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Question 1  (*¥)

Given thatcosx =/ 2- 7, show clearly that

cosx=5 4/ z.

proof

Question 2~ (**)
Show clearly that

cog(x- y) , cosx, sinx
sinycosy. siny coy’

proof

Question 3 (**+)

Prove the validity of the trigonometric identity

tan2y seqg® 2sig seat.

proof
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Question 4 (**+)

If sinx=l;’ , show clearly that

secZ<:2—5.

|:|, proof

Question 5 (**+)

Solve the following trigonometric equation

COSX cotx+ sinx+ 2cok= |, O£ x<36C, x! 0,180.
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Question 6 (**+)

Simplify fully the following trigonometric expressn

J2 cosxe - 2sirl 45 X}
2sin( 60+x)°-+/ 3cost

Question 7 (**+)

Solve the following trigonometric equation

p - 3arccogx+ )= (.

1 [=-3

s L
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Question 8  (**+)

The anglex is acute so thatanx =

N

a) Find the exact value afosec.

It is further given thatan(x+ y) = 2, wherey is-another angle.

b) Determine the value afany.

[ ], |cosex=+/35, |tany =

IN[JY)

@ oy !

Question 9  (**¥)
coseg+ 8cog= ,0°£g<36C.

Find the solutions of the above trigopnometric egumtgiving the answers in degrees
correct to one decimal place.

|lg=97.2, 172.8 , 2772, 352}
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Question 10 (***)
5sin&X cox+ 5cos8 sik= , 0£EX<p.

Use a compound angle trigonometric identity to fitiee solutions of the above
trigonometric equation, giving the answers in radiaorrect to two decimal places.

[ ] |x=02%F,05% 186,212

Question 11 (***)
Prove the validity of the trigonometric identity

proof
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Question 12 (***)
Solve the following trigonometric equation

3arcco(x- \/_3 = C

Question 13 (***)

X

I
Wl

&1

f(x)° V3sinx+ cosx, & x< 2.

a) Expressf(x) inthe formRcos(x- a), R>0, O<a <%.

b) State the maximum value df(x) and find the value ok for which this

maximum value occurs.

c) Solve the equation

_h
—
=
N

3
2
1
)
=
I
NS

w |
ol

@) A= A3smxtwon = Lesslax

Created by T. Madas



Created by T. Madas

Question 14 (***)
It'is given that

1+ cof x o

—— % sex.
COotX cosex

a) Prove the validity of the above trigonometric idsnt

b) Hence solve the equation

4(1+ cof x)

) _tarPx+5 0£x<2p,
cotx cosex

giving the answers in terms @f.

>

Il
oo_lb
w|g
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Question 15 (***)
Two vectorsa andb are given below.

a=(sing)i+(2cos2)j +( sim)k and a= i3j-k.

Find the values ofg, O£ g < 2p, for whicha is perpendicular td.

[l |a=%p. 3p. 3p
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Question 16 (***)
It'is given that

1- cos?y

°tang, gt 9O K
sinZy 7

a) Prove the validity of the above trigonometric idgnt

b) Hence show that
tanl5= 2=/ =

|:| , |proof

@) iy |-

O «F s

Question 17 (***)
Prove the validity of the trigonometric identity

L - L 0 2tanx.
secx- tarx  sex+ tamr

proof
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Question 18  (***)
Solve the trigonometric equation

cosqg + see:y:g, 0°£g9<36C.

g =60°,300

Question 19  (***)
Prove the validity of the trigonometric identity

\J2+2cos2° 2cog.

proof
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Question 20  (***)
y© 22 cosx+ 2/ 2sirx, xi

a) Expressy inthe formRsin(x+a), R>0, 0<a <%.

b) Solve the equation
y=2 for 0<x<2p.
c) Write down the maximum value of .

d) Find the smallest positive value &ffor which this maximum value occurs.

IR

) 0 2
]:I, y©° 4sin x+% : le—g,l—?g,ymax:4, X
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Question 21 (***)
Solve the following trigonometric equation

4sinx cox= ,, 0Ex<p,

giving the answers in terms @f.

Question 22 (***)
Solve the following trigonometric equation

coseéq tahq
cosg

+8=0, 0°£g<360C.

lg=120°,240|
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Question 23 (***)
Solve the following trigonometric equation

8tanx= cot x, OF X<2p.

x=0.464 ,3.6%

Question 24 - (***)
Prove the validity of the following trigonometridentity

1 — - —0 2sing sec?.
cosg- sing CcogHt Sig

proof
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Question 25  (***)
It'is given that

1+tarf x .

ecX.
1- tarf x
a) Prove the validity of the above trigonometric idgnt

b) Hence solve the equation

1+ tarf x

—+2=0, 0£x<2p,
1- tarf X P

giving the answers in terms pf.
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Question 26 (***)
f(x)° sinx+ V3cosx, & x< 2.

a) Expressf(x) inthe formRcos(x- a), R>0, 0<a <%.

b) State the minimum and maximum value of ...

—
—~
s
N—

o
N
o
o]
7]
X

ke
N
D,
o
B,
~-
Wl
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Question 27  (***)
cos X+ sirf x° .
a) Starting with the above identity prove that
1+tarf x© seé x.

b) Hence, or otherwise, solve the following trigonoritegquation

2tarf x+ seé x= 5sek, 0£ x<360.

| ], [x=60°300

Question 28  (***)
Prove the validity of the following trigopnometridentity

M ° cosec? .
2cotg
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Question 29  (***)
Prove the validity of the following trigonometridentity

cotx- tanx® 2cotX.

Question 30 - (***)
It is given thatarcsinx = arccoy.

Show, by a clear method, that

X2 +y? =1,
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Question 31 (***)

6se¢ X+ 5tan2= 1, 0£qg<p.

Find the solutions of the above trigonometric emumtgiving the answers in radians
correct to two decimal places.

[ ] |x=029,1.08,1.86 ,2.6%

Question 32  (***)
Solve the trigonometric equation

4- 4cosy= coseg, 0£g<2p,

giving the answers in terms @f.

Q

Il
ol
o<
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Question 1  (***+)
sinc7=E and coy =—
17 13’

If g is obtuse ang is acute, show that

. 171
cos(q+/ ) :-ﬁ'

Question 2 (***+)
A curve C is defined by the equation

y=-arcsix 3, O£ x£ 2.

a) Describe the2 geometric transformations that map the graplarosinx onto
the graph ofC.

b) Sketch the graph of .

The sketch must include the coordinates of anytpaumere the graph o
meets the coordinate axes and the coordinate® @frttipoints ofC.

, |translation by 1 unit to the right, follved by reflection in the - axi
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Question 3 (***+)

It'is given that

ﬂo Coseéq’ ql m’ ri
seqy- Cog 2

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the equation

ﬂ:qcose@- 1, 0£g<2p,
seay- €og

giving the answers in terms @f.

ol

Created by T. Madas



Created by T. Madas

Question 4 (***+)

Solve each of the following trigonometric equations
i. 2seq- £ 2seg sy, 0°£¢<18C, gt 90

ii. 4cof x- 9coses+ 6 , 0°£ x< 360, xt 0,180

Question 5 (***+)

Prove the validity of each of the following triganetric identities.

1- tarfq

———°%cos?.

1+ tanzq
FE . 1+ cog 2coseq .

b
) 1+coyy sing

proof
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Question 6 (***+)

It'is given that

:H.Cﬂo Cotq’ ql k_p’ kT
sin2y 2

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the equation

cosec«+ cotd= ,0£x<2p,

giving the answers in terms @f.

[ ], |x=2 2P 1P
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Question 7 (***+)
y° «/2cosg- +/ 65sing, 0<g <360.
a) Expressy inthe formRcos(g+a), R>0, 0<a <90°.
b) Solve the equation=2.

c) Write down the minimum value of ...

[ 1, |y° V8cogg+ 60)|,]g=255,345|, [min=0), |min=

ool

) ,;‘;;» fesnb=2 ;'[ S S
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Question 8  (***+)

sinA:l—2 and cosB :il.
13 5

If A is obtuse and is acute, show clearly that

sin( A+ B):z—g.

1. [proof

Question 9  (***+)

By considering the compound angle identity fan(A+ B), with suitable values foA
and B, show that

cot75 = 2- /&

. fproof|
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Question 10 (***+)
It is given that

tang + cotg© 2cosec@, g? % K
a) Prove the validity of the above trigonometric idgnt
b) Hence find, in terms b, the solutions of the equation

tang+ cotg= 4, 0£g<2p,

giving the answers in terms @f.

_p p 1P 1p

12'12" 12" 12

Question 11 (***+)

Solve the following trigonometric equation

sing=tang, O£g£18C.

lg=0°45,135 ,18¢
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Question 12 (***+)
It is given that

cog(x+ 30) + cofx- 30°  3cae.

a) Prove the validity of the above trigonometric idgnt

b) Hence show that

cos 753 + coslS:%\/_u

proof
Question 13 (***+)
Prove the validity of each of the following triganetric identities.
1+sing S sing 2
a) + ° Atarf g+ 2.
cosg cogy
b) sin? +P + sin’ P oy
) 9+ a-7
proof
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Question 14 (***+)
It is given that

1 N 1
coseg/- 1 cosagt

°12tanq seq.

a) Prove the validity of the above trigonometric idgnt
b) Hence solve the equation

L + 1 :—100tqsea7, 0£g<360C.
cose@- 1 cosept 1 2

|g=26.6°,153.4 ,206% ,333
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Question 15 (***+)
. 12 15
sinx=— andcosy =—.
13 17

If x is obtuse ang is acute, show clearly that

. 220
sin(x- y)= o1

. [proof

Question 16 (***+)
Solve the following trigonometric equation

2¥COSX _ 2 (1 0o f x< 36,

3+ sin® X - 5

|x=60°120,240 ,300
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Question 17 (***+)
It is given that

2tanx

% sin 2x.
1+tar|2x

a) Prove the validity of the above trigonometric idgnt

b) Use paria) to show that

tanls = 2- \/_E.

. proof

Question 18  (***+)
Solve the trigonometric equation

SINX L COX_ 4 0£x<360.
COSX SINX

|x=15°,75,198 , 259
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Question 19  (***+)
Solve the following trigonometric equation

tan(g+ 45) = 1 2tay, 0£4g<360.

Ix=0,180°,63.4 ,243%4

Question 20  (***+)
It is given that

tanx sex+ cosek® cosec §ex, x1 %, n

a) Prove the validity of the above trigonometric idgnt

b) Hence show that the equation

tanx sex+ COSGE:% S%(X

has no real solutions.

proof
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Question 21 (***+)
Solve each of the following trigonometric equations

I. sin/ +%sq’c = CE/ v .

ii. coszy- 7cost+ &, O£ y<360C.

—7_'0£ = °
/_12’12 ’

Question 22 (***+)

The acute anglea and b satisfy the relationships

7cofa+6cor = and 6tanb = 8+ seth.
a) Determine the value dfana and the value danb .

b) Show clearly that

tan(a+b)=-

N~

|| [tana=17, |tanb =3
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Question 23 (***+)
Simplify, showing all steps in the calculation, fledowing expression

tan( arctan3 arctar),,

giving the final answer as an exact fraction.

]

Question 24 (***+)
Show clearly that ifx >0

arctanx+ arcta

x T
Il
I\J.|h

proof
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Question 25  (***+)
Prove the validity of each of the following triganetric identities.

seéq
a) ———°secyy.
) 1- tar12q 4

cos4gy+ cosg

b) — :
sindg - siny

° cotq.

proof
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Question 26 (***+)
It is given that

seéq |
—— 7 9secyy.
1- tar12q 4

a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, solve the equation

sec X

_S8C X o0, 0£x<?,
1- tarf X 2

giving the answers in terms @f.
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Question 27  (***+)
It is given thatg is a reflex angle such that

cosg _2
3
Find the exact value o&in2g .
sin2g =- %
Question 28  (***+)
It is given that
ﬂo Segq' ql m, ri
coseq - Sim 2
a) Prove the validity of the above trigonometric idgnt
b) Hence solve the equation
SO0, a(seq+)=( 0Eg<2p,
cose@- Sig
giving the answers in terms @f.
_2 A
77373

Created by T. Madas



Created by T. Madas

Question 29  (***+)
Solve the following trigonometric equation

sing=cotg, O0O£g£18C.

,|g=45> ,90 ,138

Question 30  (***+)
It is given that

(coseq- sig) s€upP cose, gt % nl

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the equation

(coseq- sim) ség=+ , 0£g<2p,

giving the answers in terms @f.

b_lb
IN |%°

Q
1
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Question 31 (***+)
The constants andb are such so that

tana= E and tanb= E .
3 7

Determine the exact value o’bt(a- b) , showing all the steps in the workings.

cot(a- b)= 171

Question 32 (***+)

f (y)=6+3cosy+ 4siny, 0<y<2p.

a) Express3cosy+ 4siny in the formacos(y- b), a>0, O<b<%.

It is further given that forO<y < 2p
A£2f(2y)£ B.

b) Determine the value of each of the constaitand B .

[ ]

3cosy + 4siny© 5co(sy- 0.92)’, [A=2], [B=27

Created by T. Madas



Created by T. Madas

Question 33 (***+)

Use the compound angle identity fan( A+ B), with suitable values foA and B, to
show that

1+tanl5 _
1- tanl5

tan 60 .

proof

L

Question 34  (***+)

f (x) =cosex- sinx, 0<x<180°.
Show thatf (x) 2 0 for the entire domain of the function.

proof
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Question 35  (***+)

Given thatcosx® = sir(x- 45 , show that

tanx® = 1+\/_2.

|:|, proof

Question 36 (***+)

f (x)© sinx+ 2cosx.

a) Expressf(x) inthe formRcog x- a), whereR>0, 0<a <%.

b) Hence solve the equation

1+ 2cotx = cose®, 0<x<2p.

f(x):«/gcos(x- 0.46&)  Ix=1.57F x= 5.64
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Question 37  (***+)

sin 2x
—————=tanx, 0<x< .
1- cosX b

Find the solutions of the above trigonometric emumtgiving the answers in radians in
terms ofp.

