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1 Advanced Simultaneous Equations

Usually used when we don’t have two linear equations in the form:

ax + by =c
px+qy=r

.. . Solve 2 % =41 ] y—z=1
For the above we usually use elimination. it ¥
@ Rearrange the linear equation:
. . . . . y—z=9 = y=x+9
For non-linear we typically use substitution, i.e. ! !
o @ Substitute into the circle equation:
. . 2? + (z+9)% =41
1. Rearrange one equation for one variable P
2. Substitute into the other equation and solve [ 22 4 182 + 40 =0
3. Then back substitute in to step 1 ] x4 92+20=0
(z+95)(x+4)=0
x 5 or x 1
@ Find y for each value of x:
@ S5: vy 54+9=4
T 1: y 1+9=5
T , Y =4 or Ly

For non-linear you can get more than one pair of solutions
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Worked Example Your Turn
Solve the following pair of simultaneous equations: Solve the following pair of simultaneous equations:
3x +4y =5 4x — 5y =1
x?+y%2 =17 x2+y2 =61
Dr Frost 419e
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Fill in the Gaps

Question State x =/ y = | Substitute and rearrange to Solve the quadratic Find corresponding
substitution give quadratic equation equation y or x values
y=x%-5x+3 =2y —7 2x—-7=x%2-5x+3 x=-2)(x=5)=0
y=2x—7 y 0=x2—7x+10 x=2orx=5
2
2 12 _ x“+2(5-x)=13—-4x
x +x21 B4l o5y | x2+10-2x=13—4x
Y= x2+2x-3=0
x2+y2=20 _
Xx—y=2 x=y+2

3x2-2y=7x-8
Ix=y-—-2

x2+y*+xy=31
x+y+1=0
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Worked Example Your Turn

A rectangle with length x cm and width y cm, where x > vy, A rectangle with length x cm and width y cm, where x > vy,
has a perimeter of 26 cm and an area of 40 cm? has a perimeter of 20 cm and an area of 24 cm?
Find the values of x and y Find the values of x and y
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Extra Notes
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2 Advanced Trigonometry

In your GCSE you are given the following on your Exam Aid:

The key thing is knowing :

START: Non-right-angled triangle

/ Do you have a SIDE and its

OPPOSITE ANGLE as a pair?

\
(e.g. sdeaopposny
B
USE THE SINE RULE
Do you have SAS a/sinA = b/sinB = c/sinC
or SSS? e .
- (@SS ancie FeWeen: Fln.dln.g a side: use a‘s above
\orau 3 sides) Finding an angle: flip it up

YES

C

Quick decision table

What you are GIVEN

A side and its opposite angle (+
one more side or angle)

2 sides + the angle BETWEEN
them (SAS)

All 3 sides (SSS)

2 sides + the angle BETWEEN
them (SAS)

USE THE COSINE RULE
Find a side: a2 = b2 + c2 - 2bc-cosA

Find an angle:
cosA = (b2 + c2 - a?) / 2bc

NEED THE AREA?

If you have 2 sides + the

Area = %-a-b-sinC

angle between them (SAS):

In any triangle ABC where a, b and ¢
are the length of the sides:

. a b c
sine rule: = =

sind sinB sinC

WHEN to use each rule and HOW to use them

cosine rule: @* = b* + 2bc cos A

Area of triangle = % absinC
Rule to use Finding
Sine Rule Missing side OR angle
Cosine Rule The third (opposite) side
Cosine Rule (rearranged) Any angle
Area="'%absinC The area
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Notes

In triangle ABC, AB = 9 cm, AC = 12 cm and the angle at A = 47°. Find the length BC, then
the area of the triangle.

Step 1 — Label the diagram

Put the lower-case letters OPPOSITE their angles. The unknown side BC is opposite angle A,

so call it a. The known sides become b = 12 cm (opposite B) and ¢ = 9 cm (opposite C). The
47° angle is A, sitting between b and c.

B St c

Two sides (9 and 12) and the angle between them (47%) . SAS

Step 2 — Use the flow diagram to choose the rule

1. Is there a side + its opposite angle as a pair? No — we know angle A but not side a, and

no other complete pair. So NOT the sine rule.

2. Do we have SAS or SSS? Yes — SAS: two sides (9 and 12) with the angle (47°) trapped

between them.
3. — Use the COSINE RULE to find the missing side a.

