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Trigonometry P3
Qi

(i) Express 7cos 0 + 24 sin 8 in the form R cos(0 — &), where R > 0 and 0° < a < 90°, giving the
exact value of R and the value of o correct to 2 decimal places. [3]

(ii) Hence solve the equation
TcosB+24sin6 =15,
giving all solutions in the interval 0° < 6 < 360°. [4]
Q2
Solve the equation

tanxtan2x = 1.

giving all solutions in the interval 0° < x < 180°. [4]
Q3

Express cos 6 + (v/3) sin @ in the form Rcos(6 — ), where R > 0 and 0 < o < %JT. giving the
exact values of R and o. [3]
Q4

(i) Show that the equation
tan(45° +x) — tanx = 2
can be written in the form

tan®x + 2 tanx — 1 = 0. [3]

(ii) Hence solve the equation
tan(45° + x) — tanx = 2,
giving all solutions in the interval 0° < x < 180°. [4]
Q5

(i) Show that the equation tan(30° + 8) = 2tan(60° — 0) can be written in the form

tan” 6 + (64/3)tan 6 — 5 = 0. [4]

(ii) Hence, or otherwise, solve the equation

tan(30° + @) = 2tan(60° — 9).

for 0° < 6 < 180°. [3]

Q6
(i) Express 5sinx + 12 cosx in the form R sin(x + of), where R > 0 and 0° < o < 90°, giving the
value of & correct to 2 decimal places. [3]

(ii) Hence solve the equation

5sin260 + 12cos26 =11,

giving all solutions in the interval 0° < 8 < 180°. [5]
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Q7

(i) Prove the identity cosec 26 + cot26 = cot 8. [3]
(ii) Hence solve the equation cosec 260 + cot 20 = 2, for 0° < 8 < 360°. [2]
Q8

Prove the identity cos 48 —4cos260 +3 =8 sin*@. [4]
Q9

The angles o and J3 lie in the interval 0° < x < 180°, and are such that
tano=2tanf3 and tan(o + ) = 3.

Find the possible values of o and f3. [6]

Q10

It is given that cos a = 2, where 0° < a < 90°. Showing your working and without using a calculator
= 5 = = =
to evaluate a.

(i) find the exact value of sin(a — 30°), [3]
(ii) find the exact value of tan 2a. and hence find the exact value of tan 3a. [4]
Ql1

Solve the equation
sinB =2cos260 + 1.

giving all solutions in the interval 0° < @ < 360°. [6]
Q12
Using the expansions of cos(3x — x) and cos(3x + x), prove that

%(cos 2x — cos4x) = sin 3x sin.x. [3]

Q13

Solve the equation

tan(45° — x) = 2 tanx,

giving all solutions in the interval 0° < x < 180°. [5]
Q14

Prove the identity cos 36 = 4 cos’ 6 — 3 cos 6. [4]
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Q15
Solve the equation
cos(8 +60%) =2sin@,

giving all solutions in the interval 0° < 8 < 360°. [5]

Qie
(i) Express (v/6)cos @ + (/10) sin @ in the form R cos(8 — a). where R > 0 and 0° < or < 90°. Give
the value of o correct to 2 decimal places. [3]

(ii) Hence, in each of the following cases, find the smallest positive angle 8 which satisfies the

equation
(a) (vV/6)cosB+(v/10)sinB = —4, [2]
(b) (v/6)cos %9 + (v/10) sin %8 = 3. [4]
Q17
(i) Prove the identity cos46 + 4cos26 = 8 cos*e — 3. [4]

(ii) Hence

(a) solve the equation cos460 + 4 cos260 =1 for —%n’ £0< %n’. [3]
In

(b) find the exact value of I cos*6de. [3]
0

Q18
Solve the equation

cos 8 +4cos20 = 3,

giving all solutions in the interval 0° < 8 < 180°. [5]

Q19
(i) Show that the equation

tan(60° + 0) + tan(60° — 0) = k
can be written in the form

(2v3)(1 +tan?6) = k(1 — 3 tan?0). [4]

(ii) Hence solve the equation
tan(60° + 0) + tan(60° — 0) = 34/3.

giving all solutions in the interval 0° < 6 < 180°. [3]
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Q20
(i) Express cosx + 3sinx in the form R cos(x — a), where R > 0 and 0° < o < 90°, giving the exact
value of R and the value of o correct to 2 decimal places. [3]
(ii) Hence solve the equation cos 20 + 3sin260 = 2, for 0° < 6 < 90°. [5]
Q21
(i) Express 8 cos 0 + 15sin 0 in the form R cos(6 — ¢), where R > 0 and 0° < & < 90°. Give the value
of o correct to 2 decimal places. [3]

(ii) Hence solve the equation 8 cos 8 + 15sin 6 = 12, giving all solutions in the interval 0° < 6 < 360°.