W)
44" 47 4
Question 38  (***+)
Given that
tan x+% = 4+ tanx,
find as an exact surd the exact valuganfx .
tanx=- 2 \/_7
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Question 39  (***+)

1+ tanzq

————=2, 0£9<360.
1- tanzq

Find the solutions of the above trigonometric emumtgiving the answers in degrees.

lg =30°,150,210 ,330

Question 40  (***+)

3sec¥ - 2cotz= , O£y <360C.

Find the solutions of the above trigonometric emumtgiving the answers in degrees.

 =15°,75,198 , 259
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Question 41 (***+)

y=e ¥ sin(«/_:%() ,xi
Find the exact values of the constaRtsanda so that

g—i: Re * cos(\/_3<+a),

whereR>0 andO<a <%.

ol
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Question 42 (***+)
Solve the following trigonometric equation

2 arctar(%) = arccos,

showing clearly all the workings.

Created by T. Madas
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Question 43 (***+)
The functionsf and g are defined as

f (x) =2cosx+ sinx, xi

X)= , XI
g( ) X% +5

a) Expressf(x) inthe formRsin( x+a), whereR>0 and0<a <%.

b) Determine the range aif (x) , showing clearly all the relevant workings.

[, f(x):\/gsin(x+1.107) : %E of (x) £1
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Question 44 (***+)
Simplify, showing clearly all the workings, the egpsion

tan arctar%+ arctaﬁ ,

giving the final answer as an exact fraction.

Question 45  (***+)

Prove the validity of the following trigopnometridentity
sing  cog?2
sin/ co5

° seq .

1, froof
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Question 46 (***+)
It is given that

u=sing+cog , vV=sing- cosj.
Use trigonometric identities to show that
u?+v2=2.

proof
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Question 47  (***+)
Solve the trigonometric equation

(cosex- sir) séox= , 0£x<p, xlg,

giving the answers in terms @f.

D)
6 6
Question 48  (***+)
The angleg is such so that
1
cotg==.
7 3
Show clearly that
V10
cosg=+——.
nd 10
proof
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Question 49  (***+)
Use a detailed method to show that

1 1
arccos 52 + arccos 16 :37’0 :
, |proof
Question 50  (***+)
A relationship is defined as
Xx=singcogy, 0£g<2p
y=4cofq, 0£g<2p.
Use trigonometric identities to show that
16x% = y(4- y).
proof
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Question 51 (***+)
Show clearly that

2 arcco%%) = arccc(sz7—5) .

proof

Question 52 (***+)

It is given that
sin3x° 3sinx  4sif x.

a) Prove the validity of the above trigonometric idgntby writing sin3x as
sin(2x+x).

b) Given thatsinx :g, find the exact value ofin 3x.

o _7J6
S|n3><—1—8
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Question 53 (***+)
It is given that

4cosel - se@® coség, gt % n

a) Prove the validity of the above trigonometric idgnt

b) Hence show that if
4(cose8 7- ;E: s€y- 2cose,

then eithersing :% or sing = -

N

1. proof

Question 54 (***+)
Show clearly that

2 5 3
arctan-+ arctan— = arctap.
3 12 2

proof
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Question 55 (***+)
Show clearly that

2X
x2+1

sin( 2arctarx) =

proof
Question 56 (***+)
Prove the validity of the following trigopnometridentity
arcsinx+ arccog :% :
proof
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Question 57  (***+)
Show clearly that

arctar%+ arctan% = arctar.

proof

Question 58  (***+)
Solve the trigonometric equation

arcsinx = arccosf.

G-
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Question 59  (***+)
Using a detailed method, show that

1 =1
arctans + arcta% =P

proof

Question 60  (***+)

Given thatx is measured in radians, use small angle approiansto simplify the
following expression.

cosix - 1
XSsinx
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Question 61 (***+)

Given thatx is measured in radians, use small angle approiansto simplify the
following expression.

cod (&) - 1

2xsin(% x)
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Question 62 (***+)
Prove that

sarcr(3)= ).

, , |proof
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Question 63 (***+)
Solve the following trigonometric equation

2arctanE = arctan% .
X 25

Created by T. Madas
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Question 64 (***+)
Show, by detailed workings, that

arctan 2 arctan3 37'0 )

proof

Question 65  (***+)
Find the general solution of the following trigonetmc equation

2arctar( sirx) = arcta seg.
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Question 66 (****)
f(x)=(@+1)(x-1), xI

a) Simplify f(x).
b) Prove the validity of the trigonometric identity

coseq - s , Cotgq
seqy- COg '

c) Hence, or otherwise, solve the equation

cose@- sSiy

+cotg = coseéq, O£ x<2p,
seq - cog

giving the answers in terms @f.

X" - X+ x 1,

b_lb
IN |%'
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Question 67  (****)
Solve the following trigonometric equation

2cotg- 3coseqg= 2ser cosg, O0<g<2p, ql%,ki

giving the answers in terms @f.

oo|~g’
w |~§

Question 68  (****)
f (x)=2+2sinx, - p£ xE p.
a) Find an expression fof "*(x).
b) Sketch the graph of *(x).

The sketch must include the coordinates of any tpowhere the graph of
f'l(x) meet the coordinate axes as well as the coordirmtiés endpoints.

fi(x)= arcsir(% X- ])
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Question 69  (****)
Prove the validity of each of the following triganetric identities.

a) 2coty+ tamg© coy.

sin3X cosX,

sinX  cosx

b) 2.

proof

Question 70 (****)
Show that the following trigonometric equation

tanZy- 3cop= (, 0<g<2p,,

has six solutions in the interval< g < 2p,giving the answers in terms @f.

[ 1 |a=3p Ip. 2p. dp. 30, 3
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Question 71 (****)

f(g°)° («/§+ 1) cos2f + («/_3 ;l sing .

a) Expressf(g) inthe formRsin(27+a), R>0, 0£¢° < 90.

b) Solve the equation

f(g°)=2, O£ g° < 360.

[ 1, f(g°)° V8sin( 2+ 75°

, g =30°,165,210 ,349
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Question 72 (****)
It is given that

secX seX

- ° 2coselx.
1+sex 1 sex

a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, solve the equation

SeX | _SCX _ 16sinx, O£ x<20,
l+secxx It sex

giving the answers in terms @f.

o
o|g
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Question 73 (****)
Solve the trigonometric equation

coseq- sim+ 2cdsy cagE , 0<g<p,qlp,

giving the answers in terms @f.

)
2332
Question 74 (****)
sinqzi and sin/ :-l
13 25
If g is obtuse ang is such so that8(° <; < 270, show that
sin(g+/) _. 36
325
proof
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Question 75 (****)
It is given that

2tang

sin2g ° .
4 1+ tanzq

a) Prove the validity of the above trigonometric idgnt
b) By usingg =15° in the above identity, show that
tan1¥ = 2= 2

proof

Question 76 (****)
Prove the validity of each of the following triganetric identities.

2sinX cosx- Cco¥X

° cotx.
1- sinx+ sirf x coé x

secx+ 1

proof
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Question 77  (****)
It is given that

cosX° 4coSx 3COz.

a) Prove the validity of the above trigopnometric idgnby writing cosX as
cog( X+ X).

b) Hence, or otherwise, solve the trigopnometric equmti

8coSx- 6cos+ % , 0£EXx<2p,

giving the answers in terms @f.

1, 20 4o 1 1 1p

Question 78  (****)
It is given that

cosg- g sing= 0.999.

Given that the above equation has a solution thatimerically small, show by using a
quadratic approximation that=+0.0Z.

proof
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Question 79  (****)
sin(A+ B) ° sinAcosB+ COsA SilE.

a) Use the above trigopnometric identity with suitabédues for A and B, to show

V6 ++/2

sin75 = )
4

b) Hence by using the trigonometric expansiorcofs( 753 +a) with a suitable
value fora, show that

cosl63=- sin7=s.

proof

Question 80  (****)
Use small angle approximations to show that i measured in radians then

1+ cosx

1+ sin(% x)

» A+ BX,

where A and B are constants to be found.

,[A=2|,|B=-1]
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Question 81  (****)
Solve each of the following trigonometric equations

. 6tanx:LSegx, 0£x<2p, xlﬁ,s—p.
tanx- 1 4 4

i. coy(3- 60)= cof g 30, O0E£g£180.

[ 1 [x»0.32%, x» 3.46|, [g=5°, 65, 125

Created by T. Madas



Created by T. Madas

Question 82  (****)

and tarn/ = % :

olw

cosg = -

If g is reflex, and/ is also reflex, show that

. . 44
sin(g-/ )=- o

proof

Question 83  (****)
Solve the trigonometric equation

2(1- cosz)= tag, O0£qg£180.

g=0°1%,75 ,18
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Question 84  (****)
A curve has equation

y=p - arcco{ x+ }, -2£ x£ 0.
a) Describe geometrically thg transformations that map the graph of
y=arcco, - 1£ x£ 1,
onto the graph of
y=p - arcco{ x+ }, -2£ x£ 0.

b) Sketch the graph of
y=p - arccog x+ }, -2£ x£ 0.

The sketch must include the coordinates of anytpaitere the graph meets the
coordinate axes.

c) Use symmetry arguments to find the area of thedfirdgion bounded by
y=p - arcco{ x+ }, -2£ x£ 0,

and the coordinate axes.

L]

translation by 1 unit to the right, folived by reflection in the  axi,
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Question 85  (****)
It is given that

(cosx+ se(x)2 o cosx+ tan

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the trigonometric equation
co< X+ tar?le—f, 0£Xx<2p,

giving the answers in terms @f.

Created by T. Madas



Created by T. Madas

Question 86  (****)

cog( A+ B)° CosA coB  sirA silt
cog(A- B)° cosA coB  sirA sl

a) By using the above identities show that

cos{ A+ B) + co§ A- B)° 2CO%A COB.

b) Hence show that

P+Q P-Q

cosP + cox)° ZcosT cos—— .

2

c) Deduce that

COS4&+ COSX
2c0osX

0sX.

proof
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Question 87  (****)
Solve each of the following trigonometric equations

i seaqzl_ tanzq, 0£g<2p
4seqy- ¢
ii. 2cos x+% + sin x+£3 =( O0£x<2p.

q:£,5_p , X:£,7_p
3 3 6 6
Question 88  (****)
Prove the validity of each of the following triganetric identities.
g) SOSH- COX oy
sin 2x- sinx
b) tan q+£ + tan q-£ ° 2tang.
4 4
proof
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Question 89  (****)
It is given that

tanA+ tanB

(A B) = A B

a) Use the above trigopnometric identity to expréms 2y in terms oftang .

b) Hence determine the exact valuetah22.8, showing clearly all the relevant

workings.
_ 2tang _ ]
tany=——-"7| [tan22.8=- 3 2
1- tarf g
Question 90  (****)
Prove the validity of the trigonometric identity
1- cosZ+ sinX
tanx.

1+cosX+ sinX

proof

|
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Question 91  (*¥***)
In this question it is given that the exact valfidan 20 =t .

a) Expresstan25 in terms oft.
b) By using the result of pafa) show that
tan25 tan65= .
c) Show further that if
2cogg°+ 20) = 5sifig°- 20,

then

I:], tan25’:u

1+t
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Question 92 (*¥***)

f(x)=-2+ 2tar(%x), -PE XE p.
a) Find an expression fof "*(x).

b) Sketch the graph of "*(x).
The sketch must include ...

..the equations of the asymptotesfof ()

...the coordinates of any points where the grapli 'olf(x) meets the
coordinate axes.

f1(x)= 2arctar(% X+ ;L
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Question 93  (****)
The function f is defined as

1
1+ tanx

f(x)=

0Ex<?,
2

a) Use differentiation to show that is a one to one function.
b) Find a simplified expression for the inverse fof

c) Determine the range of .

[, f'l(x):arctanu ,[0< f(x)£1
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Question 94 (*¥***)

43%) _ ) 025
1+ sinx

Given that the above equation has a solution thatimerically small, find this solution
by using a quadratic approximation.

No credit will be given for solving a trigopnometrigquation.

| |, [x»0.09
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Question 95  (*¥***)
It is given that

sin3x° 3sinx- 4sif x.

a) Prove the validity of the above trigonometric idgntby writing sin3x as
sin(2x+X).

b) Hence, or otherwise, find the exact value of
p

2 .
sin®x dx.
0

Question 96 (****)
Solve the trigonometric equation

7sin® X+ sinx cox= ( 0°£ X £ 360,

giving the answers to the nearest degree.

, [X»63°, 108 , 243 , 2
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Question 97  (****)
f (x)=+3cosx- sinx, xI

a) Expressf(x) inthe formRcog(x+a), R>0, 0<a <%.

b) State the maximum value d‘f(x) and find the smallest positive value xffor
which this maximum occurs.

The depth of the wate) metres, in a harbour is modelled by the equation
D=13+\/§cos’%[ - sin’o—Gt , 0£t<24

wheret is the time in hours measured since midnight.

c) State the maximum depth of the water in the harladra time when this
maximum depth occurs.

d) Find the times when the depth of the water in @wddur is12 metres.

I:l, J3cosx- sine 2COSX—% ,lmax= 2, xz%, Dinax =19,

[11:00/23:00, [03:00/07:00/15:00/19:0
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Question 98  (****)

sinP:E andtanQ:ﬂ.
17 3

If P is obtuse and) is reflex, show that

13
cos P- Q)= —.
{P- Q= &
proof
Question 99  (*¥***)
Prove the validity of each of the following triganetric identities.
a) 2- 2tanx- 2tan, (-1 tarx)z.
tan 2
1- cosx, o(x
———"0%cot|5].
1+ cosx (2)
proof
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Question 100  (****)

cos x+2 = 4cosx-2 .
6 6

Show by using an appropriate compound angle idetttét

tanx = - §\/_3
5
proof
Question 101 (****)
Show clearly that ...
2) ... COLAC sin(A+B)- sin(A B) |
cos{A- B} cogA B)
b) ... cot75 = 2- V3
(use part (a) with suitable valuesAfand B)
proof
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Question 102  (****)

The curvesC; andC, have respective equations
y; =3arcsin(x- ) and y, =2arccogx- ).

a) Sketch in the same diagram the graplCpfind the graph of,.

