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Prior knowledge check

| | Prior knowledge check

<
\\,‘ | |

1 Sketch the graph of y = sin x for i
-180° = x = 180°. Use your sketch to TG
solve, for the given interval, the equations:
a sinx=038 b sinx=-0.4 o

« Year 1, Chapter 10

<=5 o SRel
Trigonometric functions can be used to
model oscillations and resonance in bridges.
3 Find all the solutions in the interval You will use the functions in this chapter
0 = x = 27 to the equation 3 sin?(2x) = 1. together with differentiation and integration
« Section 5.5 in chapters 9 and 12.

2 Prove that — . - 1_
sinx cosx tanx

¢ Year 1, Chapter 10

=tan x
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6.1) Secant, cosecant and cotangent
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Notes
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Worked Example

Find the exact values of:

cosec —

cosec —

cosec 150°

cosec (—210°)

cosec (0)
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Worked Example

Find the exact values of:

sec -

sec —

sec 150°

sec (—210°)

sec (0)
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Worked Example

Find the exact values of:

cot 150°

cot (—210°)

cot (0)
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6.2) Graphs of secx, cosec x and cotx
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Graphs
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Graphs
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Notes
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Worked Example

Sketch the graphin the interval =27 < x < 2m:
I

= + —
y cosec (.X 4)

y = cot(x 3)
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1.148 6B: Qs 2-6, P43 6.2: Qs2-5




Worked Example

Sketch the graph in the interval —2n < x < 2m:

y = 2cosec x

y = 3cotx
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Worked Example

Sketch the graphin the interval 0 < x < 2m:
y = 6 + cosec 4x

y =cot3x —5
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Worked Example

State the range of:
y=cosecx,x ERx#*nn,ne€lk

y=cotx,x ERx #nm,neZ
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1.148 6B: Qs 7-8




Worked Example

Find the range of values of k for which 2 + 7 secx = k has Find the range of values of k for which 3 cosecx — 5=k

no solutions.

has no solutions
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Worked Example

Find the maximum and minimum of the graph, stating the smallest positive values of 8 at which they occur:
1

2+ 3secH

y:

1.148 6B: Qs -+, P43 6.2: Qs6+
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6.3) Using secx, cosec x and cotx
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Notes
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Worked Example

Simplify:

sin @ cos @ (cosec 8 —secB)

Simplify:

cos 6 tan 0 cosec 6
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.152 6C: Qs 1-3, P45 6.3: Qs 1-2




Worked Example

Prove that:

tan @ sec 6

sec? 9 + cosec? 0

= sin3 6
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Worked Example

Prove that:
cosecx — sinx = cosx cotx
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Worked Example

Prove that:
(1 + sinx)(secx —tanx) = cosx
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I.152 6C: Q 4, P45 6.3: Qs 5-6




Worked Example

Solveintheinterval 0 < 6 < 2m: Solveintheinterval 0 < 6 < 2m:
cosec =1 cotd =3
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Worked Example

Solveintheinterval 0 < 0 < 2m:
cosec B = 2

Solvein theinterval 0 < 0 < 2m:
cotfd = —3
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Worked Example

Solveintheinterval 0 < 0 < 2m: Solveintheinterval 0 < 0 < 2m:
cosec 8 =0 cotd =0
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Worked Example

Solve in the interval —180° < 6 < 180°;
cosec @ = —\/2

Solve in the interval —180° < 6 < 180°;

cotd = —/3
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I.152 6C: Q 5-8, P45 6.3: Qs 3,6




Worked Example

Solve in the interval 0° < 8 < 360°;
1 —tanx

1 —cotx
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1.152 6C: Q 9+, P45 6.3: Qs 7




6.4) Trigonometric identities

From C2 you knew:
sin® x + cos®x =1

There are just two new identities you need to know:
Fro Tip: | used to

misremember this as
2 X “1 + sec? x = tan? x”.
Then | imagined the
Queen coming back
from holiday, saying
X “One istanned”, i.e. the

Dividing by cos? x: 1+ tanz X = secC

Dividing by:sin®sx: 1 4 cot? x = cosec?

With the tan® x .
a2 an YA

Fro Tip: | remember this
one by starting with the

sin’x + cos?x =1 i
above, and slapping ‘co
sinfx cosZx 1 Fro Tip: This has been asked on fr?nt of each trig
+ = in an exam before! You must function.
cos?x cos?x coslx explicitly show each term

2 being divided by cos?® x.

tan’?x + 1 =sec?x
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Notes
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Notes
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Worked Example

Prove that:
cosec? @ — sin? 0 = cos? 0 (1 + cosec? 9)
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Worked Example

593a: Solve a trigonometric equation
with sec, cosec and cot given in the
form sec(ax + b) = k where z is in
degrees.

Solve cosec (2z + 10) = 1.8 in the interval
0° < = < 180°

Give your solution(s) correct to 2 decimal places where
appropriate.