Step 3 — Substitute and calculate (finding BC)
a*=b?*+c*-2bc'cos A
a?=122+9-2x12x 9 x cos 47°

a’=144 + 81 - 216 x cos 47°

a?=225-216 x 0.6820...
a?=225-147.31...=77.69...

a=177.69...=8.81cm (3 s.f)

BC =8.81cm (3 s.f)

Now the area (bonus — same SAS information)

We have two sides (9 and 12) and the included angle (47°), so use Area = % ab sin C with the

angle between them:

Area = % x 12 x 9 x sin 47°

Area = 54 x sin 47° =54 x 0.7314...
Area =39.5cm? (3 s.f)

Area = 39.5 cm? (3 s.f.)

5. Exam tips & common mistakes

« Calculator MUST be in DEGREES (look for the D / DEG symbol).

+ Don't round mid-calculation — keep full decimals until the final line, then round to 3 s.f.

« Cosine rule for an angle: do 224.31... type working then cos™. A negative cos value
means the angle is obtuse — that's fine and expected.

+ Sine rule for an angle can have two answers (x and 180° - x). Check which fits the
triangle.

« Always match a with A: the side and the angle in the same term must be OPPOSITE each
other.

+ Show the substituted line of working — it earns method marks even if the arithmetic slips.

*complete knowledge organiser on hgsmaths.com
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Fill in the Gaps

Question

Label the triangle and
calculate any angles

Fill into the formula and cross
out the part not needed

Rearrange the formula

Use calculator to find
missing length.

8.1cm

a
8.1cm

a b c

sinAzsinstinC
8.1 X
sin41 ~ sin95  sifi %

8.1
sin 41

x = sin 95 x

x =123 cm

7.3W x

sin48 sifi R " Sin55

10 mm
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Fill in the Gaps

g9 uls

- =X
9guIs X §°¢
9LulS goUls
el X
gy uls gouls
Zl X
6quls X 6SUlS Py uls
PPUIS X 6 6 X
(dpt) e|nw.oj e|nw.oj ojul wesbelp
yibua abue.siedy ajyninisqns p3ajlaqen
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Fill in the Gaps

Label the triangle

Fill into the formula and cross
out the part not needed

Rearrange the formula

Use calculator to find
missing angle.

B 17‘5acm
c
R

sinA sinB sinC

a b c

sin134_ in _sinx
175 T 6.9

sin 134

sinx = 6.9 X 17c

x = sin~1(0.2836)

x =16.5°

B
a
c \5\(1/ sind sin43
48cm 4.8 cm — —
e ; a2 /a\ 62 48
A
S e
8 cm, 8 G
61
5cm 5 cm 61

46 mm
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Fill in the Gaps

0T

— = XxuIs
LY UIS X §
wel ﬂnw
ws ze1
9¢  €C
ceUIS XxUIS
a L S
X — —_—= X UIS —
dPas==% 9g uIs X / . XUIS 9guls
(dpt) e|jnw.oy e|nw.oj ojul
9|buy 21ndy abuesiedy ainsqns pali12qen
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Fill in the Gaps

Question

Label the triangle with
the angle being used as A

Fill into the formula

Use calculator to find
missing length.

14.7 cm
179 cm
p

A b
14.7 cm
C c
179 cm
% @

B

a? = b2 + c%? — 2bccos A

x%2 =14.7%2+17.9%2 -2 x 14.7 x 17.9 cos 62

x% = 289.436
x=17.0cm (1 dp)

8cm

6cm
d

b

6cm

-

88
c G
8¢

m
d a

B

a? = b2+ c%—2bccosA

x2 =6%2+8%2—-2x6X8Xcos88

e

e
ﬁll cm

65 mm ‘ 85 mm
f

»

- mm‘|| 85 mm
f

52cm
@ 2
55cm

52cm
@ i
55cm
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Fill in the Gaps

€SS0 X YT X ZE X C—
N.V._“ + NNM = NR

w71

06

wo g

96S0O X 8 X [T X Z—
N@.TNHH” N.R

9/LSO0I X G X [LX7—

SO E = &
S90°LS = ¢ St L= o

dpt 03 x X ejnuw.ioj ojul we.abelp
o1njsqns pajleqen
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Fill in the Gaps

Question

Label the triangle with the
angle being found as A

Fill into the formula

Use calculator to find
missing angle

10.7 cm
114 cm
13.2cm

bZ + % —a?

