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The Keypoints you need to know for Standard Grade Mathematics are as follows:-

Right-Angle Triangles.
Sine, cosine, tan and associated graphs.
Area of Triangles.
Sine Rule.
Cosine rule.
Square of sine plus square of cosine equals one.

Right - Angle Triangle (RAT)

2 2 2
& c=a +b

The sine of the angle 6 is given by
the ratio:-
C SO sin(0) = b _om
¢ hyp

b (opposite)  Similarly the cosine of the angle &

is given by the ratio:-

cos(0) = & = 2
> ¢ hyp

And tangent of the angle 6 is given
a X by the ratio:-

( adjacent) tangent (0) = = = 22
a adj

¥

If we plot the angle 6 along the x-axis and the ratio (opp/hyp) on y-axis we get the graph
of the Standard Sine:-

Standard Sine Graph

(%}

sin(x-de g \
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Similarly if we plot the angle © along the x-axis and the ratio (adj/hyp) on the y-axis we
get the graph of the Standard Cosine:-

Standard Cosine Graph

cogx-deg \.\ 7

And if we plot the angle 6 along the x-axis and the ratio (opp/adj) on the y-axis we get the
graph of the Standard Tangent:-

Standard Tangent Graph

tan(x-de @ s &
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From the sine, cosine and tangent graphs we can summarises where their values are
positive and negative over the range of 360°-

ope Sine, Cosine and Tangent Graphs
t 2 I i
2nd Quad 15t Quad f.r‘ /
sin(x-deg 14— [T i -
- "'l\ ‘Jf /'
sin +ve All +ve cotndes | /N NS
1&0e . 0* tan(x-de @ 0 Sb\\ {},/fg'&\y/ 70 .f/ 60
3rd Quad 4ih Quad . P
tan +ve cos +tve / {
i ! .J
X
270

The area of any Triangle is given by the formula:-

g

—_—

h
If you know 2 sides and the angle between them you can use

1
A = —-a-b-sin0
2

height ()
—
basze (k)

1 .
A= zbase -height

For right-angle triangle
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E.g. Find the area of the triangle above for a=10, b = 8 and 6 = 30°.

A= %-b-hsin(e) A= %-108~sin(30°) A= %-108~sin(30°) = (0.9-80(0.9 = 20

The Sine Rule

The sine rule is:-

a _ b B c
sin(A)  sin(B)  sin(C)

C A
b

You can use the sine rule when you need to find a length or angle when you have two pairs
of opposites with one unknown.

E.g. Find the angle C in the diagram above given A=30°,a=6andc =6

a b c 6 6 , 6-sin30°
- = — = — = sinC =
sin(A) sin(B)  sin(C) sin30®  sinC°
6:(0-5 _
sinc= 399 o5 cogin 0.9 = 3¢
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The Cosine Rule

The cosine rule has three formats all equally valid:-

a’=b> + ¢> - 2b-c-cos (A) bl=a’+c’— 2a-c-cos(B) =al+ bl - 2a-b-cos (C)

B

A
b

You can use the cosine rule when you need to find a length or angle when you know two
lengths and the angle between them.

E.g. Find the length (a) in the diagram above given A=60°,b=6andc= 6
a’= b’ + ¢> — 2b-c-cos (A) =6+ & - 266c0s(60) a2 = 72— 72008 (60°)

a’= 72— 720.9 a’ =36 az6

Page 5 of 8



Scottish Standard Grade Credit Course

www.mathsrevision.com

Trigonometry

Created by
Graduate Bsc (Hons) MathsSci (Open) GIMA

Sketching Sine and Cosine graphs

To sketch graphs of the following type :-
y=k+ Asin(b-x—ao) Or y = k+ Acos (b-x—oco)

We simply start from the basic sine or cosine graph and move it according to the following
rules:-

If k is positive/negative move the sine/cosine graph by k units in the positive/negative y-
axis direction.

If A>1then stretch the sine/cosine graph by a factor of A in the y-axis direction.
If 0 < A <1 then squash the sine/cosine graph by a factor of A in the y-axis direction.

If A has a negative sign then flip the graph about the x-axis then stretch/squash as above
in the y direction.

If a has a negative sign in front of it then move the sine/cosine graph [° in the positive x-
axis direction.

If a has a positive sign in front of it then move the sine/cosine graph [0° in the negative x-
axis direction.

If b>1 then stretch squash the sine/cosine graph by a factor of b in the x-axis direction.

If 0 < b <1 then stretch the sine/cosine graph by a factor of b in the x-axis direction.
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Some examples

Sketch the following graphs
. . 0 1 0
y = 2+ 3-sin(2-x) y = (0.9cos (3-x) y = sm(x—60) y = oos(;x—SO)

Sine functions are shown with respect to the Standard Sine.

Cosine functions are shown with respect to the Standard Cosine.

Solution to Sine Graphs
6
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Finally it is worth remembering the following result below which is valid for all angles.
(Convince yourself by trying calculations on your calculator).

.2 2

sin"x+ cos 'x=1

Shown graphically it is as follows

Graphs
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