T =

QT =
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Worked Example

593d: Solve quadratic equations in
terms of sec, cosec or cot

Solve 2 cosec? @ — 3cosecd — 14 = 0 in the interval
0° < 8 < 360°

Give your solution(s) correct to 1 decimal place where
appropriate.
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Worked Example

Prove that:

sec*9 —tan* 0 =

1 + sin? 6

1 —sin% @
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Worked Example

Given thattan A = — % and angle A is obtuse, find the exact values of sec A and sin A
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Worked Example

Given that cos 4 = %and angle A is reflex, find the exact values of tan A and cosec 4
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Worked Example

Given that x = cosec + cot 8, express in its

simplest form:

5 1
X +—2+2
X
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1.156 6D: Qs 7+, P45 6.4: Qs 5+




6.5) Inverse trigonometric functions
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Graphs

Fully label:
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Notes
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Worked Example

Work out, in radians, the values of:

. (V2
a) arcsin (7)

b) arccos(1)

¢) arctan(—v3)
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1.160 6E: Qs 1-4, P46 6.5: Qs1-4




Worked Example

Giventhaty = arcsinx,—1<x<1and0 <y <,
a) Express arccos x in terms of y
b) Hence evaluate arcsin x — arccos x
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Worked Example

Prove that for 0 < x < 1, arcsinx = arccos V1 — x? and give a reason why this result is not true for

—-1<x<0

Page 76

1.1600 6E: Qs +5, P46 6.5: Qs5+




Extract from Formulae book

Trigonometric identities
sin(4 = B) =sin 4 cosB = cosA4 smnB
cos(A4 = B) = cosA cosB FsinAd sinB

tan 4 + tan B

= lFtan Atan B (A+B=(k+ %)”)
sin4 + sinB = 2sin g cos 2 ; g

sin4 —sinB = 2cos St sin A ; B

cosA + cosB = 2cos A+ 5 cos 4 ; B

cosAd — cosB = -2sIn A+B sin A ; B

Small angle approximations

sind = @
.
cosf =1 - _al
2
tand = @

where @ is measured in radians
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Past Paper Questions

A2 2020 Paper 1

Trig - sec, cosec, cot

12. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that

cosec — sinf = cosfcot

(b) Hence, or otherwise, solve for 0 < x < 180°

6+ (180n)° nelZ

cosecx — sinx = cosx cot(3x — 50°)

&)

Exams

(]
&]’ e Formula Booklet

» Past Papers
s Practice Papers

« past paper Qs by topic

Past paper practice by
topic. Both new and old
specification can be
found via this link on

hgsmaths.com
(g waLge)
()
Deqneez %= 30, BI 3739
=112 W1 I'ip
V[20 €ors=cor(3%-20,) = % +]800 = 3%~ 205 Wi 31
1=32 VI rip
€or %= 001(34—20,) = % =3%-200 W1 £
= €02 %O % = €02 %COf (T4 —20, )
®) €026¢% — 21 . = €0z 4oL (34— 20,)
(3)
2y 2y
:m:cm“xcm%:cnz“cu(a . Wis 31
2 2wy
00260 — 2l = —— —2 = TS 1 31
210G
5@ 219162 OL nz6z CORGE QY = - Bl I'S
(nezpon 2epews YLK wO?
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Summary of Key Points

Summary of key points

1 - secx= mls = (undafined far values of x for which cosx = 0)
+ COSEC X = -s.—_l_lll—-- {undefined far values of x for which sin x =0)
N
v folx= ﬁ {undefined for values-of x for which tanax=0)
Los X
seoty=—
5iM x

2 The graphof y =secx, x & H, has symmetry in the y-axis and has period 360° or 2w radlans.
It has vertical asymptotes at all the values of x for which cosx = 0.

=l + The domainof y =secxis x € [,
T . ; X 90° 270° 450° .., or any odd
! ! multiple of 90°,

i : + |n radians the domain is x e &,

= b e R
~H TS
=i b vy Pt
E
-0
X =S
o

] ! i Iy b7 )
—450° 2700 -og° . A :IZT ~é{r-. -é-"f, ... o any add multiple
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i
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3 The graph of ¥ = cosec x, x £ [}, has period 360° or 27 radlans. It has vertical asymptotes at all
the values of x for which sinx = 0.

1 = COS6C X « The domain of y = cosec x s x € [,
: e ; : X # 0% 1B0® 360% ... or any multiple of
i 180%,
: 1 : E + In radians the domain isx € [, x £ 0, x,
Al —qage o> 360° 2 ... or any multiple of =
.2:5 - 0 ; E;ﬁ . « The range of y=cosecxis = -1 or
14 : e

+ Therangeof y=secxisy=-laoryp= L

& The graph of y = cotx, ¥ = K has period 180° or 7 radians. It has vertical asymptotes at all the

values of x for which tan v =0,

b= obx + The domain of y =cotxisx & B v £ 07

-360%Y,  -180¢ lage | 360

5 sec x =k and cosec x = & have no solutions for -1 < k < 1,

1807, 360°%, ... or any multiple of 180",

+ |n radians the domainis x = B, x £ 0, m, 27,
... orany multiple of =.

+ The range of y=cotxis y e B

6 You can use the identity sin® x + cos® x = 1 to prove the following identities:

« l4tanfy=setiy
» 1+ cot® y =cosec x

7 The inverse function of sin x is called aresin x.
+ Thedomainof y=arcsinxis-1=x=1

« Therange of y=arcsin x [s — = arcsiny = E or

=807 = gresiny = -90° 2

8 The inverse function of cos x is called arccos x.
+ The domain of y =arccosxis~l=x =1

+ The range of y = arccos x is 0 = arccos.y = w of
07 = arccosx = 180°

9 The inverse function of tan x is called arctan x.
+ The domain of vy =arctan v is v € |
 The range of y = arctan x is —; = arctan.x < g
or =907 < arctan x < 90°

| = BrCsin .y

nal

V= BIECOs %

[TETN

—f—_.— V=arctany

page 80 T.162 mixed Ex, P47 BSG




