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Please note: All attempts have been made to ensure the accuracy and reliability of the
information provided in this document.

Trigonometry 1 — Hints & Tips

* Read the question carefully.

* Know the vocabulary.

+ Draw a diagram every time.

» Label all diagrams.

» Check the mode on your calculator — radians or degrees.
* Check for the format of your answer; e.g. in terms of 1.

* Include the units.

*  Know how to round your answer.

* Know when to round your answer.

* Do not round early.

A radian is the measure of
the angle at the centre of a
circle subtended by an arc
equal in length to the
radius.




Sine, Cosine and Tangent are well known but are given on page 16 of your Formulae book —
along with Pythagoras’ Theorem.

Cosecant, Secant and Cotangent are the reciprocals of these and are given on page 13.

Handy way to remember the ratios:

) Opposite Adjacent Opposite
Sinx =———— Cosx =————— Tanx = ———
Hypotenuse Hypotenuse Adjacent
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Refer to page 13 in your log tables.



%X Trigonometry Exam Tips:

U

* Draw a diagram every time.
* Label all diagrams.

* Check the mode on your calculator —
radians or degrees.

* Know how and when to round your
answetr.

%X Important Formulae
V/5<

Formulae for sin, cos and tan
Pythagoras’ Theorem

Cosine Rule

Sine Rule

Area of Triangle

Length of Arc

Area of section of circle
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Formula for radians to degrees
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%5 Important Formulae

1. Formulae for sin, cos and tan

. 0o adj o
sinf@ = ﬂ;cos@ = —J; tan @ = LF_'
hyp hyp adj
2. Pythagoras Theorem hyp? = opp? + adj?
3. Cosine Rule a® = b +c® —2hbcCos.A
. sinA sinB sinC a b c
4.Sine Rule = = Of —— = ——=—
b c sin4d sinB sinC

5. Area of Triangle = %ab sinC

%é Important Formulae

6. Length of Arc [ =16

) ) 1
7. Area of section of circle Area = 51‘29

8. Formula for radians to degrees m radians = 180°

Log tables — Pages 13, 14, 15 and 16

05/12/2022



%X Labelling in sine and cosine rules
and area formula

* 3, b, care the lengths of the sides

A, B, Carethe angles

* A opposite a
* B opposite b
* Coppositec

%X Using sin'! and cos! to solve

Wg equations

In general, an equation like cos(x) = 0.5 has two solutions.

In this case the solutions are x=60° and x= 300°.
Procedure for getting both solutions:

1. Getreference angle using cos®  cos'0.5=60°

2. Check which quadrant the other solution could be in.
cos is positive in 15t and 4t quadrant

3. Apply the correct formula for that quadrant.
in 4t quadrant the formula is 6 = 360° - reference angle
so the solutions are x = 60° and x = 300°

See next slide for details
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%X Using sin'! and cos™ to solve

Wg equations

2nd quadrant 90° 1t quadrant

Sin + All +
-

180°
360°

Tan + Cos +

3rd quadrant 4th quadrant

8° = 180° +x° [e°=360° -

270°
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Please note: AN attempts have been made to ensure the accuracy and rekability of the infermation provided

in this document.

Coordinate Geometry: The Line — Hints & Tips

General Hints and Tips

1 Always draw diagrams. This is useful in every guestion, but it is particularhy helpful
with guestions relating to the circle or more difficult guestions.

2 Make sure you know which formulae are in the tables, and where in the tables they are.
Formulae in the tables:
Slope of a line
¥2 —y1)
- (xZ —x1
Distance between 2 points
- JEZ — 13T + (2 — v1)7
Midpoint formula
x1 4+ x2 w1l + 2

2 z
Equation of a line (2 different

formats)

- (w— wl) = m(x— x1)
Area of a triangle with one point at the
origin

- (32lx1y2 — x2¥1|)
Point dividing a line segment in the ratio
a:b

To find the angle between 2 lines:
- Tand = + (ml — m2)/(1 + ml.mZ
Perpendicular distance from a point to a
- line
|ax1i+byl+c|
vaz+b=

3 Learn other formulae off by heart.

The Line
1 To get an equation of a line you always need 2 things:
- A point
- A slope

Once you have these, use the formula y - vy = mix - x4)

2 To check if a point Is on a line, substitute it into the equation.
If the answer = 0, then the point is on the line, otherwise it is not.