The sketch must include the coordinates of anytpaulere the graphs @

and C, meet the coordinate axes as well as the coordimditine endpoints of
the curves.

b) Use a suitable iteration formula of the fopg,, = f (x,) with % =1.6 to find
the x coordinate of the point of intersection betweenghaph ofC; and the
graph ofC,.
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Question 103 (****)
It is given that

+Q P 0

sinP+sinQ° 2sin P cos >

a) Prove the validity of the above trigonometric idgnby using the compound
angle identities fosin( A+ B) andsin(A- B).

b) Hence, or otherwise, solve the trigonometric equmati
sin7x+ sinx=(, O£ x<p,

giving the answers in terms @f.

[ T

I
o
ov_lb
IS
wlS
YRS
w|®
NS
=g
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Question 104  (****)
Solve each of the following trigonometric equations

—5+tanzy:9-secy, 0Ey<2p, y1£,3—’0-
secy 2 2
ii. \/§cosq+% :sinq+£6 : 0£g<2p.

y=13% 497, |g=L P

12" 12
Question 105  (****)
Prove the validity of each of the following triganetric identities.
a) (cosx+ sinx)( coseg- seq®  2cok.
b) cos_x + I six secx.
1- sinx  cos
proof
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Question 106 (****)
It is given that

cos{ A+ B) + cos@A- B) 2cosA coB.
a) Prove the validity of the above trigonometric idgnt
b) Hence, or otherwise, solve the trigonometric equmati

2cos x+% = secx+£2 , OEXEp,

giving the answers in terms @f.

NS

m|€'
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Question 107  (****)
It is given that

cosX+ tarx sin®° , x1 90 (n+ 1),
a) Prove the validity of the above trigonometric idgnt

b) Use the above result to solve the trigonometriadqno

tanx sin X+ 13cox= , 0£x<360C.

x=60°, 300
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Question 108  (****)
3co€ x- cos= 1.9937.
It is given that the above trigonometric equati@as h solution that is numerically small.

Use small angle approximations to find this solutio

No credit will be given for standard solution mets.

, [ X»+ 0.0
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Question 109  (****)
It is given that

2cotq  _.
———9%siny.
1+ cof g 4

a) Prove the validity of the above trigonometric idgnt

b) Use the above result to solve the trigonometriadqno

4cof g+ 1= 23in27( ¥ coth), 0£qg<360.

, | X»63.4, 243.4

Question 110  (****)
If sin(g+a) = 2sing , show clearly that

proof
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Question 111 (****)
Given that the exact value of tarf26t, show that

2
tan10 = M
, |proof
Question 112 (****)
Use trigonometric algebra to solve the equation
sin arcsir%+ arccos = .
-1
=7
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Question 113 (****)
It is given that

+Q P 0

sinP+sinQ° 2sin P cos >

a) Prove the validity of the above trigonometric idgntby using the compound
angle identities fosin( A+ B) andsin(A- B).

b) Hence, or otherwise, solve the trigonometric equmati

sindg+sin2y= cog, 0Eg<p,

giving the answers in terms @f.

[ 1 |g=2, P P ¥ 1D
’ 18" 18" 2' 18 18
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Question 114  (****)

sinq—g' and coy _15
25 17’

If g is obtuse and is reflex, show clearly that

.\ 425
sedg+/) =57

proof

Question 115  (****)
Solve each of the following trigonometric equations

seéx- 2_ tan
tanx 2

‘ p 3p
, O0Ex<2p, x*=—.
P 2 2

ii. 2coszy= 4cog- |, 0£g<360.

, |[Xx=0.785, 2.03, 3.93, 5.1, |g =60°, 300
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Question 116 (****)

X= arccos{- 1—53) .

Determine the exact value obsec X.

(=
o
olo

Question 117  (****)

f(x)=secx, xI , 0EXE4p.

a) Sketch the graph of (x) showing clearly the coordinates of any stationary
points and equations of asymptotes.

It is now given that

seq = seg ,
Where0<q<% and77p</ <{ .

b) Express/ interms ofq.

L =% q|
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Question 118  (****)

If cosx :%, show by detailed workings that

119

COSX COSX COSHA=- ——.

2187

Created by T. Madas

proof
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Question 119  (****)
4sing+ cogy= 7, 0£Eg<360.
a) Show that the above trigonometric equation can liken as
165ir12q: 4- Acog+ co?sq.

b) Show further that

2+ 413
-

Cosg =
a 1

c) Hence, or otherwise, find theo values ofg that satisfy the equation

4sing+ cogy= ;, 0£ g <360C.

g»15.0, 136.9

Created by T. Madas



Created by T. Madas

Question 120  (****)
It is given that

sin 2x+ sinx o
tanx.
COS X+ cox+ 1

a) Prove the validity of the above trigonometric idgnt
b) Hence, or otherwise, solve fd £ x < 360

sin 2x+ sinx
=3cotx.
COS X+ cox+ 1

x=60° 120, 180, 3
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Question 121 (****)
It is given that

+Q P 0

sinP+sinQ° 2sin P cos >

a) Prove the validity of the above trigonometric idgntby using the compound
angle identities fosin( A+ B) andsin(A- B).

b) Hence, or otherwise, solve the trigonometric equmati

sing- sin3¢ sing= (, 0Eg£180C.

[ 1.]g=0° 30, 60, 120 , 150 , 18
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Question 122  (****)
It is given that

COS X N sin X
sinX  cosX

0 cosex.

a) Prove the validity of the above trigonometric idgnt
b) Hence, or otherwise, solve fdD £ x <18C°

CosSBX sin&
. + =2
sin3X cosX

x=10°, 50, 130,17

Question 123 (****)
Solve the following trigonometric equation

sindy=sin2y, O£ y<18(C.

y=0°, 3C° ,90 ,15
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Question 124  (****)

y
O
Ap.-9) B(20.- 2 '
y = P+ Qsecx
The figure above shows part of the curve with eiquat
y = P+ Qsecx,

where P and Q are non zero constants.

The curve has turning points &(p,- 8) and B(2p,- 2).

Determine the value dP and the value of).
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Question 125  (****)

COtA=- § and cosB :i.
4 3

If A isreflex andB is also reflex, show that

tan( A+ B) :%.

, |proof
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Question 126 (****)
Prove the validity of each of the following triganetric identities.

cotx cosex- 1 2 tanx

cosex- 1 COK

b) SIn?q+Lsai°Zcot27.
cosg  sing

proof
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Question 127  (****)

P A S
8cm

B

D
20cm
q
Q C R
+«—20cm >

The figure above shows the cross section of arletsede a filling slot.
The letter ABCD is modelled as a rectangle withB| =8cm and|BC|=20cm.
The width of the filling slotQR is alsa20 cm and the angleBCR is g.
a) Show clearly that
5coxg+ 2simg = .
b) Express5cosy+ 2sirg in the formRcos(g- a), R>0, 0<a<90°.

c) Hence, determine the value gf

[ 1, |scogg+ 2sip=+ 29cdy- 2T},
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Question 128  (****)
Solve the following trigonometric equation

coseéq- co‘fq= %+ \/_3cay, 0£g<2p.

[ 1. lg»1.05,1.28, 419, 4.43
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Created by T. Madas
Question 129  (****)

cosqcosa: i 0Ex<20.

~

cosg+ sing

Given thatcosg+ sing?® (, find the solutions of the above trigonometric &iipn,
giving the answers in radians in termsgof

% 9 1

8 8 8

[ 1|x=

oS

Question 130  (****)
Solve in degrees the following trigonometric eqoiati

tan &+ tanx= (, O£ x < 360.

x=0° 60°, 120 , 180 , 240, 30
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Question 131 (****)
It is given that

2cot X+ tanx® cok.
a) Prove the validity of the above trigonometric idgnt

b) Hence solve the following trigonometric equation

cotx- tanx= % tanX, O£ x<18(C.

x»31.7, 58.3 , 1217 , 148}

Question 132 (****)
If cotg = 2, use the tangent double angle identity to show

tang cot2y tang = -

~N | ©

You must show detailed workings in this question

, |proof
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Question 133 (****)
It is given that

(seaqz- cog)( coseg sgP sip cg.
a) Prove the validity of the above trigonometric idgnt

b) Hence solve the trigonometric equation

(seqz- cog)( coseg  sigf - % 0£g<360.

g =105, 165, 285 , 34

Question 134  (****)
The three angles of a triangle are denotedihyb andg.

Show clearly that ...
a) ... sin(a+b)=sing.

ath _osd

b) ... sin .
) 2

proof
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Question 135  (****)
f (x) =+/3sinx+ cosx, xI
a) Expressf(x) inthe formRcog(x- a), R>0, 0<a <90°.

b) State the maximum value cff(x) and find the smallest positive value xffor
which this maximum occurs.

The temperature of the wat&r°C in a tropical fish tank is modelled by the equatio
T =32++/3sin 18)°+ cob 1§°, 0£t< 24,

wheret is the time in hours measured since midnight.

c) State the maximum temperature of the water inahk &ind the time when this
maximum temperature occurs.

d) Show that the temperature of the water in the taakhes30.5°C at13:14
and atl8:46.

[Youmay not verify the answers in this gdart

[ ], |V3sinx+cox® 2copx 8Q|, [max= 2, [x=607, [Tmax =34,
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Question 136 (****)
It is given that

tang(1+ sec®)° tang.
a) Prove the validity of the above trigonometric idgnt
b) Hence, or otherwise, solve fd £ g <18C°

tang(1+ sec®) = 4tag.

g=0° @g»35.3, 144.

Question 137  (****)
By twice applying the identity

sin2g = 2sing cog,

solve the trigonometric equation

SinXx cosx cosx=é, O£ x<p.

_p % 1p 1p
24" 24" 24’ 24
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Question 138  (****)

f (x) =2.5sin X+ 6cos&, 0<x<2p.

a) Expressf(x) inthe formRsin(2x+a), R>0, 0<a <%.

b) Determine the value of the constafitso that
5sinx cosx+ 12¢cdsx® f( X+ A,

c) Hence, or otherwise, find the minimum and the maxmvalue of

5sinx cosx+ 12cdSX.

f(x)=6.5sin 2+ 1.178)|, [A=6], [max=123, [min=-05§
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Question 139  (****)
Find thetwo solutions of the trigopnometric equation

(1+secy)(t coy)= tay, Of£y<2p,

giving the answers in terms @f.

Question 140  (****)
Solve each of the following trigonometric equations

1- 2cosefy oe

coty, 0<y<2Zp, y'p.
2coty

ii. cosyy+ 6cog+ & | 0£g<360C.

y»2.03, 5.18|, |g=180C
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Question 141 (****)
Sketch the graph of

y=-4+ 2cosec®, OExXE£2p.
The sketch must include

the equations of any asymptotes to the curve
the exact coordinates of any stationary points.
the exact coordinates of any points where the caresses the coordinate axes.
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Question 142  (****)
Prove the validity of each of the trigonometricntlges.

a) cose@- cotP tab%).

b) _2WnX o osedx.

tan2x- sinX

proof
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Question 143 (****)
f(x)° 27 9x 2, xi
a) Show that(3x+1) is a factor off (x).

It is further given that
36c0s 2 cog+ 9sin@ sip=

b) Find the possible values cbsg .

Created by T. Madas
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Question 144 (****)
It is given that

1- tar|2q ° o

sq.
1+tar12q q

a) Prove the validity of the above trigonometric idgnt

1++/5

b) Given thatcos36 :T , show clearly that

tan® 18 = #

proof
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Question 145  (****)
f(g)° 5cosg- 12simg, gl

a) Expressf(g) inthe formRcos(g+a), R>0, 0<a <%.

Give the value ofa correct to3 decimal places.

b) State the maximum value df(q) and find the smallest positive value gffor
which this maximum occurs.

The pressurd®, in suitable units, in a nuclear plant is modelbgdhe equation

P=20+ 5005{42%[) - 125i(|4%) , 0Et<12,

wheret is the time in hours measured from midnight.

c) State the maximum pressure in the plant and theevafit when this maximum
pressure occurs.

d) Find the times, to the nearest minute, wien15.

[ 1, |scosg- 12simpe 13<:((s¢ 1.1?}, max= 13, |¢=5.107],
P =33, [t..,=10.1, [01:34/06:1%
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Question 146 (****)
It is given that

tan2x- sinX
tan 2

° 2sin’x, tanx?! O.
a) Prove the validity of the above trigonometric idgnt

b) Hence find, in terms gb, the solutions of the trigonometric equation

tan2x- sin X

=1, 0Ex<2p.
tan 2 P
=P 3%
4° 4" 4’ 4
Question 147  (****)
. 12 .
If smle—3 and x is obtuse, show clearly that
cot2x=£).
120
, |proof
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Question 148  (****)
It is given that

COSX

Ccosx+ sinx tan X° )
CoS X

a) Prove the validity of the above trigonometric idgnt
b) Hence find, in terms gb, the solutions of the trigonometric equation
cosx+ sinx tanX= , 0£ x<2p,

giving the answers in terms @f.
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Question 149  (****)
It is given that

COSE€X  _ COSE&X , Zsec?x, cosexl+ .
l+cosex 1 cosec

a) Prove the validity of the above trigonometric idgnt

b) Hence find the solutions of the trigonometric egurat

cosex COSER
- = 5tanx, 0£x<2p.
1+cosex 1 cosec

x»0.464,1.11, 3.61, 4.2¢
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Question 150  (****)
COtA=- § and cosB :i.
4 3

If A isreflex andB is also reflex, show that

tan( A+ B) -5
33
, |proof
Question 151  (****)
Given that
COS X- P - 2sin st 2 :
3 3

show clearly that

tanx=- 4 <.

proof
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Question 152  (****)
Make x the subject of the equation

arctan( & x) + arctaft 4x)=y.

+

2
X=% /
tany

Question 153 (***¥)
It is given that

sin(x+y)sin(x- y)° cody cosx.
a) Prove the validity of the above trigonometric idgnt
b) Hence, show that

sin 7—'0 sinﬁ :}

12 12 4

proof
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Question 154  (****)
It is given that

1 1 0 2Sex
+

COSX- SINX COS¢ SiX 1- tarf X |

a) Prove the validity of the above trigonometric idgnt
b) Hence solve the trigonometric equation

1 1
— + —=2, 0<x<Zp,
COSX- SINX COos&  SIIX

giving the answers in terms @f.

oo|%’
oo|~§
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Question 155  (****)

_ 6
" 2cosx+ 2Sirx

t(x)

for O<x<p, xt b.

a) Express2cosx+ 2sirx in the formRcos( x- a), R>0, O<a<%.

