 Prove the identity: cos (A - B) - cos(A + B) = 2sinAsinB .

4.1.2 Hence calculate, without using a calculator, the value of cosl5" —cos75°.

42  Determine the value of tan @, if the distance between A(cos&;sin @) and B(6:7) is J86.

6
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QUESTION 5 KZNJ17
5.1 If sin 161° = t, express the following in terms of t:
5.1.1 cos 19° 3)
5.1.2 tan71° 3)
1

5.1.3 2
cos i—341° ’ @)

52 If A+ B =90°and tan A = 0,2 then determine without the use of the calculator:
52.1 sinA (2)
5.2.2 cos (-180°—B) 3)
5.3 Determine the maximum value of:

8 — 10 sin x cos x (3)
QUESTION 6 KZNM16

6.1 If 4 tan o —3 =0 and 90° < a <360° determine without the use of a calculator
the value of cos’a —sin o . ()

6.2  Simplify, without using a calculator:

sin 61° . sin (90° — 0)

6.2.1 (@Y)
cos 29? . sin (18()O - 6)

6.2.2 sin 15° cos 15° 3)
6.3 Prove the following identity:

sinA—cosA+sinA+cosA_ -2 ©6)

sin A +cos A sin A —cos A cos 2A

[18]
QUESTION 7 KZNJ16
D(b:4) ty
In the diagram alongside, b (6:q)
DOP =90, The angle which OP
makes with the x — axis is 6. 0
Given D (b;4) ; P (6;a) and P -
J5 cos@—-2=0 0 X
v

7.1 Determine, without the use of a calculator, the numerical value of:

711 a 3)

712 b “4)
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7.2 Simplify without the use of the calculator.

7.2.1 sin? 20° + sin® 70° 3)
799 ' cos330 .s1n140. (10)
sin (—1607).tan 405 .sin 290°
QUESTIONS GPS16
8.1 If 5tan@ + 2\{{_1 =0 and 0°< 8 < 270°, determine with the aid of a sketch and without

the use of a calculator, the value of:

25 s | sind (2)

8.1.2 cosé (1

813 14c039+?\/’asin6 )

cos(—240°).tan225°

QUESTION 9 NWS18

9.1 Prove that:

J 40 —cosf)(I+cos) 1

sin 24 cos @
(4)
9.2 Itis given that sin p++/3cosp =1.
9.2.1  Show that the equation can be written as sin(60° + p) = % (3)
9.2.2  Hence, determine the general solution of sin p+ J3cos p=], (4)
9.3 Without using a calculator, determine the value of:
cos 0° + 08 1° + cos 2° +... + cos 178° + cos 179° + cos 180° +2 (3)
QUESTION10 WCS18
10.1 Prove that: sn2v 4cos0 — cos2bil (4)
siné

cosf
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QUESTION 11 FSS18
Prove the identit 2sin” x o8
A% N =
I Y 2tanx —sin2x sinx )
11.2 Determine the general solution of 2 + 2 cos2x = 0 4)
[9]
QUESTION 12 KZNJ19
12.1  Prove the identity:
2 a !
cos® (90° + ) - 5)
cos (—@) + sin (90° — ©) cos O cos §
12.2  Ttis given that
p=cosa+ sina
gq=cosa— sina
deduce the following trigonometric ratios in terms of p and q.
1271 cos 2a (2)
gy 1EM )
cos 20
123 Determine the general solution of 6 cos” x+sinx—5=0. (6)

QUESTION 13 KZNM16
13.1  The sketch below, shows the graphs of :

f = {(x;y/y=sinpx} and
g ={x;y)/y=cos(x+q);x € [—1800;1800]

A (45°;1)and B (165” ; — %) are two points of intersection of fand g.

y 1
/ g
7.

7180° 5 2 307 e
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13.1.1 Determine the value(s) of p and g. (@Y)

13.1.2 What is the period of g? (1)
13.1.3 Write down the co-ordinates of C, the turning point of the curve g (1)
13.1.4 Write down the co-ordinates of D, a point of intersection of fand g. (1)
QUESTION 14 ECS16

Given: f(x) = cos2x and g(x) = sin(x + 60°) for x €[-90°; 180°].
14.1 Solve for x if f(x) = g(x) and x €[—90°; 180°]. (5)

14.2 Sketch the graph of fand g on the same set of axes for x e[-90° 180°] Clearly show ALL

intercepts with the axes. points of intersection as well as furning points. (6)
s : s 3
143 Write down the period of g (E x). (1)
14.4 Determine the equation of hif h(x)= f(x—45")-1. )
QUESTION 15 FSS16

The graph of h(x) = atan x; forx € [—180°;180°], x # —90°, is sketched below.

i i | i | | i |
! ! | ! | i ! |
""" [ A e A T
! ! | ! | | ! |
————— A e I e S e
| L o
_____ TSR/ U I S IS SN RN S R
e e L a S a
: a ! : t i a 3
180 135 -20 -45 45 Qg 1R5 BO
i i | f f 'i i '
----- e S e e IR B S
e e ' : : ! e
————— T S ey T
o ] |
I | A Vo
: : | e : i e
15.1 Determine the value of a. (2)
15.2 If f(x) = cos(x + 45°), sketch the graph of f for x € [—180°; 180°], on the diagram
provided in your ANSWER BOOK. (4)
15.3 How many solutions does the equation h(x) = f(x) have in the
domain [—180°; 180°]? (1)

10
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QUESTION 16 GPS16
16.1 Show that the equation 2 cos x = sin(x + 30°) is equivalent to \/5 sinx=3cosx. (3)
16.2 Hence or otherwise, calculate the value of x for xe[-180°;180°] if
2cos x = sin(x+30°). (4)
16.3 In the diagram below, the graph of f(x)=2cos x is drawn for xe [-180°: 180°]
o1
-180 -150 -120 Q0 -60 -30 30 60 9 120 150 180
X
QUESTION17 NWS16
Consider f(x)=cos(x—45") and g(x)= tan%x for x e |-180";180° .
17.1 Use the grid provided to draw sketch graphs of f and g on the same set of axes
for xe [—180° ; 180°]. Show clearly all the intercepts on the axes,
the coordinates of the turning points and the asymptotes. (6)
17.2 Use your graphs to answer the following questions for xe [-180° ; 180°]
17.2.1  Write down the solutions of cos(x—45°) =0 (2)
17.2.2  Write down the equations of asymptote(s) of g. (2)
17.2.3 Write down the range of f. (D

- 1
17.2.4  How many solutions exist for the equation cos(x—45°) = tan = T

17.2.5  For what value(s) of xis flx).g(x) >0 )

11
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QUESTION 18 WCS16

In the diagram, the graph of f(x) = —sin 2x is drawn for the interval x € [—90°; 180°].