3 To plot a line, you need two points on the line.
An easy way to find points on a line is:
Let x = 0, solve for y. This will give you a point {0y)
Let y = 0, solve for x. This will give you a point {x,0)
Use these two points to plot the line.

4 If aline intersects the x-axis, then y = 0 at that point.
If a line intersects the y-axis, then x = 0 at that point.

5 Use simultaneous equations to find the point of intersection between 2 lines.

& If lines are parallel, their slopes are equal.
If lines are perpendicular, then multiplying their slopes together eguals -1 (my.mz =-1)

& To use the area of a triangle formula (Velx.yz - Xzy4]) one of the points needs o be (0.0).
If you are looking for the area of a triangle, where no points are at the origin (0,0),
use translations to bring one of the points to (0,0) and then use the formula as normal.
Alternatively, you can use the area = 'z base x perpendicular height formula.

9 If 3 or more poinis lie on the same line, they are said to be collinear.
To check if 3 points (e.g. a. b, c) are collinear, see what the slopes of |ab] and |bc| are.
If they are the same, then the points are collinear, otherwise they are not.
An alternative way of doing this is fo calculate the area of the friangle using the 3 points.
If the area = 0, then the points are collinear, otherwise they are not.

An example - you want the slope of a line and are told it is perpendicular to another line with slope 23
Tumn it upside down and change the sign of it. So in this case, the slope of the line you want is -3/2
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The Basics — Pages 18 & 19 of “Formulae and Tables”

dy
=T
me 02 YD
x2 —x1)
0 = N @ = opposite
adjacent

m = “the rise over the run”

m, when line written y = mx + ¢
L1:4x—-2y+7=0
2y =4x+7
y=2x+7/2

m=2

When you have a point (x1, y1) and the
slope m find the equation of the line using:
(y=y1l)=m(x-x1) Line K has a positive slope (a < 90°)
Line L has a negative slope (B > 90°)

The slope continued

A line has a constant slope, more complex functions, like a
circle or a quadratic, don’t

But the slope at any point on a curve has the same slope as
the tangent to the curve at that point \

Lines with the same slope are parallel (and vice versa!)

Lines with the slopes m and -1/m are perpendicular. For
>\ example if a line has the slope -2/3 then all lines
\ perpendicular to this line will have a slope 3/2
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The Basics — Pages 18 & 19 of “Formulae and Tables”

Distance:

1PQ| =/(x2 — x1)% + (y2 — y1)2

(Pythagoras’s Theorem with the line segment as the hypotenuse)

Q(x2, y2)

The Basics — Pages 18 & 19 of “Formulae and Tables”

Point dividing [PQ] in the ratio a:b

)

_ (bx1+ax2 by1+ay2)
- a+b a+b

Midpoint:

x1+x2 yl+y2
C= ,
2 2
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The Basics — Pages 18 & 19 of “Formulae and Tables”

Area of Triangle: OPQ P(x1,y1)
Area =% |x1y2 — x2y1]|

Q(x2, y2)

0(0, 0)

The Basics — Pages 18 & 19 of “Formulae and Tables”

Perpendicular distance from point (x1, y1) to line Lax+by+c=

ax+by+c=0

lax1 + byl + ¢| s P(x1,y1)

JZ 1 2

10
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The Basics — Pages 18 & 19 of “Formulae and Tables”

The angle formed between two lines of slope
m1 and m2 can be found using:

ml-m2

tana = £
1+mima2

The positive answer gives the tan of the acute
angle a

The negative answer gives the tan of the obtuse
angle B

Cmmm e

11
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Coordinate Geometry: The Circle — Hints & Tips

General:

Circle

[ Equation of the Circle ]

>

Radius =r

Centre = (hk)

<,

The equation of a circle has an x2 term and a y? term.
Equation of a circle with centre (0, 0) and radius r: x? +y? =r2.
Equation of a circle with centre (h, k) and radius r: (x — h)? + (y — k)> =r? (Page 19)
General equation of acircle: x> +y? + 2gx + 2fy +c= 0 (Page 19).
o Centre =(-g, -f).

o Radius:,/g2 +fZ—c

When to use (x - h)? + (y - k)2 = r2:

Circle

( When to use the equation (x - h)2 + (y - k)2 =r2 )

Radius =r

Centre = (h, k)

—

If we know centre (h, k) and the radius use this equation.

e |If we know the centre and a pointon the circle:

e Calculateradiusas distance between centre and the point on the circle.