A=
0 2bc

10.7% + 11.4% — 13.22

cosA = 0.2878

A = cos~1(0.2878)

O A= 107 % 114 A=7373°
A b2 + ¢2 — g2
COoS S
b
iy — 2bc

6 F7 =8

cosm=——

o 2X6X7

6.2cm

9cm
7 cm
11cm

11 cm
18 cm
25cm
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Fill in the Gaps

§X9X¢

= X S0D
z€E— 25+ 29
SN.N
5
XS0OX8X /L X7—
NMW + NN. = N.V
LXO0T XZ — xs05| XS0 X L X 0T X Z—
zST — NN. T 0T NN. + NOH = NMH
JOf = €L X6XT — xs0n| XSOIX ET X 6 X T—
V1T — €1 ¥ z6 z€1 + 26 = V1
(dp1) e|nw.ioj abuelieady EINIAO) Olu we.belp
9|buy 1nisqns pajieqen
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Worked Example Your Turn
Find the value of the largest angle. Find the value of the largest angle.
15 cm 13cm 7 cm
7cm
11 cm 15 om
Give your answer correct to 1 decimal place. Give your answer correct to 1 decimal place.
Dr Frost 466d
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Review

Choosing The Appropriate Technique eg. 1
1. The triangle is not right-angled.
Sometimes more than one technique from the formula table at the top of this page can be used to solve a trig @ 2. We do know a side and its opposite angle.
problem, but you will want to choose the most efficient and easiest method to save time. The flowchart below 3. Therefore we use the Sine Rule.
shows how to decide which method to use: 2 8

Is the triangle
right-angled?

YES'/ \\1\10 4 1

Does the question Do you know a side ’ 1. The tdangle i§ right-angled.
involve any angles? and its opposite angle? 2. The question anOIVFS af{gles- )
3. Therefore we use trig ratios - sin, cos and tan.
YES/ \\2\10 YES/ \‘NO y
Use trig ratios: Use Pythagoras’s Use the Use the
sin, cos and tan Theorem Sine Rule Cosine Rule 1 5
eg.3
1. The triangle is right-angled.
5 2. The question does not involve angles.
4 3. Therefore we use Pythagoras's Theorem.
eg. 4

—

. The triangle is not right-angled.
. We do not know a side and its opposite angle.
9 1 6 3. Therefore we use the Cosine Rule.

3]
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n
4
WIECLT = Dady o UISGT X €2 X M =y wosT S
wogg
4

H
a
4
JUIG'GE = DaLY »9G UIs XELXT=V a
q
N
4
wo = Doy EQUISGX X ==V
I
ED
1

<

woGgT ‘
4
wo = DaLy 5 uis X X M =V 0 WopT
woel
d

Fill in the Gaps

J 14
[4
wo = DUy ° uis X X M =V woy oC8 01
q

.U WwoT1 ﬁ\
y LS
wo = DoAY | o uis X XZ=y
1 woep
d
lamsuy uone|noje) adeys
Z
JUIS g = = DaLy
T
9 q %
D 2

a
:e|nw.oj eaJte 9yl Suisn mojaq (dp 01) uoie|ndjed pue aj3uel} Yyoea 4oy Syue|q ay3 ul ||i4
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Exact Values in Trigonometry

We can write the exact values in a table, using a pattern, to help us

remember them.

Angle, 6 30° 45° 60°
| 1] v | &
21 7 2 2 2
cos 6 ﬁ ‘/—_2 Vi1

2 2 2 2

1 V2 V3
tan @ — —=1 ==

® | w v
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Exact Trigonometric Values

exact values in trigonometry

45°

V2

45°

angle

sin

COS

tan

OO

30°

45°

60°

90°

Dr Frost 412a
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Worked Example Your Turn
Show that Show that
55sin 30° X cos 30° X 8tan 30°is an integer 2sin60° X 5cos60° X 6tan 60°is an integer
Dr Frost 412b
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Extra Notes
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3 3D Pythagoras’ Theorem and Trigonometry

3. Which tool do | use? (Method flow)

: E 5 e 5. Exam tips & common mistakes
Find your 2D triangle first. Then: only sides known — Pythagoras; an angle is involved -~ SOH
CAH TOA. * ALWAYS draw the 2D triangle separately — don't try to work inside the 3D picture.
* Find the base diagonal first; it's usually the bridge to the part the question wants.