The curve with equatioty = f(x) has a vertical asymptote &t 5.

b) Determine the value ob.

c) Solve the equation
f (3x)- V6= 0,

giving the answers in terms @f.

[ 1 |2cosx+ 2sie @ 2cosx 2 |, |[p=] [x=£, R 2P 29
4 4 36 36 36 36
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Question 156  (****)
It is given that

tan’ x- 3
tan(x+ 60) tanp x- 60)° ————.
( ) r( ) 1- 3tarf x
a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, solve the trigonometric equmati

tan(x+ 60) tafx- 60+ 12 , 0£x<360.

X»26.6°, 153.4, 1865 , 333
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Question 157  (****)

f (x)° cosx+ J3sinx, xi

P

a) Expressf(x) inthe formRcog( x- a), whereR>0 and0<a <E'

b) Hence solve the equation

cosZ7+\/_35in27: 2cog, 0Eg<2p.

w|

[ ] [f(x)=2cos x-% g

ol

o|&
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Question 158  (****)
It is given that

cosex- Sirx

0 secx.
cotx co€ x

a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, solve the trigonometric equmati

cosex- Sirx

tan’ x- seo=
2 cotx coé x

, 0EXx<360.

x=60°, 300

Created by T. Madas
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Question 159  (****)

A B

2.5 2.5

29
C

The figure above shows an isosceles triam§RC where the angléACB=2g .

A rectanglePQRS is drawn insideABC, so thatS andR lie on AB, P lies on AC
andQ lies onBC.

It is further given thatAP| =|BQJ = 2.5 and|PC| =|Qd =3.
a) Show clearly that the perimeter BIQRS is
5cogy + 12sim.
b) Express5cogy + 12simg in the formRsin(g+a), R>0, 0<a <90°.

c) Find the value ofy, given that the perimeter ?#QRS is 10.

, |5cosg + 12sim @ 13sify + 22.§2f, [g» 27.7

Created by T. Madas



Created by T. Madas
Question 160  (****)
f (g)° \3sing+ sing, 0£g<2p.

a) Expressf(g) inthe formRcos(g- a), R>0, 0<a <%.

b) Find the solutions of the trigonometric equation

J3+siny=v3cosz+ 2sig, 0£g<2p,

giving the answers in radians in termsgof

q=0, _110
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Question 161 (****)
It is given that

P+Q . P-Q

cosP- coXr- 2sin sin
& 2 2

a) Prove the validity of the above trigonometric idgnby using the compound
angle identities focos( A+ B) and cos(A- B).

b) Hence, or otherwise, solve the trigonometric equmati
cos&+ sink= cos®, Of XE%,

giving the answers in terms @f.
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Question 162  (****)
Solve each of the following trigonometric equations

se€ x+ 8

=3tanx, O0£x<2p, tanx?! 4.
4- tanx

i. cosz=sing, O0£qg<360.

[ ], |x»0.98%, 4.15|, [¢=30°, 150, 270

Question 163 (****)
Solve the following trigonometric equation

tan( arctan8- arctan2 tén arctan3 arcta):Zg.

[ 1 ]x=

Nl
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Question 164  (****)

It is given that
cog(A+B)° cosA coB sii silE

cogA- B)° cosA co8 siA silE

a) Use the above trigonometric identities show that

cos{ A+ B) + co§ A- B)° 2cO%A COB.

b) Hence show further that

=+ -
cosP + coxQ° 2cos¥ cos%? :

It is further given that

+Q _ P-Q

sinP+sinQ° 2sin P CoS
2 2

c) Show clearly that

COS X+ COoS¥
sin2x+ sin2%y

° cot(x+ y).

d) Use the above results to show that
cot(52.5) =/ 6+ 3 2

proof
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Question 165  (****)
Solve the trigonometric equation

o

In(coseq7) = In4 If seg), 0<g<7,

giving the answers in terms @f.

_p 5
7712 12
Question 166 (****)
Solve the trigonometric equation
sinqcogg:i- cog si@, 20 <g<4p,
5 2 5
giving the answers in terms @f.
[ |g="2 2
’ 30" 30
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Question 167  (****) non calculator

X 45°

30° 7
23 C

The figure above shows a trianghBC where|AC| = 2¢/3 and|AB| = x.

The anglesABC, CAB and BCA are 45°, 30° andg°, respectively.

a) By using a suitable compound angle identity shaaity that

N
oz

sin105 =

b) Show without the use of a calculating aid thatekact length ofAB, is

3+4/3 .

proof
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Question 168  (****)
f (g) =2cosg + 3sirg, gl

a) Expressf(g) inthe formRcos(g- a), R>0, 0<a <%.

Give the value ofa correct to3 decimal places.

b) State the maximum value d‘f(q) and find the smallest positive value gffor
which this maximum occurs.

The temperaturd °C in a warehouse is modelled by the equation
T=16+2cos® + 3sin?L | 0£t<24,
12 12

wheret is the time in hours measured since midnight.

c) State the maximum temperature in the warehouse aatlie oft when this
maximum temperature occurs.

d) Find the times, to the nearest minute usddghour clock notation, when the
temperature in the warehouselis°C.

1]

2cosy+ 3sing° \/_13cc(sq- 0.98)3, max=+/13, |¢=0.983],

Trnax »19.6, [tmax=3.79, 08:41/22:50

Created by T. Madas



Created by T. Madas

Question 169  (****)
It is given that

+Q _ P-Q

sinP+sinQ° 2sin P CoS >

a) Prove the validity of the above trigonometric idgnby using the compound
angle identities fosin( A+ B) andsin(A- B).

b) Hence, or otherwise, solve the equation
sing+siny+ sing=( OEg<p,

giving the answers in terms @f.

w|N

Q

I

o
NS

Created by T. Madas



Question 170  (****)
Given that

find the value ofcosg .

Created by T. Madas

64cos2 cog+ 32sin@ sm=

N[N
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Question 171 (****)

f (x) = 2sinx+ 2cosx, xI
yo,

a) Express f(x) inthe formRsin(x+a), R>0, 0<a <E'

b) State the minimum and the maximum value of ...

ii. ..y= f(x)

[ 1. |y=vBsin g+£ |,| -V /8 |, | -2/8+ 12/ 1, [[o.g],

V2,502
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Question 172 (****)
It is given thatg and; are such so that

tang=t and tan/ =t- 1,
wheret is a constant.
It is further given that

1 1

- = 3.
cosqg codj

a) Show clearly that = 2.

b) Determine the exact value dﬂm(q+/), showing clearly all the steps in the
workings.

L | |tan(g+/)=-3
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Question 173 (****)

sin2x+ cosX = ¥ sirx, O<x<%.

a) Show that the above trigonometric equation can fiken as

COSX- Sinx= %

b) Expresscos x+% in the form R( Acos x+ Bsin>§, whereR, A andB are

constants to be found.

c) Use the results of part (a) and (b) to solve tigohrometric equation

sin2x+ cosX= ¥ sirx, O<x<%.

R=

% [A=1], [B=-1|

Created by T. Madas



Created by T. Madas

Question 174 (****)

f(x)=sin2x, xI

g(x)=f x+

INgR
X
NI
X

a) Show clearly that
g(x) =2cos .

b) Expressg{x) in terms of f ().

94x)=-41(x
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Question 175  (****)
Solve the trigonometric equation

seqy- cog= § coseg sy), 0£4g<360.

g»63.4, 243.8

Question 176 (****)
It is given that

sin3y° 3sing- 4sir?1q.
a) Prove the validity of the above trigonometric idgnby writing 3g as 27+¢.

b) Hence solve the trigonometric equation

125in'3q- 9simg= 1., 0£¢g<36C.

g=70°, 110, 190, 230, 310, 3

—
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Question 177  (****)
Solve the trigonometric equation

coty ~ cog
cosey - 1 1 sy

=2, O<y<27,

giving the answers in terms @f.

INRW
4>|%'

Question 178  (****)
Solve each of the following trigonometric equations

2cof x+ 5
cosex

+2cosex= 1, O0£x<2p.

ii. 2coszy= 1 2sim, 0£g<360.

x»0.340 , 2.80|, |g=54°, 126, 198 , 34
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Question 179  (****)
Solve the following trigonometric equation

_p

1 1
arctan — + arctan—— =-.
X

X+1 4
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Question 180  (****)
Solve the following trigonometric equation

3 . BX
2arctan — = arcsin— .
X 25

| |\ [x= 4]
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Question 181  (****)

y y
y, =arcsinx B Y, = arccosx

O

The figures above show the graphygf= arcsinx and the graph of/, = arccosx.
The graph ofy; has endpoints af and B.

The graph ofy, has endpoints & andE, andD is the point where the graph g
crosses they axis .

a) State the coordinates &, B, C, D andE.

The graph ofy, can be obtained from the graph yfby a series of two geometric
transformations which can be carried out in a dfmecider.

b) Describe these two geometric transformations.
c) Deduce using valid arguments that
arcsinx+ arccog = consta,

stating the exact value of this constant.

p p
A-12 ] |B 12 -1p),|D
12 b 12 ’C( 1p)l Ol

NS

. |E(L,0)|, constant:%
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Question 182  (****)
It is given that

sin(A+ B) ° sinAcosB+ COSA silE.
a) Use the above trigopnometric identity to show that
sin3x° 3sinx  4sif x.

b) Hence find

wih

cosx( 6sink- 2sing)3 dx.

]:l, %sin3x+C
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Question 183  (****)

f (x) = Asec2x+ B, 0£x<2p.

The graph off (x) where A and B are non zero constants, passes through the points

%,-7 and(p,1).

a) Determine the value ofA and the value oB.

b) Solve the equation

| |, [A=4],[B=-3, |x

WS
w |
wl§
w|g
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Question 184  (****)

It is given that the angleg, P and;/ are in arithmetic progression.

4

Show that
(sing- siry )2+ (cag+ c¢s)2: K,

wherek is a constant to be found.

| | [k=2]
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Question 185  (****)
It is given that

COSX COS x+£ - cos & P
4 4

Given further thatx* ko, kT, show clearly thatanx = 3

proof
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Question 186  (****)

y =arcsinx, - 1£ x£ 1.

a) By expressingarccos in terms ofy, show that

arcsinx+ arccos :% )

b) Hence, or otherwise, solve the equation

3arcsir(x- )= 2arccdse ).

I:L x:1+sin% » 1.5878

X
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Question 187  (****)
Simplify, showing clearly all the workings, thegonometric expression

cossq sing - siﬁq cog,

giving the final answer in the formsinkg , where A andk are constants.

1. fsnag
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Question 188  (****)

y
(0.9

f (x) = a+cosbx

@] 2;0

The figure above shows the graph of the function

f (x) = a+cosbx, 0£ X£ 2p,

wherea andb are non zero constants.

The stationary point§0,4) and(2p,2) are the endpoints of the graph.
a) State the range of (x) and hence find the value af and the value ob .
b) Find an expression fof'l(x) , the inverse function of (x)
c) State the domain and range bf'(x).

d) Find the gradient at the point oi(x) with coordinates(éfg,%) .

e) State the gradient at the point di*(x) with coordinates(%,%) .

J2E F(X)E 4, a=3,b:%, f1(x) = 2arccog x- ﬂ

0£ f 1(x)£2p), -@, -%
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Question 189  (****)
Solve the following trigonometric equation.

arctan X+ arctam= arctar, x1

Created by T. Madas

N~
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Question 190  (****)
The function f is defined below.

f (x)° 4cosx 3Silﬁ% x), x1
Show that if g satisfies the equation
4sin(%q)+x/_3= C,

then f(q):%(a+b\/§) , wherea andb are integers to be found.

I:l, (10+ 3J_3)

N
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Question 191  (****)
The obtuse angled and A, satisfy the following relationships.

COS2A = simB =

wl—

Determine the exact value ofan( A+ B).

[ 1 |tan(A+B)=-2

Question 192  (****)

Simplify (tanx+ cotx) sin X and hence prove that
anfin) )+ cofl)+ chs) - @ <

Created by T. Madas
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Question 1 (****+)

Find the solutions of the trigonometric equation

6+13sin( 27+a)° = 5cos@°, 0£ g <360

wheretana® :E , 0<a <90.
12

, |g=105°,165 , 285 , 34

Question 2 (****+)

It is given thatsin® » 0.841f andcosf » 0.540.

Show thatsin(l.Of) = 0.84, correct to three decimal places.
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Question 3 (****+)

It is given thatg satisfies the equation
4tang + colg = <

Show clearly that

cos ) =

ol

proof

Question 4 (****+)

Find in radians, correct to two decimal places, swdutions of the trigonometric
equation

secX- 3tan2= ,0£x<2p.

x»1.14, 299 , 428 , 6.1%

o
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Question 5 (****+)

Solve in radians the trigonometric equation
sin8&=sinX, O£ x<%,

giving the answers in terms pf.

x
I
o

5l
51€

w D
NIAS

Question 6 (****+)

Solve in degrees the trigonometric equation

sindg+sing = ( 0°£49<180C.

g=0°, 45, 90, 13
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Question 7 (****+)

Solve the following trigonometric equation

COS X

——— =1- 2tanx, O£ x< 2p,
1+ cos X 2P

giving the answers in terms @f.

], |x=£, 2 % 1b

12 12" 12° 12
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Question 8  (****+)

Solve indegreesthe trigonometric equation

4tan(g+ 60 tafg- 6p= séa- - 0°£g<180.

L

g=15°, 75, 108 , 16
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Question 9  (****+)

Prove the validity of each of the following triganetric identities.

a) (tang+ cotg)( sig+ cop) ° seg+ cosex.

b) tan q+% ° sec?+ tang.

proof
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Question 10 (****+)

1 1 31
2arctan—— + arctan—— = arctan— .
X-3 X+ 2 17

Show thatx =5 is one of the solutions of the above trigopnometgqaation and find, in
exact surd form, the other two solutions.

= 10+ 5/ 190

31
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Question 11  (****+) Non Calculator

A triangle, ABC has |AB|:2\/§ cm, BAC=45° and ACB=60°.