18.1 Draw the graph of g, where g(x) = cos(x — 60°), on the same system of axes for
the interval x € [—90°; 180°] in the ANSWER BOOK. 3)
18.2 Determine the general solution of f(x) = g(x). (5)
18.3 Use your graphs to solve x if f(x) = g(x) for x e [-90°; 180°] 3)
18.4 If the graph of f is shifted 30° left, give the equation of the new graph which is
formed. 2)
18.5 What transformation must the graph of g undergo to form the graph of /4, where
h(x) = sin x? (2)
ALy
S
X
900 -600 300 0 30 60° 00 1200 1500 300
QUESTION 19 NM16
Given the equation: sin(x + 60°) + 2cos x =0
19.1 Show that the equation can be rewritten as tan x = —4 — J3. 4)
19.2 Determine the solutions of the equation sin(x + 60°) + 2cos x = 0 in the interval
—180° < x < 180°. 3)
19.3 In the diagram below, the graph of f(x) =—2 cos x is drawn for —120° < x <240°.

5

=

v

— 60~ o© GO° 120% 180°

12

Z40°
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19.3.1  Draw the graph of g(x) = sin(x + 60°) for —120° < x <240° on the grid provided in the (3)

ANSWER BOOK.
19.3.2  Determine the values of x in the interval —120° < x < 240° for which sin(x + 60°) + (3)
2cos x > 0.
QUESTION 20 NJ16
20.1 Determine the general solution of 4sinx+2cos2x =2
20.2 The graph of g(x)=—cos2x for xe[-180°:180°] is drawn below.
ty
7,2,
/'// s - ] il R
(// N >
7 & | | \, x
=)| 800 //,.f 7 .900 --\\ 0O /‘/ 900 N \ 1 800
/ / N\ : > "
. \“1‘___ = — ~
=2
- -3
20.2.1 Draw the graph of f(x)=2sinx—1 for xe[-180°;180°] on the set of
axes provided in the ANSWER BOOK. (3)
20.2.2  Write down the values of x for which g is strictly decreasing in the
interval x e[-180°: 0°] (2)
20.2.3 Write down the value(s) of x for which f(x+30%) —g(x+30° =0 for
x € [-180° ; 180°] (2)

QUESTION 21 IEB 2019 NOV

Given f(x)=cos2x+1 and g(x)=tanx for xe[ 0°270].

21.1 Write down the period of f.

21.2 Draw the graphs of fand g on the same system of axes.
21.3  Use the graphs to write down the point(s) of intersection.

21.4  Write the values of x if f(x).g(x) <0

21.5 Write the values of x if f(x) > g(x)
13
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QUESTION 22 FSS17
In the diagram below, the graph of g(x)=cos2x, for xe [-90°:120°] is drawn.
* ¥
1
e | T
g
‘; o [7) o %) :
60 30 0 30 60 90 1207 |
/
-1
v
221 Draw the graph of f(x)=sin(x+ 30°) for xe [-90° 120°] on the set of axes
provided in the ANSWER BOOK. 3)
22.2 Determine the value(s) of x, xe& [-90°; IZOC’] for which both graphs are
decreasing. (2)
22.3 Consider h(x)= f (x+60°).
22.3.1 Describe the transformation the graph of f has to undergo to form the (2)
graph of h:
22.3.2  Determine the equation of £ in its simplest form. 2)
(9]

QUESTION 23 MPS17

23.1 Given: f(x)= cosx—% and g(x)=sin(x+30°).

Use the given sct of axis in the ANSWER BOOK and sketch the graphs of jand g

for xe[-120°; 60°]. Show all intercepts with the axis, coordinaies of turning points
p gp

and coordinates oi endpoints.

(6)
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QUESTION 24 LPS17

The graph of f{x) = sin 2x is drawn in the diagram for the interval x e [-90°;180°]

I 14

e

P

A DN

-9 =60 =8’ 0" 30 60° 9 1200 150° 180°

\ V NV

N -1 b
24.1  Draw on the same set of axes the graph of g(x) = cos(x + 60°) for x € [-90° ; 180°].

Clearly show all intercepts with the axes, coordinates of the turning points and the

endpoints of the graphs. 3)
24.2  Calculate the general solution for sin 2x = cos(x +60°). (6)
24.3  Write down the solution for sin 2x = cos(x +60°), xe[-90°;180°]. (2)
24.4  Determine for which values of x is J(x).g(x) <0, forx € [-90° ; 180°]. 3)

15



Downloaded from Stanmorephysics. com
QUESTION 25 WCS17

Below is the sketch of the graph of f(x) = acosx for x € [-180%;90°].