e If we know the centre of the circle, it’s easier to use the equation (x - h)? + (y - k)? =r?
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When to use x2 + y2 + 2gx + 2fy + ¢ = 0:

Circle

[ When to use the equation x> +y? + 2gx + 2fy +c =0 ]

3 N

v

( ) .
\l

K If we have 3 points on thecircle:

e Substitute each pointinto the equation of the circle.

e |f we have 2 points on the circle and equation of a line containing centre of circle:
e Substitute each pointinto the equation of the circle.
e Substitute (-g, -f) into the equation of the line.

k 2fy +c =0.

e This will give 3 equations with 3 unknowns (g, f and c). Solve simultaneous equations.

e Thiswillgiven 3 equations with 3 unknowns (g, f and c). Solve simultaneous equations.
e There may be other scenariosgiven but if you can either get 3 points on the circleor 2 points on
the circle and the equation of a line with the centre, then you can use the formula x2 +y2 + 2gx +

Tangents:

Circle

[ Tangents ]

Point of intersection (x,, y;)

Tangent: t1

K Atangentis a line which touches the circle at exactly one point.

a line containing the centre of the circle.

e Ifacirclehas the xaxis as a tangentthen: g =c

e Ifacirclehas the yaxis as a tangent then: £ =c

e |Ifacircle has the xaxis and yaxis as tangents then:
o g¥=f2=c

K o g=+4/-f

e The slopeof the tangent and the slope of the radius at the point of intersection are perpendicular.
e |fwe havethe equation of a tangent and the point of intersection then we can find an equation of

~

)
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Circles Touching:

Circle

[ Circles Touching ]

o g — r2

e |ftwo circles touch externally, the distance between the centres is the sum of their radii

ierl+r2=d
e |ftwo circles touch internally, the distance between the centres is the difference of their radii

ierl-r2=d

Points on, outside or inside a circle:

Circle

[ Points on, outside or inside circle ]

On Outside Inside

e [fapointison the circle: distance from the centre to the pointis equal to the radius

e If apointisinside the circle: distance from the centre to the pointis less to the

radius
e |[fapointis outside the circle: distance from the centre to the pointis greater to the

radius

\_ )
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Point(s) of Intersection between Line and Circle:

Circle

[ Finding point(s) of intersection between line and circle ]

K If we know the equation of the circle and know the equation of the line that intersects the \
circle:

o Getxin terms of y from the equation of the line, or y in terms of x. E.g. If the equation of
thelineis 2y =x + 3. Then x =2y — 3.

o Substitute this new term for x into the equation of the line. E.g. If the equation of the
circleis (x=3)2+(y — 6)2 = 36 the substitute (2y — 3) for each x term in the equation of
the circle.

o Solve the quadratic equation to find the y coordinates at the points of intersection.
Sub back in the values of y from above into the equation of the line to find the x

coordinates.
k o Ifthe lineisa tangent then there willonly be one point of intersection J

Chords:

Circle

[ Perpendicular bisector of a chord ]

e Achordis a linejoining two points on the circumference of a circle.

e Adiameter is a type of chord.

The perpendicular bisector of a chord is a line containing the centre of the circle.
A bisector divides the chord into two equal parts.

[ Common Chord/ Tangent ]

e Iftwo circles have the same chord/tangent in common then to find the equation of the
tangent:
o Usethe equation C;—C, =0 where C; and C; are the equations of the circles in the form
x2+y2+2gx +2fy+c=0
o You canonlyusethisifthe x? and y? terms have the same coefficient for both circles. (i.e.
when you subtract C; — C,, the x2 and y? terms cancel out.
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Algebra Hints and Tips

Simplifying an expression. What order should you follow?

Brackets

Exponents

Divide Multiply

To manipulate an equation, you can:

e Add or subtract the same number to/from both sides
e  Multiply or divide both sides by the same number

e Square both sides, cube both sides, etc.

e Take the square root of both sides or cube root, etc

Simple Algebraic Rules

e Multiplying Terms
(a) x (bc) =ab
(a) x (b+c)=ab+a
(a+b) x (c+d) = a(c+d) + b(c+d)

e Anything to the power of 0 is 1.

Al=1, 473°=1, n’=1, 1,000,000°= 1

e |nverse Powers
1

xt=1, \(“5=Y6

e Indices
Y34+Y2=YxYxY+Yxy . Can’t be simplified
(Y22 = (YxYP=(YxY)x(YxY)x(YxY)=Ye . 2x3=6
Y2xY3=(YxY)x(YxYxY)=y> . 2+3=5
Y_3:\X‘<Xy=yl wn3-2=1
y2 XX

1|Page October 2022
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Cancelling terms in fractions:

Algebra Hints and Tips

Indices and Logarithms (From your Log Tables — Very Important!!!)