Determine, in exact simplified surd form, the apé#his triangle

,|larea= 3+ 3
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Question 12 (****+)

It is given that

sin +2 _sir? g- £o sinD.
q 4 q ) 2y
a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, show that ...

- - p PP Po
i. ...sin g+Z cosg+Z - singo & cosg & cosd.
q 1 q 2 q 2 G 2 G
ii. ...sin » cos% + sinﬁ cosﬁ :—1.
12 12 12 12 z

proof
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Question 13 (****+)

Solve the trigonometric equation
(3sinx+ 5co)” = 4cdsx, for O£ x<2p,

giving the answers correct to three significantifes.

x»1.9¢, 2.36 , 5.12 , 5.5

A4

Question 14 (****+)

Solve the following trigonometric equation
tanx+ cotx= 8cosZ, O£ x<p,

where x is measured in radians.

-1 ) 13, 17
L1 |x=94p. 30 5P 5%
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Question 15 (****+)

The figure below shows a regular octag@n A circle C is inscribed insideR and
another regular octagoB, is inscribed inside the circl€ .

The three objects have a common centr® at

The circleC has a radius af unit. The pointsA and B are consecutive vertices 6,
and the pointdM and N are consecutive vertices 6%.

P

a) By considering the triangl®AB, show that the perimeter of the octag@ris

16tar.
8

b) Use the triangl€®OMN in a similar fashion to show that the perimetethef

octagonP; is 165in% :

[continues overleaf]
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[continues from previous page]

c) Use a standard identity fmos 27 to show that

sin£ :—;\/ 2- \/_2.

8

d) Show further that
tan% =-n2

e) Deduce from the results obtained so far that

3.06<p < 3.3,
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Question 16 (****+)

Solve the following trigonometric equation

cotx ;. Cosex- 1

4, 0°£x<360.
cosex- 1 COK

x=60°, 300
Question 17 (****+)
f (x) =In(1+sinx), sinx + 1.
Show clearly that
f(x)- f xXF 2In(secx tary).
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Question 18  (****+)

It is given that

cosX° 4codx 3cos.
a) Prove the validity of the above trigonometric idgnt

b) By differentiating both sides of the above identitigh respect tox, show that

sin3x° 3sinx 4sif x.

proof
Question 19  (****+)
Prove the validity of each of the following triganetric identities.
a) SOSK- €O 4 ooy
sin 2x- sinx
b) 2cos4q+% sirf Z- 1 cos@.
proof
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Question 20 (****+)

It is given that

fanx__ e § seotx, gt P

secx- 1 tarx 2

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the trigonometric equation

tan3y secg- 1 2
- =—, O£g<p,
secy- 1 tand /3 a=p

giving the answers in terms @f.

x=P 2P 1P
9' 9' 9
Question 21 (****+)
Prove the validity of the following trigonometridantity.
1+ cos, (coseq+ coq)z.
1- coyy
proof
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Question 22 (****+)

It is given that
sinxy° 3sing- 4sir3|q.
a) Prove the validity of the above trigonometric idgnt

b) State the maximum value of
f (x)=6sin(5x)- 8sif( %), xI

and determine, in degrees, the smallest positilteeva x which produces this
maximum value.

frax(X) =2|, [x=6°
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Question 23 (****+)

The obtuse angleg and; satisfy the equation
sin6g°+ cos4°=- .

Find the possible values gf and; .

[ 1.[(g/j)=(t05,138) (165139
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Question 24 (****+)

It is given that

tanA+ tanB

tan(A+B)° ——— "2
1- tanA tanB

a) Prove the validity of the above trigonometric idgnby using the compound
angle formulae fosin( A+ B) and cos( A+ B).

a) Deduce an exact simplified expression fan ¢ - % , In terms oftang .

b) Solve, forO£ g < 2p, the trigonometric equation
tang- /3= (llr x/_3tar47) taf 2- q),

giving the answers in terms @f.

tan Q'B :—tanQ'\/_B , q:ﬁ 2_'0,1,2
3  1+/3targ 6 3' 6 3
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Question 25  (****+)

Solve the following trigonometric equation

tan4x- tanXx= (, 0°£ x<360C.

[ ] [x=0°, 90, 180, 279
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Question 26 (****+)

It is given that
cosF° 4co§q— 3cog.
a) Prove the validity of the above trigonometric idgnt
b) Hence solve in degrees the trigonometric equation

2+cosé sec= , 0°£x<18C.

x=30°, 60°, 120 , 150
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Question 27  (****+)

The figure above shows a rigid ra&BC where AB is 6 metres,BC is 4 metres and
the angleABC is 12(°. The rod is hinged af so it can be rotated in a vertical plane
forming an angley® with the horizontal ground.

Let h metres be the height of the pofdtfrom the horizontal ground.
a) Show clearly that ...
i. ... DBC=g°+60°.
i. ... h=8sing+ 2/3cog.

b) By expressingh in the form Rcos(q- a) , WhereR>0 and0<a <90°, find
to the nearest degree, the valuegolhenh=6.

, |g»20°, 113
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Question 28  (****+)

By considering the expansion t#n( 2A+ A) , show clearly that

, 3tanA- tarf A

tan3A
1- 3tarf A

proof

Question 29  (****+)

Show clearly that

tan® x

5 o sin*x.
tan® X+ 2+ cot X

proof
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Question 30  (****+)

It is given that

cosF° 4co§q— 3cog.
a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, prove that

cos@ ° 3200§q- 4806$;+ 18c%q

proof
Question 31 (****+)
Prove the validity of each of the following triganetric identities.
a) sin’(x+y)- si’(x yP sin2xsin2.
coty+ cosz . 2
b ° (cosg+ si :
) cotzg ( a nq)
proof

|
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Question 32 (****+)

Show clearly that

tan g- £ o sin2g- 1
4 CosS 2y

proof

Question 33 (****+)

It is given that

cosX° 4codx 3COE.
a) Prove the validity of the above trigonometric idgnt
b) Hence, or otherwise solve the trigonometric equmatio

2+cos@ secg= ,0°£g<360C.

, |g=30°, 60, 120, 150 , 210, 240, 300 ,
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Question 34 (****+)

It is given that
(cosx+ sinx)( & sinx cox)° cdsx  sim.

a) Prove the validity of the above trigonometric idgnt

b) Hence find, in terms gb, the solutions of the trigopnometric equation

CoOS X+ sifx 2
———— =—, O0Ex<p,
COSX + SInx 4

giving the answers in terms @f.
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Question 35  (****+)

It is given that
cos(x+ 36) = sifx- 5¥ .

a) Show clearly without a calculating aid that the \abdrigonometric equation is
equivalent to

tanx® = tan54.

b) Hence solve the trigonometric equation

cos(3y+ 36) = sif §- 5f, O£ y<180.

y =18, 78, 13
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Question 36 (****+)

Solve the trigonometric equation
sin3 = cosX+ sirx, for OEg<p,

giving the answers in terms @f.

ol
INJRSY
NS
g

Question 37  (****+)

Solve the trigonometric equation

2sin X tanx+ 4sec®+ 5 , 0°£x<360.

x=60°, 120, 240 , 30
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Question 38  (****+)

It is given that

tang + tary =

sin® x+ 2sinx+ si{g+/ ) = 3cgs cps- ,
forxi ,qg1 /1

Show that the above relationships imply that

sinx=-1.
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Question 39  (****+)

A geometric progression has first tesimg and common rati@osg .

a) Given the value ofy is such so that the progression converges, shatwtth
sum to infinity iscotg.

A different geometric progression has first tecosg and common ratiging .

b) Given the value ofy is such so that this progression also converdwesy shat
its sum to infinity isseqy + tary .
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Question 40  (****+)

Is given that

cod x+ sirf x° .

COSGClS=\/_6|'\/_Z.

Use these factsnly to show that
a) 1+cofx° coseéx.

b) cotls = 2+ Z.

proof
Question 41 (****+)
Prove the validity of each of the following triganetric identities.
a) v1+sin2y° cog+ sim.
b) 8003“(%q)= cosg+ 4cog+ .
proof
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Question 42 (****+)

A relationship betweerx and y is given by the equations
x=sin2g, 0<g<p,
y=cotg, 0<g<p.

Use trigonometric identities to show that

y(2- xy)= x.
proof
Question 43 (****+)
Show clearly that
1-x _p
arctanx+ arctan—— =-.
1+x 4
proof
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Question 44 (****+)
It is given that

2tanx
tanx+ sinx

osed X xin, i
2
a) Prove the validity of the above trigonometric idgnt

b) Hence solve the trigonometric equation

2tanx

—— =4, 0£x<360.
tanx+ sinx

x=120°,240

Question 45  (****+)

Prove the validity of the following trigonometridantity

sinx , COsX

1+tanx 1+ coix

proof

Created by T. Madas



Question 46 (****+)

Lett= tanz.
a) Show clearly that ...

i. ... Sinx=——,
1+1t2

2

ii. ... cosx=

1+t2

Created by T. Madas

b) Use these results to solve the trigonometric eqoati

5sinx+ 4cosx= :, 0°£ x<360.

x»113.2, 349.3

Created by T. Madas
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Question 47  (****+)

It is given that forgl /1
3tang = 4tan .
Show that the above relationship implies that

sin2g

an(a- /) 7 cosz

Created by T. Madas

|, [proof]




Created by T. Madas

Question 48  (****+)

y
t(x)
X
0]
The figure above shows part of the graph of theewith equation
F(x) =X Xi
3- sinx
Use differentiation to show that
- 142 1(x)E $V2.
, |proof
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Question 49 (****+)

It is given that

, 3tanx- tarf x

tan X
1- 3tarf x

X1 % n=0123, ..

a) Use the above identity to expresst 3 in terms ofcotx.
b) Show clearly that

COSX- cost ]
sin 2x- sinx

cotx, cosx? %

a) Hence, or otherwise, given thabs X * % solve the trigonometric equation

CosSBx+ sin&- cos$ sin8 =1 ,

for 0<x<p, giving the answers in terms pf.
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Question 50  (****+)

f(X)ZS|n:3><+cqs3<, «1 np
COSX SInx 2

a) Show clearly that
f (x)°© 2cot2x.
b) Solve the trigonometric equation

f (x)+1=tanx, O£ x<2p.

NP

, [x=0.785, 2.94 , 3.93 , 6.(%
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Question 51  (****+)

Solve the trigonometric equation
J3(sex- tax)= , 0£x£2p,

giving the answers in terms @f.

x
I
ol

Question 52 (****+)

Prove the validity of the following trigopnometridentity
cot? x- tarf x° 4cotX cosec.

proof
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Question 53 (****+)

Lett= tanZ .

a) Show clearly that ...

i. ... Sinx=——,
1+1t2

2

ii. ... cosx= >
1+t

b) Use these results to solve the trigonometric eqoati

2sinx+ 3cox= , 0£x<2p.

x»1.88 , 5.58
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Question 54 (****+)
f(x)=secx, OF x<% E £2< XEp .
a) Sketch in the same diagram the graphd %) and f *(x) = arcsex.
b) State the domain and range bf*(x) = arcsec.

c) Show clearly tharcsex = arcci%).

d) Show further thati(arcsem)= .
dx A2

, [domainx£- E »® 1, [range: CE f Y(X)£p ,f }(x)?

NS
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Question 55 (****+)

It is given that
sinxy° 3sing- 4sir3|q.
a) Prove the validity of the above trigonometric idgnt
b) By differentiating both sides of the above identitiyh respect tag, show that
cos3° 4codg- 3cos.

c) Hence show that

, 3tang seég- 4ta?‘1q.

tan
d 4- 3selq
d) Deduce that
tanay© 3tang - tar?ql
1- 3tar?q
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Question 56 (****+)

Prove the validity of the trigonometric identity

e
Lrsing, (seqy+ tam)”.
1- sing
proof
Question 57  (****+)
Solve the following trigonometric equation.
arctan 2> + arctanX2 =2 i
x-1 X- 4
x=3 X=6

Created by T. Madas



Created by T. Madas

Question 58  (****+)

Given that

seczx-(lr\/_% tan+ v/ 8 :

show that eithetanx =1 or tanx = \/_3.

Detailed workings must be shown in this question.

Question 59  (****+)

It is given that

u=sinZy , v=cotq.

Use trigonometric identities to find a simplifiedpgession foru? in terms ofv.
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Question 60  (****+)
The diagram below shows a right angled trianQBC where|OC| = x and the pointA
on OB so thajOA =8, |AB/=4.

The anglesDOAC, OBC and ACB are denoted by, ; andy respectively.

N
.

O X

By considering a relationship between the angleg andy , show that

4x

tany = .
v 96+ X2
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Question 61  (****+)

Solve the trigonometric equation

Nz

sinxcosx cosX cos¥=—, OF x££,
16 2

giving the answers in terms @f.

] x=2 3PP 1P

32'32' 32" 32

Question 62  (****+)

Solve the trigonometric equation

4 . . .
=cot/, O</ < ,
2seg - 2sn+ 1 / /<R J P

giving the answers in terms @f.
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Question 63 (****+)

Solve the trigonometric equation

tang(1+ cosg)= 2sih @, OE£g£9C.

lg=0°,15,75 ,90|

Question 64  (****+)

Solve the trigonometric equation

arcsinx + arcco% = 2arcta§ﬁ.
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Question 65  (****+)

It is given that

cotx COSX
cosex- 1 4 six

°© 2tanx, x!180n,d

a) Prove the validity of the above trigonometric idgnt

b) Hence solve the trigonometric equation

cotyy Cosg _

cosecd- 1 t sin@

2tang, 0£9<2p,

giving the answers in terms @f.
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Question 66 (****+)

Prove the validity of the following trigopnometridantities.

tanx 1 2
——— 0 __secX.
tan X+ sinx 2

il. —© coseg .

proof
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Question 67  (****+)

f(x)=2+sec x-% Xl ,0EXE2p.

a) Solve the equatiorf (x)=0.

b) Sketch the graph of (x).

The sketch must include the coordinates of anyostaty points, the coordinates
of any x or y intercepts and equations of the vertical asymptote

. |x=p, 2
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Question 68  (****+)

The figure above shows a rigid rddBC where AB is 1 metre,BC is 2 metres and
the angleABC is 12C°. The rod is hinged af so it can be rotated in a vertical plane
forming an angleg® with the horizontal ground.