37y

25.1 Write down the value of a. (1)
259 Sketch the graph of g(x) = sin 2x on the given axes for x € [—180°% 90°] in the (3)
ANSWERBOOK
25.3 What is the period of g7 (1)
25.4 Use your sketch and determine the value(s) of x for which f(x) — g(x) =0 (2)
255 Calculate the maximum value of 3 — 10sin x cos x (3)
QUESTION 26 NM17

In the diagram, the graphs of the functions f(x)=asinx and g(x)=tanbx are drawn on
the same system of axes for the interval 0° <x <225°.

y‘h
94
g &g
1
0 %0° 2350
-1
-2
26.1 Write down the values of a and b. 2)
26.2 Write down the period of f (3x). 2)
26.3 Determine the values of x in the interval 90° < x < 225" for which f (x).g(x) <0. 3)

16
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QUESTION 27 NJ17

In the diagram are the graphs of f(x)=sin2x and A(x)=cos(x—45°) for the
interval x € [-180° ; 180°]. A(-135°;—1) is a minimum point on graph 4 and C(45°;1) isa

maximum point on both graphs. The two graphs intersect at B, C and D (1 65°;— %j .

y - o
f
180°
—180° -90° 0° 90° x
B
A
27.1 Write down the period of f. (D
D

27.2 Determine the x-coordinate of B. (D
27.3 Use the graphs to solve  2sinx.cosx < % (cosx+sinx)  for the interval

x €[—180° ; 180°]. Show ALL working. 4)

[6]
QUESTION 28 NN17
In the diagram, the graph of f(x) =cos2x is drawn for the interval x €[-270°;90°].
Y
.f /. \ /LE_\K“\-.,\
b F |
N / Ty
e / L g .
270 y. -180° ¥ 90° / 0 .9 90"

wa

17
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28.1 Draw the graph of g(x)=2sinx-1 for the interval x €[-270°;90°] on the grid

given in your ANSWER BOOK. Show ALL the intercepts with the axes, as well as
the turning points. (4)

28.2  Let A be a point of intersection of the graphs of f and g. Show that the x-coordinate

~1++5
5

of A satisfies the equation sinx =-

(4)

28.3 Hence, calculate the coordinates of the points of intersection of graphs of fand g for
the interval x € [-270°;90°]. (4)

QUESTION 29 ECS18

29.1 A function is defined as f(x) = acos (x— p)+1.
The function satisfies the following conditions:

e The period 1s 360 °
e Therangeis ye[-1;3)

e The co-ordinates of a maximum point are [210 " ; 3]
Write down the values of @ and p. 2

29.2  Inthe diagram below., the functions f(x) = cos (x —60") and g(x) = sin 3x are drawn for

xe[-90"-180 "].

/

For which values of x is

18
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2921  f'(x)=0 where xe|-90°;180"|?
(1)

2922  f (x) = g(x), where x € [— 90° ;30" ]? Show all relevant calculations.

2923  f(x)> g(x), where xe [— 90" ;30 ]?

QUESTION 30 GPS18

The functions f(x)=tan2x and g(x) =1+sin2x are sketched for x =[-135°:135°]

+u

-135° o, l 452 45° o°

30.1 Write down the equation of the asymptote in the interval x = [—135“ = D“]_

AR |
0.2 Eh{x}=w, determine i in terms of £

2sin” x.cosx

30.3 Determine the equation of p in its simplest form_ if graph g is translated by
moving the y -axis 45° to the right

30.4 Determine the values of x for which (tan2x}(—1—sm2x) = 0 for
x =[—135°;0%.

19

(1

6]

(3

3)
181

(6)
2)
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QUESTION 31 MPS18

In the diagram the graph of g(x) =—cos xis drawn for the interval x € [-90"; 180" ].

31.1 On the same set of axis in the answer book draw the graph of
F(x)=sin(x+30°) for xe[-907; 180"]. Show clearly all the intercepts with

the axes, as well as the turning points. (4)

31.2 Write down the period of g(Zx). (2)

31.3 Determine for which values of x; xe[-90"; 180°] the graphs of f and g are

both increasing. (2)

QUESTION 32 NWS18
In the diagram below, the graphs of f(x) = cos(x+p) and g(x) =sinx+q are drawn on
the same set of axes for —~240° < x <180°. A(=150°;~1)is apoint on g.

321 Determine the values of p and g. 4)

32.2 Determine graphically the values of x, for —240° < x < 1807, where

1
X)= +—
f(x) = g(x) > (2)
32.% Describe the transformation that the graph of f has to undergo to form the graph
of h, where h(x) = —sinx. (2)

20
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QUESTION 33 NM18

33.1 Consider: g(x)= —4cos(x+30°)
33.1.2 Write down the maximum value of g(x). (1)
33.1.3 Determine the range of g(x) + 1. (2)

The graph of g is shifted 60° to the left and then reflected about the

e x-axis to form a new graph A. Determine the equation of h in its
simplest form. )
QUESTION 34 NWN18

3
Consider: f(x)=-2tan 3 x

i (1)
34.1 Write down the period of f.
34.2 The point A(7;2) lies on the graph. Determine the general solution of 1. (3)
i ided i the graph of f for the interval
On the grid provided in the ANSWER BOOK, draw . /
e x!:s [—1%1(;" ;I;SO“]. Clearly show ALL asymptotes, intercepts with the axes and n

endpoint(s) of the graph.

i i f x will f(x)z2 for
34.4 Use the graph to determine for which value(s) o )

x €[-120°; 180°].

34.5 Describe the transformation of graph f to form the graph of

g(x)=-2 tan(% x+ 60"], (2)

1zl

21
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QUESTION 35 NWJ18

In the diagram, the graphs of f(x)=-3 sin% and g(x)=2cos(x —60°) are drawn in the
interval x e[-180°;180°]. T(p; g) is a turning point of g with p <0.

f y
g
“180° 0 Yo“’ =
il i
351 Write down the period of f. (M
352 Write down the range of g. 2)
353 Caleulate fip) — g(p). €)
35.4  Use the graphs to determine the value(s) of x in the interval x [-180°;180°] for
which:
35.4.1 g(x)>0 3)
35.4.2 g(x)g'(x)>0 4)

22



Downloaded from Stanmorephysics. com

QUESTION 36 NWS220
H - K
A i B
//’/ 60 8 cm
D S~< ~<_ - C i
S~ o ] i G
L
12 cm
E F
36.1 Write down the length of KC.
36.2 Determine KL, the perpendicular height of K, above the base of the box.
36.3 Hence, determine the value of s1nK]?L .
sinDLK
QUESTION 37 NM16
37.1 In the diagram below, APQR is drawn with PQ =20 —4x, RQ =x and Q = 60°.