START: 3D shape problem . Ke;atpstme base diagonal as an exact surd (e.g. V100, ¥125) and don't round it before the
next step.

* Calculator MUST be in DEGREES (look for D / DEG).

1. identify the RIGHT-ANGLED TRIANGLE inside the shape * For the angle between a line and a plane, the opposite side is the vertical height; the
adjacent is the line's shadow on the base.

v * Label the right angle on your sketch — it confirms which side is the hypotenuse.

* Re-read the question: AG, the angle, or a face diagonal are different answers. Show each
substituted line for method marks.

Sketch it separatoly as o flat 20 thangle. Ofton you need 4 base dagonal first

What do you know in

Only SIDES An ANGLE
that 2D triangle?
{ordy sides, or saies » an angie”
USE PYTHAGORAS USE SOH CAH TOA
Find a side from two others sin = O/M cos = AH tan = O/A
c=at+ly Fird an angle use the inverse (shift) key
{rosrrange 10 o' = ¢ « b for a shorter mde) Fod o slde < rearrange the rato
( \
2. Answer the actual question
Yout triangle answet may be o steppng stone reread whal was asked
\ )
Quick decision table
In your 2D triangle you -
“BEA Tool to use Finding
Two sides, no angle (and a Pythagoras The third side
right angle)
s : ; 3D Pythagoras 2
Three dimensions of a cuboid d2=|2¥tw?i?1= Space diagonal
Two sides + want the angle SOH CAH TOA (inverse) An angle
A side + an angle SOH CAH TOA (rearrange) = Another side

Page 101




3D Pythagoras’ Theorem

The key here is identifying some 2D triangle ‘floating’ in 3D space.

You will usually need to use Pythagoras twice.

Face-Diagonal

Body-Diagonal

Body-Diagonal
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Fluency Practice

T~

"9[Sue-1y3LI Ay} IR ¢, 93Uk} po[3ue-1ysLI e e
03 PIognd & JO SJN1A ¢ urol nok ued sfem Auew MOH

XOg © Wl so[suell] SeIid
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Worked Example Your Turn

Shown below is a cube. Shown below is a cube.
a) Calculate the length AC. a) Calculate the length BD.
b) Calculate the length AG. b) Calculate the length BH.
H G H 6
E F E F
D J £ D ¢
A 4cm B A 5cm B
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Worked Example Your Turn

Shown below is a cuboid. Shown below is a cuboid.
a) Calculate the length AC. a) Calculate the length AC.
b) Calculate the length AG. b) Calculate the length AG.

H 6 H 6
E F |aem - F| 3cm

o) - o .
A 8cm o " 6cm 8
Dr Frost 410b and 410a
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Worked Example

The diagram below shows a prism with a trapezium cross-
section.

S
! 13 cm
I
C i R
11 cm Pi B 6.cm
Q
=i [1-9cm
o A

Find the length of OA

Your Turn
The diagram below shows a prism with a trapezium cross-
section.
S
13 cm

C R

7cm

0

% ] 11 cm

[0) 12 cm A

Find the length of OC

Dr Frost 410c
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Worked Example

Your Turn

LMNPQR is a triangular prism.
LM =11cm, QP = 15cmand LQ = 9 cm.
Angle LMN = 90°

11 cm

Find the length of the line MP.
Give your answer correct to 1 decimal place.

ABCDETF is a triangular prism.
AB =9m,BC =10 mand AE = 13 m.
Angle ABC = 90°.

E 13 m A

Find the length of the line CE.
Give your answer correct to 1 decimal place.

Dr Frost 410d
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Worked Example Your Turn

The diagram below shows a prism with a trapezium cross- The diagram below shows a prism with a trapezium cross-
section. section.

5 crg
0] 12 cm A
Find the length of OR Find the length of QC
Give your answer to 1 decimal place. Give your answer to 1 decimal place.

Dr Frost 410e
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Worked Example

Your Turn

Shown below is a square based pyramid.
a) Find the length BD.
b) Find the length EM.
c) Find the length EF.

Shown below is a square based pyramid.
a) Find the length BD.
b) Find the length EM.
c) Find the length EF.

E-
10cm
C
F
A 6cm D
Dr Frost 410f and 410g

Page 110




3D Trigonometry
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Worked Example

Your Turn

A cube ABCDEFGH has side lengths of 10 cm.
Find the angle between the diagonal AH and the base EFGH.