Let h metres be the height of the pofdtfrom the horizontal ground.
a) Show that ...

i. .. DBC=g°-60.

i. ... h=2sing-J3cog.

V3

ii. ...whenAC is horizontal,tanq=7.

b) By expressingh in the formRsin(g- a), whereR>0 and0<a <90°, find
the maximum value oh and the value off when h takes this maximum value.

[ 1. e =+7|. [g130.9]
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Question 69  (****+)

Solve the trigonometric equation
2siny+ 3seg/= & taly, 0£y<2p,

giving the answers in terms @f.

oo_lb
w|g
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Question 70 (****+)
f(x)=se(,2x, xI , xt %(2n+ 1), ni

Show that if

then eithersinx = 0 or tanx = 2.

Created by T. Madas



Created by T. Madas

Question 71 (****+)

y=tanx y = cotx

X=a
The diagrams above shows part of the graphgoafanx and y =cotx.

a) Sketch the graph ofy; =- tan(— x) and hence write a simplified expression for
y; in terms oftanx.

The graph ofcotx has vertical asymptotes and the equation of orteesh is labelled
in the diagram ax = a.

b) State the value oé.

The graph ofcotx can be obtained from the graphtahx by a series of two geometric
transformations which can be carried out in anyeard

c) Describe the two geometric transformations.

d) Deduce using valid arguments that

cotx = tan %- X .

reflection in thex axis/translation tbe "right" by% unitg
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Question 72 (****+)

The figure above shows a trianghkBC, where BAC:%, BCA=q and|BC|=1.

The straight line segme®D, labelled ash, is perpendicular tAC .

Let AD=xandDC=y.
a) By expressingh in terms ofg, and x in terms ofh, show that
X+ y:\/§sinq+ cogy,
and hence deduce that the area of the triaA@€ is given by

sing sin q+% :

b) By using the trigonometric identities for

cos g+ q+% and cos g- q+% :

write a simplified expression for the area of thangle ABC.

[continues overleaf]
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[continued from overleaf]

The value ofg can vary.

c) By using part(b), deduce that the maximum value of the area oftriaagle
ABC is

:11(2+\/§)

and this maximum value occurs When:%.

. p 31 Jo,
J|singsin g+ =~=-Z=cos 2+ L
9 7 6 4 2 4 6
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Question 73 (****+)

The height of tideh meters, in a harbour on a certain day can be rieatey
h(t) =10+/3sin( 3@)°+ cof 30°, O£t £12,

wheret is the time in hours since midnight.

a) Find the time when the high tide and the low tidew during the morning
hours of that day and state the corresponding defpthater in the harbour at
these times.

The depth of water in this harbour needs to bea#tB.5 metres for a boat to dock
A boat arrives outside the harbour at high tide m@eds five hours to unload.

b) Show that the boat has to wait ur@® : 23 to enter the harbour.

, [high tide of 12 metres at 02{, [low tide of 8 metres at 08:
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Question 74 (****+)

The figure above shows an irregular pentag®CDE. The lengths ofAB, BC and
AE arel4cm, 8 cm and 6 cm respectively.

The pointQ lies on AB so thatAQ is 6 cm and QB is 8 cm. The pointD is then
constructed so thaDEDC is a rectangle.

Let the angleAQE be g° and assume that® can vary.

a) Given thatP cm and R cm’ are the perimeter and the area of the pentagon
respectively, show that ...

I. ... P=28+12cog + 16sig.
ii. ... R=146sin2.

b) Hence show that when the pentagon has a maximuwm are

P=14(2+/2) cm?.
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Question 75 (****+)

Lett=tan ~ .
2

a) Show that ...

i. ...sinx=

1+t2"

2

1+t2°

ii. ... cosx=

b) Use these results to solve the trigonometric eqoati

5sinx- 5cosx= , 0E x<2p.

x=3.79,0.927
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Question 76 (****+)

The functionsf and g are defined by

f(x)° 3sinx, xI Py P
2 2

g(x)° 6 3¢, xI
a) Find an expression forf "'g(Xx).

b) Determine the domain of "'g(x).

[, f'lg(x):arcsir( 2- x2) ~V3E XE- 1 or £ £ /3
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Question 77  (****+)

Find the solution of the equation

1- X 1
arctan —— == arctan.
1+ X 2

wfen
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Question 78  (****+)
Linx+Lcodx=1
5SIN" X+3C0S X=¢.

Show that the above trigonometric equation is eajeit to

2y=2
tan"x=%.
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Question 79 (****+)

A relationship is defined as

yo,

x=sin’q, O£q<z.

Jo,

y=tanz, O£q<z.

Use trigonometric identities to show that

»_ 4x(1- x)
(- 227

proof

Question 80  (****+)

Find the solutions of the trigonometric equation
Cosg + cosg+ cosé+ cosji=

for which O£ g <18C .

lg=22.5,45 ,67.5 ,9D ,112°5 ,135 157,
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Question 81  (****+)
siny° 3sing- 4sidg.
a) Prove the validity of the above trigonometric idgnt

b) Hence or otherwise solve the trigonometric equation

, 1
arcsinx = 3arcsm§ .

=

I
N||\>
~lw

Question 82  (****+)

Solve the simultaneous equations

arctanx+ arctary= arctar

X+y=2.

1 y=3 inei
]:I, X=3.y 2,|ne|therorde|
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Question 83  (****+)

Solve the trigonometric equation

Atand + 3cgt s = , 0Ly <P,

giving the answers in terms @f.

Question 84  (****+)

Show clearly that

3 12
2arctan > + arctang =p.

, proof
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Question 85  (****+)

Find, in terms ofp, the solutions of the trigonometric equation

cos X+ 3cox- 2cdsx ¥ cos , 0Ex<4p.

[, ][x=0,2

Question 86  (****+)

Solve the trigonometric equation
cosx+ cosx= (, OEg<p,

giving the answers in terms of.
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Question 87  (****+)

Use the substitutioh= tanit x to show that if

2
6tand x = 1+ 5sinx,
then the three possible valuestaﬁ%x are
S R §
1, 5 0r-3.

, |proof
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Question 88  (****+)

The figure above shows part of the graph of
y = a+secbx,

wherea andb are positive constants.

y = a+secbx

The points A, B,C and D are thex intercepts of the graph, with respective

coordinates E,O , Q,O , 4—'0,0 and 5—'0,0 .
3 3 3 3

Determine the value oi and the value ob.
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Question 89  (****+)

The point A lies on they axis above the origi®©® and the pointB lies on they axis
below the originO.

The pointC(12,0) is at a distance a20 units from A and at a distance daf3 units
from B.

By considering the tangent ratios of OCA and OCB, show that the tangent of the
angle ACB is exactlyf—g’.

, |proof

Question 90  (****+)

By using the substitutioh= tan( x) solve the trigonometric equation

N

3cosx+ 4sik= 3 ta(% x), O£ x<360.
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Created by T. Madas
Question 91  (****+)
sinx- cosx= sin2+ cos& , cosx?! C,
Show that the above trigonometric equation is eajeit to

(tanx- J)(seot 2tam)=

proof

Question 92 (****+)

Solve the trigonometric equation

di(\/l- c052<)= L 0EX<2p.

X

J>|%'
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Question 93  (****+)

Given that

find thefinite value oftanx.

tanx = - 12

Question 94 (****+)

2cot X+ tamx+ 7= coSex, O£ X<p.

Given thatx? % find the solutions of the above trigonometric &ipn, giving the

answers in radians correct to two decimal places.

x=0.3%,2.68
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Question 95  (****+)

1+ cosx
1- cosx

=3+.8 cose%), 0£ x< 720.

Find the solutions of the above trigonometric emumtgiving the answers idegrees

|x=30°,330,510 ,570
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Question 96  (****+)

A triangle has vertices at the points with coortiisa(3,1), B(7,4) andC(10,- 4).

The acute angle is defined as the angle formed betwe®B and the straight line
which is parallel to they axis and passes throudh.

N

Find the value otang and hence show thaan( ABC)

Created by T. Madas
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Question 97  (****+)

The figure above shows two right angles triangiBE and ACD. The angle<CAB
and DAC are denoted by and; , respectively.

The length ofBC is 1.
The pointE lies on AB so that the angl&ED is 90°.

Show clearly that the length &E is cotg- tary .

, |proof
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Question 98  (****+)

It is given that

sinf =ksig , k!0, kt+1.

Show, by a detailed method, that

1+ Y i :(k2 - 1) seé;/
dg

Created by T. Madas

i, |proof
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Question 99  (****+)

It is given that if x1 (0,%,0), then

. 0s X
Determine the exact value GS’—

COSX

Created by T. Madas
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Question 1 (****¥)
Use trigonometric algebra to find the solution loé following simultaneous equations,

in the intervals0£ x<2p, 0Ey<2p.

4cosy= 3 2sirx and $- 2p.

L |x=gp. y=3p

Created by T. Madas
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Question 2 (****¥)
c = cofs) ofgs) ok

Use thesine double angle identityfor sine to show thaC :% .

D , |proof
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Question 3 (¥***¥)

The acute angleg and y, satisfy the following relationships.
2tanx = 1 and  sin(x+y)=

Determine the possible values ¢ény.

ﬁ‘\l
o

tany =

wlg w
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Question 4 (****¥)

Two circles,C; andC,, have respective radii ¢f units andl unit and are touching
each other externally at the poiAt

The coordinates axes are tangent€tpwhose centrd® lies in the first quadrant.
The x axis is a tangent t€,, whose centr& also lies in the first quadrant.
The straight lind, is parallel to thexaxis and passes through.

The straight linel, has negative gradient and is a common tanger@, tand C,,
touching C; at the pointC.

The acute angle formed BYC and|, is denoted by .

Show thattary = < .
24

, |proof
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Question 5 (****¥)

2a

The figure above shows a trianghBC, where| AB| = a and|AC| = 2a.

The angleBAC is a , wheretana =

Alw

The sideBC is extended to the poild so that the angl&CD is denoted byy.

Show clearly thaty = arctan z.

I, |proof
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Question 6 (****¥)

The acute angleg, y and a satisfy the following equations.
4tang = tama
(5+3cos2) tap = 3sim2.

Expressg+y , in terms ofa .

Ll ]g+y =a
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Question 7 (****¥)

The acute angleg and; satisfy the following equations

2c0gy = co3%
2sing = 3siry .

Show clearly that

g+/ sp - arctary 1t

[, [proof
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Question 8 (****¥)

Determine the range of the following function

1 .
, gl
sin®g + 3sing cog+ 5cdsg

f(g)°
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Question 9 (¥***¥)

It is given that
(a+2)sinx+ (2a- 1)cos= &+

wherea is a non zero constant.

Find the exact value dhn(%x) , giving the answer in terms @f, where appropriate.

X) =

[ tan(

) tan(

Nl—

J=1

Nl
N
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Question 10 (*****)
Solve the following trigonometric equation.

cos4x° = cos40+ cos8(, 0°£x£18C.

|, [x=5° 85, 95 178

Question 11 (****¥)

A right circular cone, of radius and semi-vertical angleg, lies with one of its
generators in contact with a horizontal surface.

The cone is then rolled on the horizontal surfagth ws vertex at rest, so that the
rolling circumference of its base completes a éultle on the surface, while the cone
completesN revolutions about its own axis.

Show thatN =coseq .

. [oroof|
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Question 12 (****¥)
Solve the following trigonometric equation.

TP 5
2\/§S|n Xx+—-— = 3cosecx+— , OE£xE .
12 12 20

[x=2, 22, 18 2
’ 12" 12° 12 12
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Question 13 (****¥)
Solve the following trigonometric equation.

sin(27+59°+ 2sif( 42) = , 0£q<360.

1.

Created by T. Madas

g ={58,154, 238, 33
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Question 14 (****¥)
Solve the following trigonometric equation

cos( arcsir%) sif arcco@z%( -4x) , xl

NP
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Question 15 (****¥)
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It is given thatO < x <%p andO<y <%p .

It is further given that

sin(x+ y) sin( x- y)= 3% and cosx+ cogy=

Show thatcos(x- y)=

oo

1++/n

———, wheren is a positive integer to be found.
n

, [n

6|
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Question 16 (*****)
A curve in thex-y plane has equation

X2+ y? +6xcogy - 18y sig+ 45 |

where g is a parameter such thaE g < 2p.

Given that curve represents a circle determineahge of possible values gf.

e (i
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Question 17 (****¥)
Prove the validity of the following trigopnometridantity.

1+tang tang , ©0S @
1+tan2y tand cosdq

. oo

Question 18  (*****)
A surveyor views the top of a building, of height at an angle of elevatioa .

The surveyor walks a distaneg directly towards the building.
From this new position he views the top of the d¢hia at an angle of elevatiof .
Show that

_ asina sinb
sin(b- a)

1. [proof|

Created by T. Madas



Created by T. Madas
Question 19  (****¥)
sinfx- codx= 1 % sif .

Use trigonometric identities to show that the gahsplution of the above equation is

x=kpo, ki

proof

Question 20 (****¥)
It is given thatx is a solution of the following equation.

secx+ tamx=

~on

Without solving the above equation far, find the value ofcosex+ cok.

M s
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Question 21 (****¥)

The positive solution of the quadratic equatidn x & 0 is denoted by, and is
commonly known as the golden section or golden rermb

Solve the equation
xcos(% arctan )Z:ﬁ , X

Give the answer in the fordim, wherem andn are positive integers.

Created by T. Madas



Question 22
Prove that

(*****)

Created by T. Madas

1- X
arctan,—— © 1 arccos.
1+ X 2

, , |proof
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Question 23 (****¥)
The functionsf and g are defined in the largest possible domain byetieations

f (x) =arcsin( cox) and g(x)=vp?-4x°.
a) Sketch the graphs of and g on the same set of axes.

b) Use an algebraic method to solve the equation

arcsin( cox) =vVp®- 4*.

NS
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Question 24 (*****) non calculator
It is given that

2cogy + sig = ..
Determine the possible values of

7coxy+ 6simy.

. [7coxy + 6sig= 2, 7cog+ 6sip=
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Question 25 (****¥)
The pointM is the midpoint ofAB, on a triangleABC.