20 —4x P

R
37.1.1 Show that the area of APQR = 5v3x —/3x7.
37.1.2 Determine the value of x for which the area of APQR will be
a maximum.
37.1.3 Calculate the length of PR if the area of APQR is a maximum.

23

)
3)

4)

2)

3)
3)
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37.2 In the diagram below, BC is a pole anchored by two cables at A and D. A, D and C
are in the same horizontal plane. The height of the pole is /# and the angle of elevation

from A to the top of the pole, B, is f. ABD = 2/ and BA =BD.

Il BE

D
Determine the distance AD between the two anchors in terms of /. (7

QUESTION 38 WCS16

In the diagram below, D, B and C are points in the same horizontal plane. AC is a vertical pole
and the length of the cable from D to the top of the pole, A, is p meters. AC L CD. ADC=4;
DCB = (90° — 8) and CBD = 26.

A

38.1 Prove that:

BD_ 2 c.os 0
2sin @ ()
38.2 Calculate the height of the flagpole AC if 6= 30° and p = 3 meters. (2)
38.3 Calculate the length of the cable AB if it is further given that ADB = 70° (5)

[12]
24
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MORE RE-ENFORCING TRIG CHALLENGES

QUESTION 1

Simplify the following without the use of a calculator:

11

1.2

13

14

15

1.6

1.7

1.8

1.9

sin10°cos 20°+cos10°sin 20°
c0s55°c0s10° —smn 55°simn 10°
2smn15°.cos15°
sin22,5°.cos22.5°

cos’15° — sin”15°

cos”15° + sin”15°

(cos 15° —sin15°)”
1-2sin”15°

2sin’22,5° — 1

QUESTION 2

Identities
sin” . sin
2.1 Prove that —ﬂ =1 +—’B )
l—cosf tan [

1 1 2

2.2 Prove: + - —
l-cosB 1+cosH sin" 6
cos” x
2.3 Prove that +Cosx = a —.
tan x tanx—tanxsinx

2.4 Prove the identity:

(sinx—cosx)? 1
——— = —— — Ztanx
1-sin“x cos“x

(4)

(6)
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QUESTION 3 - REDUCTION

3.1

3.2

3.3

34

3.5

3.6

3.7

Simplify the following:
3.1.1  cos(—6)-cosf+cos(90°—6)-sin(180°+6)

3.1.2 sin(90° +x) cos(—x) +sin(180° + x) cos(90° + x).

sin®(—x)

3.1.3  cos(90°+x)-sin(180° +x) —sin(90° +x) - cos(180° —x) — ——

sin150°
Determine the value of the following without the use of a calculator:
3.2.1  sin280°.¢cos160°—cos100°.s1200°

3.2.2  c0s265°.s1mn355°-s1in85°%.cos175°

3.2.3 ¢0s65°.c08295°—sin115° cos205°

Without using a calculator, write the following expressions in terms of

sinl1°:
3.3.1 sin191°

3.3.2 c0s22°

Simplify cos(x—180°) + +/2sin(x+45° to a single trigonometric ratio.
. . . 7 AA

Given: sinP+sinQ = 5 and P+Q=90°

Without using a calculator, determine the value of sin2P.

Show that tan89°xtan88°xtan87°x......xtan1° =1 without the use of a
calculator. Show all steps.

Calculate the value of sin®89°+sin®88°+sin”87°+......+sin” 2° + sin*1°
without the use of a calculator. Show all steps.
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QUESTION 4 - IDENTITIES

4.1 Prove the following identities:

_ 5 ) 5.
411 l—cos20 smn206+2sinb

l—cosB - sin 0

l—cos2xy—sinx
4.1.2 cos A Smx:tanx

S 2X—Ccos X

413 sm2x—2sinx 1 B 1
o cos2x—1 siny  tany
414 cos26 +cosf 3 sin2@ —sin &
o sin’ @ sin@—0.5smn28
415 l1+sm2A  cosA+sinA

cos2A - cosA—sin A

sin3x+sin 7y
41.6 = tan Sx

cos3x+cosTx

41.7 sm3x+cosSxy=2cosdxsmx
42

4.2.1 Prove that cos(60°+8) — cos(60°— = —f35in0

4.2.2 Hence evaluate cos105° — cos15° without using a calculator.

sin® L sinf
1 —cos ﬂ t'm B

4.1 Prove that

1 1 2
42  Prove: + = —
l-cos® 1+cosO® sin 6O
cos’ x
4.3  Prove that +Cosx = —.
tan x tan x —tan xsinx

4.4 Prove the identity:

(sinx—cosx)? _

- = — 2tanx
1-sinx cos®x
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QUESTION 5

“Write in terms of ...”

5.1 If cos36° =Lk, write the following in terms of & :
5.1.1 cosl44°
5.1.2 sin(—54°)
5.1.3 tan36°

5.2 If sin70° = p, express the following in terms of p:
5.2.1 sm290°
522 cos70°

52.3 tan70°

5.3 If cos20° = i, find the value of tan160° in terms of p:
QUESTION 4
Identities
_ sin’ . sin
41 Provethat o/ _j 508 4)

l—cosﬂ_ tan

1 1 2

42  Prove: + =—
I-cos6 1+cosO sin 6
cos” x
4.3  Prove that +CoSX = —. (6)
tan x tan x — tan xsin x
4.4  Prove the identity:
(sin;vc—.cosx)2 _ 1 2 tanx
1-sinZx cosZx
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QUESTION 6