A B

D

E H

A cube ABCDEFGH has side lengths of 6 cm.
Find the angle between the diagonal AH and the base EFGH.

A B

D
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Worked Example Your Turn

Calculate the angle between the line FC and the plane ABGF. | Calculate the angle between the line FC and the plane ABGF.

E E

zz-.._l6cm

B

Dr Frost 411a
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Worked Example

Your Turn

VABCD is a rectangular based pyramid.
Calculate the angle between I/'C and the plane ABCD.

14
A

VABCD is a rectangular based pyramid.
Calculate the angle between V(C and the plane ABCD.

v
A

Dr Frost 411b
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Worked Example Your Turn

ABCDE is a rectangle-based pyramid. ABCDE is a square-based pyramid.

AB = 145cmand BC = 75 cm AB = BC =95m

CE =100cm The perpendicular height of ABCDE is 83 m
Find the size of angle CEA Find the size of angle CEA

Give your answer correct to one decimal place. Give your answer correct to one decimal place.
Dr Frost 411c
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Worked Example

Your Turn

The diagram shows a triangular prism ABCDEF

E
27 cm

10 cm|
40
14 cm
Angle BAF = 90°
AB =14 cm, FE = 27 cmand AF = 10 cm
M is the midpoint of BC

Calculate the size of angle between FM and the base ABCD
Give your answer correct to one decimal place.

The diagram shows a triangular prism ABCDEF

F is vertically above the midpoint of AB
AB = 20cm, FE = 36 cmand AF = 13 cm
M is the midpoint of BC

Calculate the size of angle between FM and the base ABCD
Give your answer correct to one decimal place.

Dr Frost 411e
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Worked Example

Your Turn

The diagram shows a triangular prism ABCDEF

E

38 cm

AF = 38cmand FE = 57 cm
Angle FBA = 40°

Calculate the size of angle between FC and the base ABCD
Give your answer correct to one decimal place.

The diagram shows a triangular prism ABCDEF

32cm

AF = 32cmand FE = 41 cm
Angle FBA = 52°

Calculate the size of angle between FC and the base ABCD
Give your answer correct to one decimal place.

Dr Frost 411f
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Worked Example

Your Turn

The diagram shows a triangular prism ABCDEF

E
M

67 cm
45 cm ‘
B

F is vertically above the midpoint of AB
AB =45cmand BC = 67 cm

Angle FBA = 50°

M is the midpoint of EF

Calculate the length of MB

Give your answer correct to one decimal place.

The diagram shows a triangular prism ABCDEF

E

A R 45 cm
27 cm B

Angle BAF = 90°

AB = 27 cmand BC = 45 cm
Angle FBA = 28°

M is the midpoint of EF
Calculate the length of MB

Give your answer correct to one decimal place.

Dr Frost 411g
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Extra Notes
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4 Exponential and Trigonometric Graphs

There are two general shapes for exponential graphs:

Exponential Growth

As x X
increases,
y
increases
> X
y = kxa*
where a > 1

Exponential Decay

As x
increases,
y

decreases

y = kxa*
where0<a<1

y =kxa™*
where a > 1

When sketching exponential graphs, we also need to find
the coordinates of the intercept with the y-axis.

y

'S

y-intercept

> X

How can we find the y-intercept
of an exponential graph?

To find the y-intercept, we

substitute x = 0 into the
equation of the graph.

Point C is the intersection of
the graph with equation
y = 12x5* and the y-axis.
Find the coordinates of C.

When x = 0:
y = 12%5°
y=12

The coordinates of
point C are

(0,12)

When sketching exponential graphs, we also need to
consider the asymptotes of the graph.

y

4

y-intercept

An asymptote is a line that

a curve tends towards but
never meets or crosses.

asymptote We can see that an exponential graph
/ has one horizontal asymptote

How can we find the
equation for the asymptote
of an exponential graph?

/

Dr Prost

If we are given an exponential graph, we Cah usually
identify the asymptote by sight. If we are given the
equation of the exponential, we heed to |00k at
what happens to the y-values as x gets inCreasingly
smaller (in this Case) or inCreasingly bigger...