Indices -
aPa% = qP*q 1 Logarithms
a7 = a General rule oflogs: a=h°<=>log,a=c
D P ) — A , 1
& _ e ae =@ = (Ya) log,(xy) = log, x + log, y log, (_) — log.x
a“ . X
(@3 == (@) = loga () =logex —logay )
a® =1 (a)‘p a? IOEa x9? = q loga X aqloBa* — y
b/ T b? _
1 log,1=10 log. x — log, x
- @ &b log b

Common forms of algebraic equations you might need to factorise:

Take out common terms

ab+ad=a(b+d)

Factorise by grouping

ab+ad+cb+cd = a(b+d)+c(b+d)
=(a+c)(b+d)

Factorise a trinomial

a’-2ab+b%*=(a—-b)(a-b)=(a—b)?

Difference of two squares

a?-b?=(a+b)(a-b)

Difference of two cubes

a®-b3=(a—b)(a’+ab +b?)

Sum of two cubes

ad+b3=(a+b)(a?-2ab +b?)

2|Page
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Algebra Hints and Tips

Solving Quadratic Equations (i.e. finding the roots of a quadratic equation)

You can either:

A. Factorise & let each factor =0; OR

—b+VbZ-4ac

B. Use the formulax = ; OR

2a

C. Complete the square (write in vertex form) and set =0

All three approaches will work. Some quadratics are easier to factorise than others, but you can
always use the formula approach — even for simple quadratics.

Regarding the formula:

- If b?-4ac >0, the equation has two real distinct roots
- If b= 4ac =0, the equation has two equal real roots
- If b= 4ac <0, the equation has no real roots

Factor theorem

“If an algebraic expression is divided by one of its factors, then the remainder is zero. The
expression (x — k) is a factor of a polynomial f(x) if the remainder when we divide f(x) by (x —
k) is zero.”

- Iff(k) =0, then (x — k) is a factor of f(x)
- If (x—k) is a factor of f(x), then f(k) =0

Solving cubic equations (ax® + bx?> + cx +d = 0)

- Find the first root, k, by trial and error

- Ifx=kisaroot, then (x—k) is a factor

- Divide f(x) by (x — k), which always gives a quadratic expression

- Find the factors of the quadratic and then find the roots of the quadratic

3|Page October 2022
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Algebra Hints and Tips
Inequalities

Always remember that multiplying or dividing both sides of an inequality by a negative
number reverses the direction of the inequality symbol

Quadratic inequalities

Replace >, <, 2, < with = to make an equation

- Solve the equation to find the roots -> these are called the critical values of the
inequality & the solution either will be between these critical values or outside these
critical values

- Test a number between the critical values (often 0) in the original inequality

Two possibilities arise:

- Ifthe inequality is true, then the solution lies between the critical values
- Ifthe inequality is false, then the solution does not lie between the critical values

(Note: that if the inequality uses < or >, the critical values are not included in the solution
set, whereas if the inequality uses < or >, the critical values are included in the solution set)

Modulus inequalities

If [x|] <£a,then—-a<x<a (Note: “mod x” is the same as “|x|")

If |[x] 2a,thenx<-aorx=a

Surds

Properties of surds...

Vab = vVavb

\/E\Xa=a

To simplify surds...

Find the largest possible perfect square number greater than 1 that will divide evenly into
the number under the square root.

Then use the first property above. E.g. V63 = /(9x7) =vV9 xV7 =37

4|Page October 2022
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Algebra Hints and Tips

Lowest Common Denominator

When you want to sum (or subtract) two fractions, you need to find a common
denominator. The easiest way is usually to multiply the two denominators (this will give you
a common denominator, but it won’t necessarily be the lowest one).

E.g.

AR
+
Ul W

Lowest Common denominator =7 x5 = 35

Now multiply so that you have the same denominator in each fraction:

%x% + % X ; (effectively multiplying by 1)
5 . .
= % + % (you can combine once they have the same denominator)
— 26
T 35

The same applies for algebraic fractions, e.g.

x 2x

y  z
Lowest Common denominator = yz

2x

Z
+ =2
z

X
Z y
_zx 2xy
Tzy  ozy
_ zZx+2xy

==,
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