Equations

6.1  Solve for A if 3sin2A =—1 and A €(-180°360°)

6.2  Find the general solution of 2sinxz —3cosz =0
6.3  Determine the general solution of 3sinx+2cosx=0

6.4  Find the general solution of sina = cos(a + 30°)

QUESTION 1 — BASIC COMPOUND AND DOUBLE ANGLES

1.1 Simplity the following:
1.1.1  sin(6+30°)—sin(6—30°)
1.1.2  sin(A—60°)+cos(A—30°)
1.1.3  ~f3sin(6+60°)—sin (6 +30°)

1.2 Determine the value of sin 75° without the use of a calculator.
1.3 Write the following as a single trigonometric ratio:

1.3.1 co0s36.cosO+sin36.sin O

1.3.2 cos2x.cos3x —sin 2x.sin 3x

1.3.3 sin4P.cos2P —cos4P.sin 2P

1.3.4 sinl10°.cos40+cosl10°.s1n40
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SOME OTHER INTERESTING QUESTIONS

.2 .2 2.
. sin" 10°+sm " 80°—cos 11° .
1. Determine the value of without a calculator.
cos’ 259°

2. Simplify the following without the use of a calculator:

cos70° sin70°
_|_

sinl0°  cosl0°

3. If sin11°=¢, determine sin33° in terms of 7
4. Simplify: cos(x +60°)cosx +sin(x+60°)smx

**%5. Determine the maximumvalue of 2sinxcos10°+ 2cosxsinl0°

QUESTION §
5.4 Simplify the expression to a single trigonometric term:
tan(- x).cos x.sin(x — 180°)~1 (5)

52 Given: cos 35°=m

Without using a calculator, determine the value of EACH of the following in

terms of m:

3.2.1 cos2]s® (2)

522 sin20° (3)
3.3 Determine the general solution of:

cos4x.cosx +sin x.sin4x = -0,7 (4)
54 Prowiheily SRAeE - JaSlesnioly ot i (4)

tan2x
[18]
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QUESTION 7

A landscape artist plans to plant flowers within two concentric circles around a vertical light
pole PQ. R isa point on the inner circle and S is a point on the outer circle. R, Q and S lie in

the same horizontal plane. RS 1is a pipe used for the irrigation system in the garden.

7.1

7.2

73

74

The radius of the inner circle is r units and the radius of the outer circle is QS.
The angle of elevation from S to P is 30°.

ROS=2x and PQ=+3r

( b 30
i I

Show that QS =3r

Determine, in terms of 7, the area of the flower garden.

Show that RS = r\[l 0-6cos2x

If »=10metres and x = 56°, calculate RS.

31
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QUESTION §

5.1 In the diagram, P(k: 1) is a point in the 2™ quadrant and is V5 units from the
origin. R is a point on the positive x-axis and obtuse ROP =46.

lly
P(k; 1
O
o
o = O
1.1 Calculate the value of &
5.12 Without using a calculator, calculate the value of:
(a) tand
(b) cos(180°+6)
(0) sinf+60%) in the form 212
V20
5.1.3 Use a calculator to calculate the value of tan(20-40°) correct to
ONE decimal place.

5.2 Prove the following identity: ——ox *SIMX COS¥—SIX _ 5 anox

cosx—sinx Ccosx+sinx

32
53 Evaluate, without using a calculator:  »cos® A
A=18°

32
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QUESTION 7

E is the apex of a pyramid having a square base ABCD. O is the centre of the base.
EBA=0. AB=3m and EO, the perpendicular height of the pyramid, is x.

Volume of pyramid = %(arca of base) x (L height)

7.1 Calculate the length of OB. (3)
7.2 Show that cosf = =
2l 42
2 2 (5)
7.3 If the volume of the pyramid is 15 m®, calculate the value of &. (4)
(12]
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FUNCTIONS
Straight Line Parabola Hyperbola Exponential
y=mx+c _ 2 — P
y=a(x+p) +gq y:xj +q y=ab"""+q
m ... gradient and —p ... axis of P b>0 and b #1
c ... y-intercept Zym:tl-it;y with — Izh ver?cal asymptote 4 ... horizontal
uati =— S
q =P with equation x==p asymptote with
q ... maximum or q ... horizontal asymptote equation y=g
minimum value with equation y=q

(-p;q) Turning point

m<0 ... graphslant | a<O0 ... graph faces a <0... graph is on the a <0 ... graph is below

to the left downwards and has a | second and the fourth the asymptote
minimum turnin uadrant
m>0 ... graph slant point 5 q a>0... graph is above
to the right a>0... graph is on the the asymptote
a>0 ... graph faces | first and the third
upwards and has a quadrant
maximum turning
point
Domain: xe R Domain: xe R Domain: xe R, x#—p Domain: xR
Range: yeR Range: y>¢q if a>0 | Range: ycR, y#gq Range: y>qgif a>0
y<gif a<0 y<qif a<0
Y=y = m(x — _xl) y= a_x2 +bx+c Axis of symmetry/lines of
symmetry:
Axis of symmetry:
-b y=x+c .
x=— substitute
2a y=—x+c
point of intersection of
y=a(x—x)(x—x,) asymptotes
.xltand )iz are x- OR {y:(x—p)+q }

INVERSE FUNCTION
Indicated as [~
e Swop x and y in the given function
e Make y subject of the formula in the new function
e The graph of the given function and the graph of its inverse are reflected about the line y=x

Straight line Parabola Exponential
)’:mX+C y:ax2 y:br

Inverse is a function Inverse is not a function Inverse is a function
x=my+c x=ay’ x=b"

X c =1
= y Ogbx
’x
Y m m y==% _a
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Restrict domain of y = ax’so
that the inverse is a function

L. x>0
Restrictions:

x<

Domain: xR
Range: yeR

Domain: x>0 or x<0
Range: y>0if a>0

y<0ifa<0

Domain: x>0
Range: yeR

QUESTION 1
Given: f(x)= _—1

x—1
1.1 Write down the domain of f .