We can model real-life scenarios using exponential graphs.

y = kxa*

Initial value

Multiplicative factor

The number N of bacteria after
time t hours is modelled by the
equation N = 420x3¢

s

The initial number of
bacteria is 420 and
the multiplicative
factor is 3

The value £V of a boat as it
depreciates after time t years
is modelled by the equation
V = 22500%0.85¢

The initial value of
the boat is £22500
and the multiplicative

factor is 0.85 ==
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Worked Example

Your Turn

The sketch graph shows a curve with equation y = ab*

The sketch graph shows a curve with equation y = ab*

The curve passes through the points (0, 3.25) and (3,87.75). The curve passes through the points (0, 2.75) and (2, 68.75).
Calculate the value of a and the value of b.

Calculate the value of a and the value of b.

Dr Frost 425a
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Worked Example

Your Turn

This graph shows a curve with equation y = pg*

A
y

60

50

40 /
30

Calculate the value of p and q.

This graph shows a curve with equation y = pg*

A
y
18
— —12
6/
/
0 1
i

Calculate the value of p and g.

Dr Frost 425b
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Worked Example

Your Turn

At the start of an experiment, a petri dish contained 4,000,000
bacteria. After 4 days, there were 6,000,000 bacteria. It is
assumed that the number of bacteria is given by the formula
N = ar® where N is the number of bacteria, t days after the
start of the experiment. Calculate the number of bacteria 7
days after the start of the experiment, giving your answer

to 3 significant figures.

At the start of an experiment, a petri dish contained 4,000,000
bacteria. After 5 days, there were 13,000,000 bacteria. It is
assumed that the number of bacteria is given by the formula
N = art where N is the number of bacteria, t days after the
start of the experiment. Calculate the number of bacteria 11
days after the start of the experiment, giving your answer

to 3 significant figures.

Dr Frost 425c
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Trigonometric Graphs

Angle
(O Degrees)

OO

30°

45°

60°

90°

180°

270°

360°

sin(60)

cos(0)

tan(0)
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Worked Example

Sketch the graph y = sin(x) for —360° < x < 360°
"y
0.5

1 1 1 1 1 1 |
I T T T T T g
45

-180 -90 0 90 180 270 360

0
(degrees) X
0.5+

14

Sketch the graph y = cos(x) for —360° < x < 360°

"Ny

1 ] 1 1 1 1 |
I T T T T T 2l
45

-180 -90 0 90 180 270 360

0
(degrees) X

Dr Frost 431a
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Worked Example

Sketch the graph y = tan(x) for —360° < x < 360°

4
Ny
2 .
f } } } } } =
180 90 0 90 180 270 360 450
(degrees) X
24
-4 -

Dr Frost 431b
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Key Features to Understand/Memorise

y =cosXx

You should be able to

identify the
coordinates of these

il key points (circled).

You should know the
maximum and minimum
values of the function are
—1and 1.

You should recognise the

I lines of symmetry. For

example, observe that

sin 10° = sin 170°. We will
use these properties when
solving equations.

You should recognise the
rotational symmetry of
these graphs. For
example, observe that
sin170° = —sin 190°

sin(x) = sin(180 — x)
cos(x) = cos(360 — x)
sin and cos repeat every 360°

tan repeats every 180°
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Worked Example

Your Turn

AN /

/50 270 -1 -90 90 18 270 0

Suppose we know that sin(30) = 0.5. By thinking about
symmetry in the graph, work out:

a) sin(150) =
b) sin(—30) =

c) sin(210) =

AN /

/50 270 -1 -90 90 18 270 0

Suppose we know that sin(60) = g By thinking about
symmetry in the graph, work out:

a) sin(240) =
b) sin(120) =

c) sin(—60) =

Page 152




Worked Example

Your Turn

360 -2W0 9\80/470 360
wits

Suppose we know that cos(60) = 0.5. By thinking about
symmetry in the graph, work out:

a) cos(120) =
b) cos(—60) =

c) cos(240) =

~

-360 -2 -180 0

AN
IV

Suppose we know that cos(30) = g By thinking about

symmetry in the graph, work out:
a) cos(—30) =
b) cos(210) =

c) cos(150) =
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Worked Example

Your Turn

14 5 /
90 0 270 360

Suppose we know that tan(30) = \/—% By thinking about

T T
/bo -2?0 180 -9@

symmetry in the graph, work out:
a) tan(—-30) =

b) tan(150) =

14 ; / i
: : /
90 0 270 360

Suppose we know that tan(60) = /3. By thinking about
symmetry in the graph, work out:

T T
/bo -2?0 180 -9@)

a) tan(120) =

b) tan(—60) =
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Extra Notes
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