Given further that
tan| CAM]:% and tan| CBM]:%,

Use trigonometric identities to find the valuetaf| CMB.

]

tan] CMB]|= 2
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Question 26 (*****)

Show, with detailed workings, that $in 2x :% then

cod x+ sirf x

also equals t(% :

, D proof
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Question 27  (*****)

A pole AB, of heighth, is standing vertically on level horizontal groumith A on
the circumference of a circle of radias centred at the poir®.

The pointC is another point on the circumference of thisleisn that COA=¢g and
ACB=gq.

Use a detailed method to show that

_ 4asin(%q) tar(%q)

" 1- tanz(%q)

|, |proof
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Question 28  (*****)
A triangle has angles @&6°, 72° and 72°.

By suitably partitioning this triangle and usingndar triangles, show that

sinl8 + costSz%\/_! and sin? 36 + cog 1825

4
-9
" 16
Question 329  (*****) non calculator
Solve the trigonometric equation
sin(y- 30= siny- 45, 0£y<360C.
y=82.5", 262.8
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Question 30 (****¥)

cot’ x- tarf x= 8cotX, O£ x <180.

Find the solutions of the above trigonometric emumtgiving the answers idegrees

|x=15°,45,75% ,13§

Created by T. Madas



Created by T. Madas

Question 31 (****¥)
Solve the following trigonometric equation fO£ x < 360°

1 4
tanx sex+ =—.

1+sinx 3

x=30°, 150, 210 , 339

Question 32  (*****) non calculator

. _ 1 _ 9 . i
Given thata = arctany and b =arctan7, find the value oftan( 3 - b).

tan(&- b)= 1

Created by T. Madas
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Question 33 (*****)
It is given that for some value of the constlnt

cos&X° ¥ k sif x codx.
a) Determine the value df.

b) Hence, or otherwise, show clearly that fdr

-3¢ 4cof X 3siRx cOSE

4
L | [k=-8
Question 34  (*****) non calculator
Solve the following trigonometric equation
cogy - 60= cof - 4F Of£y <36C.
=52.5,2328
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Question 35 (****)
S = sin(10) sir( 30) sif 59 siph 7P

Use thesine double angle identityfor sine to show thaIS:%5 .

v Al
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Question 36 (*****)
Solve the trigonometric equation

(cos 4+ cos<)2+( sin &+ si@2 = J 3sim, 0Ex<p,

giving the answers in terms of.

©o|s
w|S
©|J
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Question 37  (*****)

A D
q
N
8
6
B M C

The figure above shows a rectangi&CD.

The pointsM and N lie on BC and CD respectively.

The angleAMN is 90°, |AM| =8 and|MN|=6. The angleBAM is denoted byy.

a) Given that the perimeter of the rectan@i8CD is fixed at24 units, determine
the possible value(s) @f.

b) Given instead that the perimeter of the rectan§BCD can vary, determine the
largest possible area of theangle ADN .

g»71.7|, |aregy, = 2
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Question 38  (*****) non calculator
tan2X°+ tanX° tan25= 1 tan?2, 0£ x<360.

Find the solutions of the above trigonometric emumtgiving the answers idegrees

|x=10°,100,190 , 289

Question 39  (¥****)

2tanx- sin&= sif X, 0£ x< 360.

Find the solutions of the above trigonometric efumtgiving the answers idegrees

|x=0°26.6,180 ,206%
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Question 40  (*****) non calculator
Solve the following trigonometric equation

sin(g- 20= sig+ 60, 0£g<360.

qg=70°, 250
Question 41 (****¥)
The three angles in a trianghkBC satisfy the relationship
sin(2A- B)- sifB CEF cosAsiiA B.
Show that the triangl&BC is isosceles.
proof
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Question 42 (****¥)
It is given that

sin(A+B) © sinAcosB+ COSA SilE.
Use the above trigonometric identity to show that
sin3x° 3sinx 4sif X,

and hence find

¥3sin2x- 2sinX cox dx.

4
- %sin3 x+ C
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Question 43 (****¥)

It is given thata, b andc are consecutive terms of an arithmetic progression

It is further given that
X 02 X_ i i
acoszi- (2 ¢ S|r?7— acos¢ W+ sin), xI
Show clearly that

tanx=- 1.

., |proof
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Question 44 (****¥)
Prove the validity of each of the following triganetric identities.

a) tanaco @M tart x
1- 3tarf x

) 2seéq- CQSQ- J’tanq.
2tang + singy

proof

Question 45  (*****) non calculator
Solve the trigonometric equation

coy - 3= cof - TF OL£y <36C.

=54°, 234
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Question 46 (*****)
Solve the trigonometric equation

sinx+sin2+ sinX+ sink= , OEgE£p,

giving the answers in terms of.

<
I
o
o |%’
N:Ib
oS
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Question 47  (****¥)
Use the substitutioh=tanx to show that if

10sin & = 3+ 10tarx,

then eithertanx :% or tanx = &T\/E )

proof

Question 48  (*****)
Solve the following simultaneous equations.

X+Yy=gp, COSX+ COoy = ( OEx<2p.

— [ P B B

Created by T. Madas



Created by T. Madas
Question 49  (****¥)
f (X) o -1' Sln Z( '
sinx- cosx
a) Show clearly that

f (x)© sinx- cosx.

b) Solve the equation

f(x) f(-x)= cos x 2, 0Ex<2p,

giving the answers in terms @f.

xI , sinx! cosx.

©|'~§
©|%°
w|‘§
o|5
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Question 50 (****¥)
Find the solutions of the trigonometric equation

sin(x+15 + 5sink+ sifx- 15= cdsx+ 35 5cos dos )15 (a2 ),

in the rangeD°® £ x< 360C°.

x=165°,345

Question 51 (¥****)

Solve the trigonometric equation

4coqx+ 30) = sefx- 60, O0£x<360.

X =45°,165 ,228 ,349
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Question 52 (****¥)
In the following question you may not use the sioethe cosine rule.

T

L,

The figure above shows the plan of a river whose&kbare modelled as straight parallel
lines Ly andL,.

The pointsA and B lie on Ly, so thaf AB|= x.

A tree is positioned at the poiiit on L,, so thatAT and BT subtend angles af and
2q , respectively.

The tree located &k has heighth. The angle of elevation of the top of the tree as
viewed fromA is q.

Show that

h=2xsing .
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Question 53 (****¥)
By using the trigonometric identity fain 27, or otherwise, show clearly that

cos? cos2£ coéﬁz-—l.
7 7 7 8
proof
Question 54 (*****)
Show clearly that
3p _ ) _
tan~§ tan% tar§8Q tal%—
[, [proof
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Question 55  (*****) non calculator
Solve the trigonometric equation

sin(/ +30 = cog - 45, 0£/ <360.

=525, 2328
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Question 56 (*****)
Eliminate g from the following pair of equation.

tang + cotg = x°
3
se@- cog= Yy
Write the answer in the form

f(x,y)=1.

Created by T. Madas

x4y2- yhe=1
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Question 57 (****¥)
It is given that

tar? £ 0 250 1 B (ane 3, v

1+ sing 2
a) Prove the validity of the above trigonometric idgnt

b) Hence solve the equation

tan %- x =+ 7 4/3 0Ex<p.
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Question 58  (*****)
It is given that

p=sing , q=tany.

Use trigonometric identities to find a simplifiedpeession forq2 in terms of p.

2_4p(1- p)
(1- 2p)2
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Question 659 (rwin)
Sin2X- \/_3COSZ: tarX, O£X<2p_

Find the solutions of the above trigonometric emumtgiving the answers terms pf.

Created by T. Madas
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Question 60 (*****)

p

sin 3x% + sin X == sinx, OEx<p.

Determine the solutions of the above trigonomegdmiation, giving the answers in
terms ofp.

_pP PP
|:|’ X_4)31

4
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Question 61 (****¥)
The function f is defined as

. . p
f(x)=sin x+— sin x+— , O£ x<
( ) 12 12 b

Solve the equation

f(x)+ f(-x)= f % X .

=222 2F
’ 24" 24° 24" 24
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Question 62 (*****)
It is given that the three angles of a triangle 6 and g satisfy the relationship

tanizz(1+ tar?f%) sifib - g).

Assuming that the triangle is not right angled,vgltlbat

3tang = tanb.
|:|, proof
Question 63 (*****) non calculator
Solve the trigonometric equation
sin(y- 48= cogy+ 12, 0£y<360.
y=63°, 243
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Question 64  (*****)

The 2", 3 and 4" terms of a geometric series aresg, v2sing and v/3tang ,

respectively, wher® < g < % .

Show clearly that the sum of the filGtterms of the series is
43
5(6+76).

proof
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Question 65 (*****)
It is given thatg and; satisfy the relationship

3sin/ cgs

tang = .
77T 3sirf/

Show clearly that

tan(g- j )= 2tan .
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Question 66 (*****)

J16

The figure above shows three right angle triang@&B, OBCand OCD.

Itis given that AOB = BOC= COL and|OD|=2|OA.

Given further that the length o&B is 316, determine the length ddC .

]

IDC|=4
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Question 67 (*****)
Solve the trigonometric equation

8cosX cosi cos8+ 4 O<x<%.

[ x=2 P 2P 5 P

Question 68  (*****)
Find, in terms ofp, the solutions of the equation

\/Q%((x/;HZcosﬁ() =1, 0£x<4p?.

X_49,02 12p?
36 ' 36
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Question 69  (****¥)
Find in terms ofp the solutions of the trigopnometric equation

cot %coy =, 0E£Ex<2.

W
w|g

Question 70 (¥****)
Solve the trigonometric equation

85in£ cosﬁ cosﬁ cos2£ = oY, O£x<£,
18 18 9 2

9

giving the answer in terms af .
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Question 71 (****¥)
Solve the trigonometric equation

sin(2g°+ 20) + co$¢ 8°+ 50 = , O£ g £ 360.

lg=40°,60,112 ,18% ,256 ,32f

Question 72 (¥****)
A curve has equation

y=In tan x+£ : P x<£.
4 4 4
Show clearly that
dy =2secX .
dx

proof
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Question 73 (****¥)
Prove the validity of each of the following triganetric identities.

I. sinzqtanq+ co§q cofy+ 2sig cag® tap Cq.

ii. sing(1+tang)+ cog( * caf)® sepr cose.

, |proof
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Question 74 (****¥)
Given the simultaneous equations

3tang + 4tag = ¢

qg+/ =

P
2

find the possible values dng andtan; .

[tang ,tary | = 2% - %%
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Question 75 (****¥)
A relationship betweenx and y is given by the equations

X=coseq - Sim, O<q<%

y =seq - COg, O<q<%.

Use trigonometric identities to show that

2 23

2 3+ y3 =1

y2X

proof
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Question 76 (****¥)
Solve the trigonometric equation

secx++/ 3coseg= Ofg<p,

giving the answers in terms of.

R
9'3'9
Question 77 (¥****)
It is given that
cos £ o cos? cobAv )+ cdBp) ,
12 4
where A and B are constants such thak A<1 and0<B <1.
Determine the value oA and the value oB.
-1 -2
A= &l B 3
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Question 78  (*****)
Find the only finite solution of the trigonometequation

. X 1
arcsin —— + 2arctan——

P
x-1 x+ 1 2

Question 79  (****¥)
Prove the validity of the following trigonometridantity

sin4q+ cos“qO%( 2 sif 2).
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Question 80  (*****)

The figure above shows a spotlight beaming down on level ground, whdreis
mounted at a height df2 metres and the poir® is directly belowL .

The bulb emits light in the shape of a cone whose af symmetryLB is angled ag°
to the vertical.

The beam is/ °© wide all the way round the axis of symmetry of ligét cone.
a) Show that the length oAB is

12seéq

|AB=———"—.
cot/ + tag

The lengths ofLG and AB are 8/3 metres an® metres, respectively.

b) Show further thatan/ = %1( 6+\/_3) .

, |proof
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Question 81  (****¥)

P A S
8cm

B

D
20cm
q
Q C R
< 20cm >

The figure above shows the cross section of arlgtséde a filling slot.

The letter ABCD is modelled as a rectangle wjthB| =8cm and|BC| = 20cm.

The width of the filling slotQR is als®20 cm and the angleBCR is g.

Determine the value of .

| L lg»43p
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Question 82  (****¥)
Solve the following trigonometric equation

Ji+cosZy-+1 cosgg , 0£g<2p.

L]

q:

p 1p 1p 2p
12" 12 12° 12
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Question 83  (****¥)
Prove the validity of the following trigopnometridantity.

sin4g- 8siffg cog
4cosy, 1
sing ¥.q

no.
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Question 84  (****¥)
The three angles of a triangle are denote@dhyb andg.

a) Show clearly that ...

i. ..sin(a+b)=sing.

i . sin(#): co{9).

i, ... sina +sinb + sifa +b) = Zsir6a+b) co(sa +b)+ cc(é"Tb) .

2 2

iv. ... sina +sinb + sirg = 400% ce% c%.
b) By using {v) with suitable values foa , 6 and g, show that

p _J6+2

CoS — =——.
12 4
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Question 85  (****¥)
Simplify, showing all steps in the calculation, #ression

4
arctan§+ arctan? arctau,

giving the answer in terms af .

NG
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Question 86  (*****)
Solve the trigonometric equation

secx+ coseg= @ , 0£x<2p,

giving the answers in terms of.

b_lllb
=
5

Question 87  (****¥)
Prove the validity of the trigonometric identity

2 30 o 0 1+ sin &

tan SLELANE £(4n+ 1, d
1- sin4 3

proof
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Question 88  (*****)
Use algebra to find, in terms @f, the solution of the trigonometric equation

x2- 8ox+ 2 2cost 1p= ( xI

|| Ix=4p|
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Question 89  (****¥)
The piecewise continuous functidn is given below

sinx® 0£ x <360
f(x)°  sin>  360£x< 720
sin3x°  720£ x< 108(

a) Sketch the graph of (x).

b) Solve the equation ...
i =1
i f(x)= 5

ii. ... f(x)=cosx.