1.2 Write down the asymptotes of f .

1.3 Sketch the graph of f, clearly showing all intercepts with the axes and any asymptotes.

1.4 For which values of xwill x.f'(x)>0?

QUESTION 2

Given: f(x)= —3 +2

2.1  Write down the equation of the asymptotes of f .

2.2 Write down the domain of f .

2.3 Determine the coordinates of the x -intercept of f .

2.4 Write down the coordinates of the y -intercept of f .

2.5 Draw the graph of f . Clearly show ALL the asymptotes and intercepts with the axes.

QUESTION 3

The function f, defined by f(x)=
X+p

e Therangeof fis yeR,y#

a

1.

e The graph f passes through the origin.

° P(\/§+2;\/§+1)lies on the

3.1  Write down the values of ¢ .

3.2  Calculate the values of a and

3.3 Sketch a neat graph of this function. Your graph must include the asymptotes, if any.

graph of f.

p.

35

DBE/November 2018

ey
2)
3)
2)
[8]

DBE/November 2021

DBE/Feb.-Mar. 2018

+ g, has the following properties:

2)
ey
2)
2)
3)
[10]

ey
®)

“)
[10]
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QUESTION 4

DBE/ 2017

The sketch below shows the graph of f(x) = % +3. The asymptotes of f intersect at A.

The graph f intersects the x -axis and y - axis at C and B respectively.

4.1
4.2
4.3
4.4

4.5

Yy

-

Write down the coordinates of A.
Calculate the coordinates of B.

Calculate the coordinates of C.

Calculate the average gradient of f between B and C

Determine the equation of a line of symmetry of f which has a positive y - intercept.

36
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QUESTION 5 DBE/November 2018

In the diagram below, A and B are the x -intercepts of the graph of f(x)=x>—2x—3. A straight line,
g ,through A cuts f at C(4;5) and the y-axis at (0;1). M is a point on f and N is a point on g such
that MN is parallel to the y -axis. MN cuts the x-axis at T.

. y s
N o)
g
f
L /
T A 0 B x

~ N
5.1  Show that g(x)=x+1. (2)
5.2  Calculate the coordinates of A and B. 3)
5.3 Determine the range of f . 3)
54  If MN=6:

5.4.1 Determine the length of OT if T lies on the negative x -axis. Show ALL 4)

your working.

5.4.2 Hence, write down the coordinates of N. (2)
5.5 Determine the equation of the tangent to f drawn parallel to g . (5)
5.6 For which value(s) of kwill f(x)=x —2x—3and h(x)=x+k NOT intersect? (1)

[20]

QUESTION 6 DBE/November 2017
Given: f(x)=—-ax’+bx+6
6.1 . . 7).

The gradient of the tangent to the graph of f at the point (—l,ajls

Show that a = % and b=2. ®)
6.2  Calculate the x-intercepts of f . 3)
6.3  Calculate the coordinates of the turning point of f . 3)
6.4  Sketch the graph of f . Clearly indicate All intercepts with the axes and the turning point of f. (4)
6.5  Use the graph to determine the values of x for which f(x)>6 3)
6.6  Sketch the graph of g(x)=—x—1on the same set of axes as f . Clearly indicate

ALL intercept with the axes. (2)
6.7  Write down the values of x for which f(x).g(x)<0. 3)

[23]
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QUESTION 7 DBE/November 2018

In the diagram below, the graph of f(x) = ax’is drawn in the interval x<0.

The graph of f'is also drawn. P(—6,—12)is a point on f and R is a point on f o

-‘F
x
P(-6;-12)
7.1 Is f'afunction? Motivate your answer. (2)
7.2 If R is the reflection of P in the line y = x, write down the coordinate of R. (D)
7.3  Calculate the value of . 2)
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74 Write down the equation of f~'in the form y=... 3)

[8]

QUESTION 8 DBE/November 2021
The graph of f(x)=(x—4)(x—6)is drawn below. The parabola cuts the x -axis at B and D and the y -axis at

G. C is the turning point of f . Line AE has an angle of inclination of £ and cuts the x -axis and y -axis ate A
and E respectively. T is a point on f between B and G.

f
T
G
G

8.1  Write down the coordinates of B and D. 2)
8.2  Calculate the coordinates of C . )
8.3  Write down the range of f . (1)
8.4  Given that 8 =14,04°and the tangent to f at T is perpendicular to AE.

8.4.1 Calculate the gradient of AE, correct to TWO decimal places. (1)

8.4.2 Calculate the coordinates of T. 5
8.5 A straight line, g, parallel to AE, cuts f at K(—3;—9) and R .Calculate the x coordinate of R. 6)

[17]

QUESTION 9 DBE/ November 2019

Sketched below is the graph of f(x)=k";k >0. The point (4;16) lies on f .

4
f‘

443 16)

39



Downloaded from Stanmorephysics. corr

9.1  Determine the value of k. (2)
9.2  Graph gis obtained by reflecting graph f about the line y = x .Determine the equation of gin (2)
the form y=...
9.3  Sketch the graph of g, indicate on your graph the coordinate of two points on g . 4)
9.4  Use the graph to determine the value(s) of x for which:
941 f(x)xgx)>0 (2)
942 gx)<-1 (2)
9.5 4
If h(x)= f(—x), calculate the value of x for which f(x)—h(x) :g @)
[16]
QUESTION 10 DBE/ November 2020
The graph of f(x)=3""is sketched below. A is the y -intercept of f .
B is the point of intersection of f and the line y=9.
-—
10.1 Write down the coordinates of A. ()
10.2 Determine the coordinates of B. 3)
10.3  Write down the domain of f'. (2)
10.4 3
Describe the translation from f to h(x) = 2 . ©)
3
10.5 Determine the values of x for which A(x) <1. 3)
[12]
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DBE/Feb.-Mar. 2018

The graph of g(x)=a"is drawn in the sketch below. The point S(2;9) lies on g. T is the y -intercept of g .

