Further Trigonometry — ( £xt.|| Worksheet)

Question 1

Find in surd form the exact values of i. sin75° ii. tanl5°

Question 2

If tan% =2, find the exact values of i. sin@ - ii. cos@

Question 3

Solve the equations .
i sin20=sinf, 0<60<2w i, cos2@=cosf, 0<0<2m




Question 4

i. Show that sin36 = 3sinf - 4sin’ 6 . Hence solve sin30 =sin@ for 0° < 6 <360°.
ii. Show that cos36 =4cos®8—3cos6 . Hence solve cos30 =cos@ for 0° < 6 <360°.

Question 5

Show that '
cos38  sin360 _, ot26. i, Sin36 , c0s30 _ 4 cos26.-
sinf  cos@ 7 sin@ cos@




" Question 6

1. Show that cos*6 —sin* 0 = cos26.
1. If sec 4=sin B+ cos B, show that tan? 4=sin2 5.

Question 7

. sin26 o |

i, Show that ————=tanf, Hence find the exact value of tan15°.
: 1+cos28 :

ii. Show that cosec26 — cot26 = tan@. Hence find the exact value of tanZ.




Question 8

i. Show that i% =cot@. Hence find the exact value of cot15°.
- Cco

ii. Show that cosec260 +cot28 = cot 8. Hence find the exact value of cotlg—.

Question 9

1. Express tan in terms of 7= tan . Hence show that #*> —2/—1=0 and find the exact
value of tan3Z 8

il. Express sin 3% e ih terms of 7= tan . Hence show that 7% —47+1=0 and find the exact
of tan3% avE




Question 10

Solve the equation sin+3cosf=2 for 0°<0< 360°, giving answers correct to the

nearest minute,
i. by first expressing sinf +3cos6 in terms of /= tan 4.

ii. by first expressing sin6 +3cos6 in the form Rsin(e + a) where £>0, 0° <o <360°.

Quesﬁon 11 )
i. Express 2cos@ — sin @ in the form RCOS(G + a) where £>0, 0°< o <360°.

ii. Hence find the range of the functions /(9) =2cos@ —sin6 and g(@) = (20089 —sin 9)

2

Question 12

Find in exact radian measure the general solutions of
1. cos20= % . il tan26=-1 .




Answers to Further Exercises

1.1. sin(30°+ 45 °)= 1t

A
o oy _ 43-1 _
il tan(60 45)—7— —\/g
2.1. sin@ = 2X22 =%
1+2
1_22 R
0= =-3
1i. cos 1123 s

3.1 2sinBcosO = sinf, 0<0<2x
sin@ (2cos0—l) =0

' sin@=0 or cosh =

NI—-

9—0,?,75, 3 Z 2x
L 2cos’0-1=cosh, 0<h< 2
(2cos9+1)(cos€—l)=0
cos6=—1 or cosf=1
— 2r 4
6=0,22,42 27

4. 1. Vsin39 =8in26 cosf + cos26 sin O
=sin9(2cos29+cos29—sin29)
;=sin9(3(1—sin29)—sin29)
=3sinf —4sin’ g

3sinf—4sin*0 =sing
2sinf (1-2sin6) =0
B el o]
sin@ =0, sm@—,iﬁ

6=0°45°135°,180°, 225°,315°, 360°

ii. cds30=00320 cos@ —-sin26sin@ . .
=cosG(cos29—sin26—25in29)
—cose(cos 6—3(1-cos 6))
—4cos 0 -—3cos0 ‘

: 4c0$*0 ~3cosh =cosf
4¢0s60 (cos20—1) =0

- ©080=0, or cos@=+]
6 =0°,90°,180°, 270°, 360°

5.1 LHS= cosf cos.39 + s @ sin30 (
' sin@ cos@ 1

cos(36 - 9)
~ lsin20 |
cos20 !
sin26 '
=2 cot20
= RAS

=2

i ZES = cos@ sm.39 + sm@ cos30
sin @ cos@

_ sin40

:zl-sinZB
_ 25in26 cos20

1sin20

=4 cos20
= RHS

6. 1.
sin*@
=(cos2e'+sin20)(cos29—sm29)

cos*6 -
=cos’0-sin2@
=c0s20
ii.
2 . 2
sec” 4= (smb’+ cosB)
1+tan? 4= sin25’+cds25+25mﬂcosb’ ,

tan2.4=sinZB
71 sin20 2smecos6_tan9
1+cos20 2cos 6
tan1_5°= (%) =——=2-43
+8 943
ii. '
cosec26 —cot26 = I—_Fizg
sin2@
2sin%0
_ZSinecosB
=tan@

tanl = coseci—cot” \/— 1




i

8. i _Smn20  2sinfcos ' 11.i. 2cosf—sin@

. = =cotf .
1-cos20 2gin’g  ° : =J§(%cose—ﬁsm9)
1 i
‘ cot15°=—(2\)3=—1-\/?=2+\/§§ = Scos(9'+06)
ii N - where tangr =3, o =26°34".

_ i. y= /(0) has range
~608eC20 + cot 28 = H—cﬂ

sin2 {ri-V5 < r<4s)

__2cos’@ = g(8) has range
_2sin000804 | {y:OSyS5} ’

, =cotf /

cot§-=cosecf+cot%‘—f\/5+l 12.1. 29=i§-+2mr, n=0,%£1,%2,..

| 0=(67+1)%, n=0,£1,12,..

6’
. |
Oltan=—— 2t2=>ﬁ1 L= fi. 20 =4 mm, m=0,+1,£2,...
1‘2—21—-‘1'——0 - v 9=(4(n—1)§, m=0,£1,£2, ...
2 =>f=li"\/5 ,I .
(t—l) =2 |

But tan%">(). .'.tan%”=l+w/5f
ihosinsz = 2, 201
I TP R G B
rP—4r4+1=0
(~~2)* =3
Bht§<f—;'<§:>tan%>1.

tanf—§=2+\/§.

= r=2+43

_ 21‘+3(l—1‘2)
0., —\ "/ _,
~ 1+ 72

+
502-2/-1=0 . /= lfSJg

- 7=0-6899, ~-0-.2899
£ ~34°36, 163°50/
0= 69°12’, 327°40'

ii.
sin® +3cos@
= «/ﬁ(ﬁsme +ﬁcos9)

=«/l—65in(9+ a)
where tana =3, o =71°34’,

sin(0+a) = -

6+0=180°-39°14", 360°+39°14°
6 ~69°12’, 327°40’




