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Year 11 Mathematics Specialist

Test 4 2019
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Trigonometry
STUDENT’S NAME b O LUT,ON \5
DATE: Monday 1 July TIME: 35 minutes MARKS: 34
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser, scientific calculator

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

I (1 mark)

Simplify: cos? (;—T;) +sin? (j—f) = 1

2, (3 marks)

Ifsing = —>and 70 <6< 3—”, find an expression (using fractions) for cos 26
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(10 marks)

Solve the following trigonometric equations exactly over the given domains:

(@ V2sin(3x)=1 0<x<m
SiV‘(SJD:\"r; 0<Tlx <2y
Yeg: =T
§ ¢

(b)  3cosec’x—4 = —-T<x<Tm
Lo
SW\ p 2
finx =13
2
=TT A
37 3
(c)  5sinx—2cos?x=1 —2n<x<2m

SgiV\?L'l[l’Sinzl) -] =0
Iy +SSme =3 =0

(25{])’\1 - YS;V\X + 9 ) =
/ \

§inx = no  solvhon
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4.

<

(3 marks)

Prove: sin?0cot?8 + 2sin%0 + cos20 = 2
LHS = SinBot@ + 251n'G + 0s*@
= S0 (050 L Aink+ (05O

Siye
= 2800 + 205%¢
= 2(1)
=3
= LHS
QED

(4 marks)

Prove the triple angle identity sin3x = 3sinx — 4sin’x.

LHS = Sin(5x)
< S(y\ (21 + 963

Sinlxcosx + (0§2x SinX

\\

dsvoiofe 4+ (1-2intx) Sinx
- 23(“’¢(!v5inli> + Sinx - 2Sin>x

lS}V\x - 2&];/151 + Sinx — ZS(V\BJC

il

= 35nx - 4Sinda
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6. (4 marks)

Prove: (cosec?® — 2)(tan?0 + 1) = cosec?0 — sec?0

LHS = (cosec & - (fan’®d +)
= ("6 +]-2) (an*@ +1)
(0@ -O(tan8 +1)
0Etans —tan’ + (0£°6 -
= (00 - tantl

u

\

(cosec®@ - 1) (5ec6-1)

1

VW

(ose ‘G - Sec*@

N

RHS OED

7. (5 marks)
Prove the following identity.

1+ 2c0s20 + cos40 = 8cos*0 — 4cos?0

LHS = (¢200528 + (054
= 44 20520 + (200528 )
10528 + 2c0s*6

o

il

200526 (1 + ¢o52(9)

= 2020050 -0(V4 2[05%2743

= Y0sG (105G 1)
= §00s°@ - Ycos@
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8.

(4 marks)

(a)  Write the expression 4sinf + 5cos0 in the form Rsin(6 + o), where R is a constant and
a is an acute angle in radians. [2]

LSinlb+a) = 45in@ + Stos

(OSK = &
(osh = 3§z,
X = 0.696

So 4 Sn (6 + 0.5 96)

(b) Use your expression above to solve algebraically the equation 4sinf + 5cosf = 4
for —g <0 3?7[ (2]

S (B+40.896) -
m (B + ) 4/@

re(: &+ 0.§96 = 0.b75, 246y

6=-022], 1LS7TI
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