52:9

/

L i

11.1 Write down the coordinates of T.

11.2 Calculate the value of a.

11.3 The graph & is obtained by reflecting g in the y -axis. Write down the equation of /.
11.4 Write down the values of x for which 0<]Q gx<l.

QUESTION 12 DBE/2019

1 X
Given the exponential function: g(x)= (—j

12.1
12.2

12.3
12.4

12.5

2
Write down the range of g .
Determine the equation of g'in the form y=....
Is g~'afunction? Justify your answer.
The point M (a;2)lieson g .
12.4.1 Calculate the value of a
12.4.2 M’, the image of M,lies on g . Write down the coordinates of M’
If h(x)= g(x+3)+2, write down the coordinates of the image of M'on & .

QUESTION 13 DBE/2021

13.1

Given : g(x)=3"
13.1.1  Write down the equation g~ in the form y=...
13.1.2 Point P(6;11) lies on A(x)=3""*+2.The graph of # is translated to from g. Write

down the coordinate of the image of Pon g.

41

2)
2)
2)
2)

[8]
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2
2

2)
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13.2 Sketched is the graph of f(x)=2""" +¢q.T(3;16)is a pointon f and the asymptote of f is

y=-16.
Ty
T(3 ; 16)
| ]
0 / ;
e e
16
Determine the values of pand ¢ 4)
[8]
QUESTION 14 DBE/November 2021
The graph of f(x) = log R is drawn below.
B(k;2)is apointon f .
b
/
B(k; 2)
o X
14.1 Calculate the value of k . 2)
14.2 Determine the values of x for which —1< f(x)<2. )
14.3 Write down the equation of f~', the inverse of f,in the form y=... (2)
14.4  For which values of x will x.f(x)<0? )
[8]
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QUESTION 15 DBE/2018

The graph of f(x)= logix is drawn below. B(g; p) isapointon f .
3

15.1

15.2
15.3
15.4

15.5

[
+

For which value(s) of x is log X < 0?
3

Determine the value of p ,without using a caluclator.

Write down the equation of the inverse of f in the form y=....

Write down the range of y = f~'(x)

The function A(x) = (%) is obtained after applying two reflections on f . Write down the

coordinates of B”, the image of B an /.

QUESTION 16 DBE/2019

16.1

16.2

Given: f(x) =L+3
x+2

16.1.1 Determine the equation of the asymptotes of f .

16.1.2  Write down the y =intercept of f .

16.1.3  Calculate the x -intercept of f .

16.1.4  Sketch the graph of f . Clearly label ALL intercepts with the axes and any asymptotes
Sketched below are the graphs of k(x) = ax’ +bx+c and h(x)=-2x+4.

Graph £ has a turning point at (-1;18). S is the x -intercept of hand k.
Graphs hand k also intersect at T.
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(=L 18)
.."")
T
k
h
X
V o g ™= ¥
16.2.1 Calculate the coordinates of S. (2)
1622 Determine the equation of k in the form y =a(x+ p)2 +q 3)
16.2.3  If k(x) =-2x" —4x+16, determine the coordinates of T. &)
16.2.4 Determine the value(s) of x for which k(x) < h(x). 2)
16.2.5 Tt is further given that k is the graph of g'(x). (2)
(a)  For which values of x will the graph of g be concave up? 2)
(b) Sketch the graph of g, showing clearly the x -values of the turning points and 3)
the point of inflection.
[25]
QUESTION 17 DBE/November 2017

The diagram below shows the graph of g(x)= +qg and f(x)= lo g3x .

xX+p
e y=—lis the horizontal asymptote at g .
e B(1;0)1s the x -intercept of f .
e A(t;1)1s a point of intersection between f and g .
e The vertical asymptote of g intersects the x -axis at E and the horizontal asymptote at D.
e OB=BE.
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-

17.1 Write down the range of g. (2)
17.2  Determine the equation of g. (2)
17.3 Calculate the value of ¢. 3)
17.4 Write down the equation of f~', the inverse of £, in the form y=... (2)
17.5  For which values of x will fl(x)<3? (2)
17.6 Determine the point of intersection of the graphs of f and the axis of symmetry of gthathasa (2)
negative gradient. 3)
[14]
QUESTION 18 DBE/November 2018

In the diagram below, A and B are the x -intercepts of the graph of f(x)=x>—2x—3. A straight line,
g .through A cuts f at C(4;5) and the y -axis at (0;1). M is a point on f and N is a point on g such that MN
is parallel to the y -axis. MN cuts the x -axis at T.

\ J f
M L~
\ / C(4 % 5)
\ g f
/f
//1/ / /
T A 0O ' B x
x"/’ N
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18.1 Show that g(x)=x+1. (2
18.2 Calculate the coordinates of A and B. 3)
18.3 Determine the range of f . (3)
18.4 If MN=6:
18.4.1 Determine the length of OT if T lies on the negative x -axis. Show ALL 4
your working.
18.4.2 Hence, write down the coordinates of N. 2)
18.5 Determine the equation of the tangent to f drawn parallel to g . (5)
18.6 For which value(s) of kwill f(x)= x —2x-3and h(x)=x+k NOT intersect? (D
[20]
QUESTION 19 DBE/ November 2019
Below are the graphs of f(x)= x> +bx—3 and g(x)= a .
xX+p
e f has a turning point at C and passes through the x -axis at (1;0).
e Disthe y-intercept of both f and g also intersect each other at E and J.
e The vertical asymptote of g passes through the x -intercept of f .
N
» | \ 4
I\
A | X J
~ %
I
I
I g
|
‘ / e~
l‘
. 2 O Tl x
E . I
g I
I
vy D
.
|
19.1 Write down the value of p. (1)
19.2 Show that ¢« =3and b=2. 3)
19.3 Calculate the coordinate of C. @
19.4 Write down the range of f . (2)
19.5 Determine the equation of the line through C that makes an angle of 45°with the positive 3)
x -axis. Write your answer in the form y=.....
19.6 Is the straight line determine in QUESTION 19.5, a tangent to f ? Explain your answer. (2)
19.7 The function h(x)= f(m—x)+qhas only one x -intercept at x = 0. Determine the values of 4)
mand q .
[19]
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QUESTION 20 DBE/Feb-March 2017

The sketch below shows the graphs of f(x)=]0 gx and g(x)= il +1.

e Tand U are the x -intercepts of g and f respectively.

e The line y=xintersects the asymptotes of g atR, and the graph of g at V.