(4]
Q22
Solve the equation
cosec 26 = sec 6 + cot 8,
giving all solutions in the interval 0° < 6 < 360°. [6]
Q23
It is given that tan 3x = ktanx, where k is a constant and tan x # 0.
(i) By first expanding tan(2x + x), show that
(3k—1)tan’x = k — 3. [4]

(ii) Hence solve the equation tan 3x = ktanx when k = 4. giving all solutions in the interval
0% < x < 180° [3]

(iii) Show that the equation tan 3x = A tan.x has no root in the interval 0° < x < 180° when k= 2. [I]
Q24

Solve the equation
sin(8 + 45°) = 2cos(6 — 30°).

giving all solutions in the interval 0° < 6 < 180°. [5]

Q25
(i) Express 24sin 6 — 7 cos 6 in the form Rsin(0 — o), where R > 0 and 0° < o < 90°. Give the value
of a correct to 2 decimal places. [3]

(ii) Hence find the smallest positive value of 6 satisfying the equation

24sin®—7cos B =17. [2]
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Answers:
- ! EITHER: Use tan 24 formula and obtain g horizontal equation in tan x
(i) Sente anawer i = 25 :
Lise erag Toartsndy oo find & mplify the equation (o the form 3t I, or equivalen
Obain x= 73,747 Obain answer 3

(btain second answer |50° und no others in the range

() Carry vt cvaluntion of cos™ (15/25) (= $3,1701. )
Oheain answer 126 W°
Carry out cosrest mcthodd for second answer

Obtain answer MLO" neul no others in the mnge
[Ippaire paiswers oudsale the wiven moge. |

Q3: Q4 (i) Use correct tan(4 + B) formula to obtain an equation in tan x
State answer R =2 Use tan 457 =1
< Obtain the given answer
Use trig formula to find a
Oblain a = % T.or60° (ii) Make reasonable attempt to solve the given quadratic for one value of tan x
[For the M1 condone a sign error in the expansion of cos(# — @), but the subsequent trigonometric Obtﬂ{n fanx = 142 or equivalent in the form (a £ V5) /¢ (aceept 0.4, ~2.4)
work must be correct.] Obtain answer x =22.5°

Obtain second answer x = 112.5 and no others in the range
[Tgnore answers outside the range.]
[Treat answers in radians as a MR and deduct one mark from the marks for the angles.]

[SR: The answera = tan ™' (+/3) earns M1 only |

Q5: Qé
(i) Use tan(4 £ B) formula correctly at least once to obtain an equation in tan # (i) State or imply at any stage answer R = 13
Obtain a correct horizontal equation in any form I(J)ZT g fm:;]}agin ﬁrt‘: *
Use correct exact values of tan 30° and tan 60° throughout am e 6728 WITHRO errors Seen

. . . [Do not allow radians in this part. If the only trig error is a sign error in sin(x + &) give M1AQ.]
Obtain the given equation correctly

(i) Make reasonable attempt to solve the given quadratic in tan 6 (i) Evaluate sin™ {%} correctly to at least 1d.p (57.79577...%)
Obitain answer = 24.7°
Obtain answer = 95.3° and no others in the given range
[Ignore answers outside the given range.]

[Treat answers in radians as MR and deduct one mark from the marks for the
angles. |

Carry out an appropriate method to find a value of 28in 0° < 26 < 360°
Obtain an answer for #in the given range, e.g. #=274°

Use an appropriate method to find another value of 2&1in the above range
Obtain second angle, e.g. #= 175.2° and no others in the given range

Q7: Q8

(i) Use cotd = 1/tan4 or cos A/sin 4 and/or cosecA = 1/sin4 on at least two terms  Use double angle formulae correctly to express LHS in terms of trig functions
Use a correct double angle formula or the sin(4 — B) formula at least once of 260
Obtain given result . . . .
Use trig formulae correctly to express LHS in terms of sin €, converting at least

(ii) Solve cot @ =2 for & and obtain answer 26.6° two terms
Obtain answer 206.6° and no others in the given range Obtain expression in any correct form in terms of sin @
Q9 ) Q].O (i) State or imply sina =4/5
Use tan(4 + B) formula and obtain an equation in tan a and tan Use sin(4 — B) formula and substitute for cos @ and sin a

Substitute throughout for tan a or for tan f

Obtain 2 tan® f + tan f— 1 =0 or tan” & + tan a — 2 = 0, or equivalent
Solve a 3-term quadratic and find an angle . .
Obtain answer « = 45°, f§ = 26.6° (ii) Use tan 24 _formula and subsmu‘le‘ for tan a, or use sin 24 and cos 24 formulae,
Obtain answer a = 116.6°, # = 135° substitute sin @ and cos a, and divide