- |x:210, 330, 465, 525, 645, 705, 790, 830, 910, B0, 1o7o|,
|x=45, 225,390, 450, 510, 630, 735, 742.5, 832.55,922.5, 1012.5
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Question 90  (****¥)

The figure above shows the wallBof a certain structure, which is supported by a
straight rigid beanPR, whereP is on level ground an® is at some point on the wall.

In order to increase the rigidity of the suppdnke beam is rested on a steady pNI@,
of height3.2 metres.

The pole is placed at a distanceld35 metres from the bottom of the wall.
The beamPR is forming an acute angle with the horizontal groundNB.
The angleg is chosen so that the length of the be@R, is least.

Determine the least value for the length of thenbd?R, assuming thaR lies on the
wall, fully justifying that this is indeed the mmum value.

[ ].[625
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Question 91  (****¥)

The functionsf and g are defined by

f(x)° cosx, xI , 0EXEp
g(x)°1 ¥, xI

a) Solve the equation

fg(x) =

N

b) Determine the values of for which f 'g(x) is not defined.

, X=i\/1-%, x<-+2 or x> 2

Created by T. Madas
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Question 92 (****¥)

f(x)° co< x+ sirf x, x1

a) Determine an expression fbﬁ(x) and find the value of (%p)

b) By using the results of paf) only, show that

cos x+ sirf x° .

Question 93 (¥****)
Prove the validity of each of the following triganetric identities.

a) \2- 2c09<OS X

sinx 2
b) sinzqtanq+ co§q cog+ 2sig cay® tap cq.

proof
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Question 94 (****¥)
Solve the trigonometric equation
1- X

2arct - i =
arctar(x- 2+ arcsmm

L.
2
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Question 95 (****¥)
By considering the solution of trigonometric eqoati

sin(x- 30° = co§x 4% ,

1+4/2
J3-42

find, in degrees, the exact valuearftan

|, [82.5
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Question 96 (*****)
Simplify, showing all steps in the calculation, #gression

2
arctan 8+ arctan 2 arctaér,

giving the answer in terms af .

1 lal

Created by T. Madas



Question 97  (****¥)

Created by T. Madas

Given thatO< g <%p, o<y <%9 , solve the following simultaneous equations.

5coyy + 2tag = ! and 5sing+ coy = E

Give the answers in exact form in terms of invergg@nometric functions.

[ 1

[9./]= arcco% ,arctan], [[g./] = arcco% ,arcta%

[9./]= arccos%( 3-\/_4). ,arctar—%{( 47x/_)11
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Question 98  (****¥)
Solve the trigonometric equation

J3cos x+% = sin x+£5 , 0Eg<2p,

giving the answers in terms @f.

[ [x=22 1P

15" 15

Created by T. Madas



Created by T. Madas

Question 99  (****¥)
Solve the following trigonometric equation

. 5
arcsin X+ arccox = ?’0 )

=
"
N
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Question 100  (*****) non calculator
Find, in degrees, the solutions of the trigononsetguation

2cogx+ 10 = 0K 23 oo e ap
sin(x+10)°° '

| ].[x=16°,92,138, 25§
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Question 101 (*****)

Itis given that forg? (4k+ )=, kT

NS

q.r
tan —+= ©° tam+ seq.
2" © e e
a) Prove the validity of the above trigonometric idgnt

b) Hence find a similar expression ftan

N R
NGRS

You are now given the equation
tanx- tar{x afF 2tarx,
wherea is a constant.
c) Expresstanx in terms of trigonometric functions involving only.

d) Hence solve the trigonometric equation

3 _ Y

tanx- tan x r 2tang, 0£x<2p,

giving the answers in terms of.

-2 1P 2p 3p

| |, [tanx = tama + sea|, = =
20 20 20 20
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Question 102 (*¥*+**)
Itis given thatg and; satisfy the simultaneous equations

sinzg _

— =1-sin/ ,
1+sing

q+/
where kg <p, ql%, 0<j @ .

a) Determine the value dfang .

b) Show clearly that

tan(+5)=-=.

wib

', |[tang =

Nl
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Question 103 (*****)
The angleg satisfies the equation

tang tan 27 = 2¢ds @.

r=0

Given thatO< g < % , find the exact value ofang .

N

tang = 3
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Question 104 (*****)
Use trigonometric algebra to fully simplify

V1+sinx- V1 sinx D

arctan 0<x<?
4

J1+sinx ++/1- sinx

giving the final answer in terms of.

Nl
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(*****)

Question 105
Solve the following trigonometric equation, fO£ x< 2p.

2cosx sirf x- 2co8x sim cdsx 4k 3cos sin 2sin

200S .

1

x
I
c»_lb

.b_lh

o|g
~ €
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Question 106 (*¥****)

Use trigonometric algebra to solve the equation
arctanx+ 2arccox=—.

You may assume tharccotx is the inverse function for the part obtx for which
OE£EXEp.

[ 1 lx=v3
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Created by T. Madas

Question 107  (*¥***¥)
The distinct acute angleg and;/ , g >, satisfy the equation

f(g./)=96@j )tah ,
where the functiond and g are defined as
f(g/)°sing-;/ ) and g(g/j)°cody-j } 2tan sy ).
Use trigonometric identities to show that

tang = 2tary .

|_|, proof
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Question 108  (*****)
Solve the following trigonometric equation, fO g < 2p.

3co€q- sifg- +/ 3cog sig

0

ol

w |%’
ole
w |‘8"
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Question 109  (*****)
Solve the following trigonometric equation, fOK x < 2p .

sinxsin 2+ sinX sin%+ sin® sinA= .

1

I\J_Ib

oL
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Question 110 (*****)

Solve the following trigonometric equation, for x <%p .

4cosx cos® cosbt 4 .

Y
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Question 111 (*****)
Solve the following trigonometric equation.

2Cot X = sex se(c%%)+ Zt@%%), OE£Ex<2Zp.

Give the answers in the forkp , wherek is rational.

1. [k=1,3 11 71 131 4]
' 2’290 90 90’ 3
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Question 112 (*****)
Use trigonometric algebra to fully simplify

1 7 1
2arctang + arccos—— + arctaFé ,

5¢2

giving the final answer in terms @f .
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Question 113  (*****)
It given that

_p

arctanx+ arctary+ arctan= E .

Show thatx, y and z satisfy the relationship

Xy+ yz+ zx=1.

1. proof
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Question 114 (*****)
Use a fully detailed method to show that

arctan 6+ 3V 2 2= 37PE

|_| , |proof
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Question 115  (*¥***¥)
Use a trigonometric algebra to solve the followaggation

502

(arctanx)” +( arcco)® = R

You may assume that = arccotx is the inverse function oy = cotx, O£ X£ p
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Question 116 (*****)

The figure above shows a netwoAPQD inside a rectangl@BCD, Where|AB| =—a
and|BC| =2a. The endpoints of the network and D are fixed. The point® andQ

are variable so that they always lie BC with |AP|=|QD. The anglesBPA and
CQD are both equal tg. A particle travels with constant speedn the section#\P

and QD, and with constant spe%i\/ on the sectiorPQ.

Let T be the total time for the journePQD.

Given that the positions of the poifBsandQ can be varied as appropriate, show that

the minimum value oT is 15ia , fully justifying that this is the minimum value.
Vv

1. [proof|
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Question 117  (*¥***¥)

The figure above shows a infinite sequence of egrdf decreasing radius, the radius of
the larger circle bein%.

The centres of these circles lie on a straight. lifkee straight lineOA and OB are
tangents to every circle in the sequence, the aA@8 denoted by2qg .

Given that the total area of these circleggs , determine the value @f.

1.

Q
"
ol
Is]
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Question 118  (*¥***¥)

COoS66- sin438
g = arctan

Show by detailed working that=-12 .

cos48- sin66

|_|, proof
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Question 119 (*****)

f (x) =arctar{ X) + arcsin . Xl

9x%+1
Show clearly that ...

a) ... fqx)=0.

b) ... arctar( X)+ arcsin ° kp, stating the value of the constant

9x% +1
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Question 120 (*¥*+*¥)
It is given that

cotx- 2cot2° tarx.
a) Prove the validity of the above trigonometric idgnt

b) Hence, or otherwise, show that

10

——tan X :icot—x - 2CcoK.
. or-1 ¥ 512 1024
r=

| » |proof|
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Question 121  (*****)
Given the trigonometric equation

sin(x- a)
cos(x- a)- 2tam sifx a)

=tana,

show clearly that

tanx = 2targa .

. [oro]
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Question 122  (*****)
Solve the trigonometric equation

i 1
sinx cosc+ = cod

giving the answers in terms @f.

Il
ol
5
H"‘
o |
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Question 123 (*****)
Prove the validity of the following trigonometridantities.

a) costg+ sin"’qO%r(& 4cosd).
b) 32sirfx co§ x° 2 cos2 2cosd  cos.

proof
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Question 124 (*****)
Show clearly that

Created by T. Madas

4arccot & arctan274 =p.

I:l , |proof
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Question 125 (*****)
It is given that ifx* y, x* 0, y* 0,

tan(x+y) = 2tar( x- y).

Show clearly that

sin2x _
sin 2y

3.

I:l , |proof
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Question 126 (*****)
A triangle ABC is such so that BAC:%p and|BC| =1.

Show that the maximum value of the area of theglia ABC is

323
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Question 127 (*****)

It is given that the angled, B andC are the three angles of a triangd8C with
Bt 9O .

Given further that

cog(B- C)

sinA- sin(B- Ck -

show that the triangl@BC is right angled.

1. proof
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Question 128 (*****)
Solve the following trigonometric equation

arctan x coé 2arcsi%) :%p.

Created by T. Madas

, I x=-1, x= 2
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Question 129 (*****)
Sketch the graph of

y:(arcsinx)2 arccos, - 1 x£ 1

AT

Created by T. Madas



Created by T. Madas

Question 130  (*¥***¥)
Solve the following trigonometric equation

sin arccofx+ )} = cof arctax).

You may assume that = arccotx is the inverse function foy =cotx, O£ X£ p.

[ 1|

N
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Question 131 (*¥***¥)
The function f is defined in the largest possible real domaimt@ioed in the interval
(-2p,2p), and its equation is

f(x)° In tan(%p- —%x) .
a) Find the domain off .

b) Show thatf ¢x)° , for some constarik..

k
V1- sin2

[ ) [ 24
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Question 132 (*****)

The positive solution of the quadratic equatich- x E 0 is denoted by , and is
commonly known as the golden section or golden rermb

It can be shown, and younay assume in this questionthat cos(%p) :—%f .

Use trigonometric identities to show that

eolts)a{Ze) afip) ) -

You may not use complex numbers in this question.
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Question 133 (*****)
It is given thatg, a and b are distinct real numbers which satisfy.

tan(g- a)+ tar{g- b x
cot(g- a)+ cof{g- bF vy.

Find, in exact simplified form, an expression tan(a - b) , interms ofx and y.

2,2
|:|, tan(a- b):i@

X+y
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Question 134 (*****)
By considering the trigonometric identity fean(A- B), with A=arctar(n+ } and

B =arctar{n), sum the following series

arctan

n“+n+1
n=1

You may assume the series converges.

:

Created by T. Madas



Created by T. Madas

Question 135  (¥*+*¥)
It is given that

(arcsinx)® +( arccos)® = ko®, [X £1,
for some constank .

a) Show that a necessary but not sufficient conditawrthe above equation to have
solutions is that

1
ks 35

b) Solve the equation given that it only has one smhut

c) Given instead that that :9—76, find the two solutions of the equation, givingth

answers in the fornx =sin(go), whereal

. .5
X=sin — , X=sin —
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Question 136 (*****)
Sketch the graph of

f (x) =arcsin cox),
in the largest domain that the function is defined.

Indicate the coordinates of any intersections \lith axes, and the coordinates of the
cusps of the curve.

L. |grapf
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Question 137 (*****)
It is given that

arctan2+ arctaA+ arctadh=p.
It is further given thatA and B are distinct positive real numbers other thanyunit

Determine a pair of possible values farand B .

[ L&

[le]EN
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Question 138 (*****)
Find the value of

sin® (p' J- 2)
——.
r=0

Hint: Expresssin4q in terms ofsinzq and sin? 29 only.

)3
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Question 139 (*****)
The triangle ABC is isosceles withAB| =|AQ and BAC=36".

The angle bisector of ABC meetsAC at the pointD .

By using trigonometry in the above constructionptirerwise, show that

cos36 :%( llr\/_g.

[, |[proof
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Question 140  (*****)

f (X) _ COS X

V1+sin 2

CxI,sin2xt- 1.

a) Expressf(x) in the form

=903 9(- %
"0

where g(x) is a function to be found.
b) Sketch the graph of (x) for -2p£ x£ 2p.
c) Hence solve the trigonometric equation

J2f(x)=1, -20£ x£ 2p.

, |9(X) = cosx+ sinx

=
N
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Question 141 (*****)
Prove that for allx such that-1£ x£ 1

arcco + arccos%(x+ 3 >§) :%.

, |proof
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Question 142  (*****)
The function f is defined as

f (X)© sinx+ cosx+ tanx+ cot ses cose,

Determine with full justification the range df.
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Question 143 (****¥)
It is given that

the anglesA, B andC are the three angles of a triangM8C.
the anglesA, B andC are in an increasing arithmetic progression, at trder.

The lengths of the trianglABC, opposite each of the anglés B andC are
denoted bya, b andc.

Show that

a . c . -
Zsin2c+=sin2a=+/ .
c a

. oo
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Question 144  (****¥)
Find, in exact surd form, the only real solutiortlod following trigonometric equation

arcsin( x- ) arccos %

The rejection of any additional solutions must biéyfjustified.

' -1 1
|:, X_7'E‘/6
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Question 145  (*****)

Given thatn is an integer such that> 3, use a detailed method to solve the following
trigonometric equation.

1 1 1
+ .
£ 4 p

sin — sin — sin ™
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Question 146  (*****)

Find, in terms ofp, the general solution of the equation

(x+ y)2+4(x+ yjcog x- Y+ 4 C

l:, (X,y)=(-1+L<§,- 1 Kg)lc ever,

(xy)= (1+K§ 1- KZQ) k= odd
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Question 147  (*****)
Find the general solution of the following equation

%( ;&sin(tz)+ cos( 22) dx = - %( x1
1

x:%p(4k-1) K
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