20.1 Write down the coordinates of U. (D
20.2  Write down the equation of the asymptotes of g. 2)
20.3 Determine the coordinates of T. )
20.4 Write down the equation of /4 , the reflection of f in the line y=x, in the form y=... (2)
20.5 Write down the equation of the asymptotes of A(x—3). (1)
20.6 Calculate the coordinates of V. 4)
20.7 Determine the coordinates of T'the point which is symmetrical to T about the point R. 2)
[14]
QUESTION 21 DBE/2017

Given: f(x)=x"-5x—14and g(x)=2x-14
21.1  On the same set , sketch the graph of f and g .Clearly indicatie all intercepts with the axes and  (6)

turning points.
21.2 1 2)

Determine the equation of the tangent to f at x=2—.
21.3 Determine the values of k for which f(x) =k will have two unequal positive real roots. 2)
21.4 A new graph his obtained by first reflecting g in the x -axis and the translating it 7 units to the ~ (2)
left. Write down the equation of 4 in the form A(x) =mx+c.
[12]
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QUESTION 22 DBE/Feb.-Mar. 2017
22.1  The sketch below shows the graphs of f(x)=x>—-2x-3and g(x)=x-3.
e A and B are the x -intercepts of f.
e The graphs of f and g intersect at C and B.
D is the turning point of f .

fog
A — B —=
D

22.1.1 Determine the coordinates of C. ()
22.1.2  Calculate the lengthof AB. 4
22.1.3 Determine the coordinates of D. )
22.1.4 Calculate the average gradient of f between C and D. (2)
22.1.5  Calculate the size of OCB. 2)
22.1.6  Determine the values of k for which f(x) =k will have two unequal positive real roots. (3)
22.1.7  For which values of xwill f'(x).f"(x)>0? 3)

22.2 The graph of a parabola f has x-interceptsat x=1 and x=5. g(x)=4 isatangentto f atP, (5)
the turning point of f . Sketch the graph of f', clearly showing the intercepts with the axes and

the coordinates of the turning point.
[22]

QUESTION 23 DBE/2017
In the sketch below, P is the y -intercpt of the graph of f(x)=5b". T is the x -intercept of graph g,

the inverse of f . R is the point of intersection of f and g . Straight lines are drawn through O and R and
through P and T.
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23.1 Determine the equation of g (in terms of b ) in the form y=... 2)
23.2  Write down the equation of the line passing through O and R. (1)
23.3  Write down the coordinates of point P. (D)
23.4 Determine the equation of the line passing through P and T. 2)
23.5 Calculate the value of b . %)
[11]
QUESTION 24 DBE/2018
The graphs of f(x) = Ll +4 and parabola g are drawn below.
X+
e C, the turning point of g, lies on the horizontal asymptotes of f .
e The graph of g passes through the origin.
o B[k;%j is a point on f such that BC is parallel to the y -axis.
4
\\“.
\‘\
\\ B (k ) %]
u
”””””””””””” | _"“"":,“/”ﬁ”{:““’““”““"""'
‘R | / : \
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\ / \
\1\ ; // 0 “‘\ X
| \
| / \
| \
1 \
. ‘
1 1
24.1 Write down the domain of f . 2)
24.2  Determine the x -intercept of f . (2)
24.3 Calculate the value of & . (3)
24.4  Write down the coordinates of C. 2)
24.5 Determine the equation of gin the form y=a(x+ p)*+q. (3)
24.6 4
For which value(s) of xwill £ <09 @)
g(x)
24.7 : 2 > . “)
Use the graphs of f and g to determine the number of real roots of ——=5=—(x—3)"-5. Give
X
reasons for your answer.
[20]

49



Downloaded from Stanmorephysics. com
QUESTION 25 DBE/2021
Sketched below are the graphs of f(x)=-2x"+4x+16and g(x)=2x+4 . A and B are the x -intercepts of
f .Cis the pointon f .

*
g
i
A B 3
e B

25.1 Calculate the coordinates of A and B. 3)
25.2 Determine the coordinates of C the turning point of f . 2)
25.3 Write down the range of f . (1)
25.4 The graph of h(x) = f(x+ p)+qhas a maximum value of 15 at x = 2. Determine the values of  (3)

pand g.
25.5 Determine the eqauation of g™', the inverse of g, in the form y=... ()
25.6  For which value(s) of xwill g™'(x).g(x)=0? (2)
2577 If p(x)= f(x)+k, determine the values of k for which p and g will not intersect. 5)

[18]

QUESTION 26 DBE/ November 2020
26.1 Given: h(x) = _Tl +2

26.1.1 Write down the equation of the asymptotes of % . (2)

26.1.2 Determine the equation of the axis of symmetry of /4 that has a negative 2)

gradient

26.1.3 Sketch the graph of %, showing the asymptotes and the intercepts with the axes. “4)

26.2 2)

The graphs of h(x) = %(x +5)* -8 and g(x)= %x + % are sketched below,

e A is the turning point of f .
e The axis of symmetry of f intersects the x-axis at E and line g at D(m;n).
e Cisthe y-intercept of fand g.
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26.2.1
26.2.2
26.2.3
26.2.4
26.2.5

26.2.6

ly
\ | 4
S 34 )C ’
"D@m ; n)
- E O X
A

Write down the coordinates of A.
Write down the range of f .

Calculate the values of mand »n.
Calculate the area of OCDE.

Determine the equation of gil , the inverse of g, in the form y=...

If h(x)=g'(x)+kisa tangent to f , determine the coordinates of the point of
contact between h and f
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