Obtain answer 110 (4\f3 —3), or exact egivalent

Obtain tan2ag = 7§, or equivalent

Use tan(4 + B) formula with A = 2a , B =a and substitute for tan 2a and tan a

. 44
Obtain tan3g=———

117
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Ql1: Ql2:
Use correct cos 24 formula and obtain an equation in sin 6 State correct expansion of cos(3x — x) or cos(3x + x)
Obtain 4sin” @ +sin @ -3=0, or equivalent Substitute expansions in 1 (cos 2x —cos 4x) , or equivalent
Make reasonable attempt to solve a 3-term quadratic in sin @ Simplify and obtain the given identity correctly
Obtain answer 48.6°

Obtain answer 131.4° and no others in the given range
Obtain answer 270° and no others in the given range

Q13: Q14
Attempt to use tan(4 + B) formula and obtain an equation in tanx Use correct cos(4 + B) formula to express cos3 4 in terms of trig functions of 20and 6
Obtain 3-term quadratic 2 tan"x + 3 tanx - 1 = 0, or equivalent Use correct trig formulae and Pythagoras to express cos 3@in terms of cos ¢!
Solve a 3-term quadratic and find a numerical value of x Obtain a correct expression in terms of cos & in any form
Obtain answer 15.7° Obtain the given identity correctly
Obtain answer 119.3° and no others in the given interval
Q15: Q16 (@ Obtainorimply R=4

Use appropriate trigonometry to find e

Obtain answer 8= 9.9° Obtain &= 52.24 or better from correct work

Obtain #= 189.9°, and no others in the given interval
[Ignore answers outside the given interval. Treat answers in radians as a misread
(0.173,3.31).] (ii) (a) State orimply & —a=cos ' (-4+R)

— I 2 Obtain 232.2 bette
[The other solution methods are via cos #=+(4 + +/3 )/ .\I\'[l + (4+J3 )—) or an or better

[ — (b) Attempt at least one value using cos'(3+R)
sin 6= il/\‘.‘[l + (4+ \4‘3)—) N Obtain one correct value e.g. + 41.41°

Use Lﬂ—rx =cos™ [3) to find &
2 R

Obtain 21.7

Q17: Q18  Obtain answer 29.0°
Obtain answer 180°

(i) Express cos 46 as 2 cos® 26— 1 or cos” 26— sin” 26 or 12 sin” 26
Express cos 46 in terms of cosé
Obtain 8 cos'd — 8 cos’@ + 1
Use cos26 =2 cos’@ — | to oblain given answer § cos'0 -3 AG

(i) (a) State or imply cos'@=

Obtain 0.572
Obtain —0.572

(o

(b) Integrate and obtain form k) @+ k> sin 46+ ks sin 20
Obtain 6 + 55sin46 + ;sin 20

Obtain &5 7+ following completely correct work

Qle: Q20 () State or imply R = 10
Use trig formulae to find
s _a . 20 _ 1 Obtain a = 71.57° with no errors seen
(i) Set k=343 and obtain tan"f/ = ﬁ [Do not allow radians in this part. If the only trig error is a sign error in cos(x — a) give
MI1AO0]

Obtain answer 16.8°
Obtain answer 163.2° (ii) Evaluate cos ' (Z/V'ﬁ) correctly to at least 1 d.p. (50.7684...°) (Allow 50.7° here)

Carry out an appropriate method to find a value of 26 in 0° <26 < 180°
Obtain an answer for & in the given range, e.g. # = 61.2°

Use an appropriate method to find another value of 26 in the above range
Obtain second angle, e.g. # = 10.4°, and no others in the given range
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Q21: Q22
() State or imply R =17 Use trig formulae to express equation in terms of cos € and sin &
Use Pythagoras to obtain an equation in sin &
Use correct trigonometric formula to find a . . . . .
¢ " Obtain 3-term quadratic 2sin® @ —2sin@ —1=0, or equivalent
Obtain 61.93° with no errors seen Solve a 3-term quadratic and obtain a value of &
RES Obtain answer, e.g. 201.5°

(ii) Evaluate cos ' ( =45.099) . €8 o . . .

Obtain second answer, e.g. 338.5°, and no others in the given interval

Obtain answer 107.0°
Carry out correct method for second answer

Obtain answer 16.8° and no others between 0° and 360°

Q23: Q24 (105.9)

(i) Substitute £ =4 in the given expression and solve for x

Obtain answer, e.g. x = 16.8°

Obtain second answer, e.g. x = 163.2°, and no others in the given interval Q25:

[Ignore answers outside the given interval. Treat answers in radians as a misread and

deduct Al from the marks for the angles.] .

(i) State or imply R=25
Use correct trigonometric formula to find «

(iii) Substitute k =2, show tan” x < 0 and justify given statement correctly Obtain 16.26 ° with no errors seen

17
(ii)  Evaluate of sin”' z (=42.84...7)

Obtain answer 59.1°
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