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Find the exact solution of the equation

1 V3 1 1
cos€n+tan2x+720for —4T <x<ZTc. [2]
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6 Itis given that & = cos™! (%)

: . . 1 1
Find, without using the trigonometric functions on your calculator, the exact value of —— + " .
sing  tana

[5]
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2 (a) Express the equation 3 cos 0 = 8tan 8 as a quadratic equation in sin 6. [3]
(b) Hence find the acute angle, in degrees, for which 3 cos 8 = 8tan 6. [2]
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3 (a) Show that the equation 70?:09 +12 = 0 can be expressed as
125sin’6—7sin6—12 = 0. [3]
(b) Hence solve the equation lt;‘—sn: +12 =0 for 0° < 6 < 360°. [3]
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. tan O+ 2sin6 R R
3  Solve the equation anf—2sind - 3 for 0° < 6 < 180°. (4]
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2
3  Solve the equation 3 tan?0 + 1 = - for 0° < 6 < 180°. [5]
an
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V 6

4 (a) Show that the -equation cosO(7tan@—5cosf)=1 can be written in the form
asin’0+bsin6+c¢ = 0, where a, b and ¢ are integers to be found. [3]
(b) Hence solve the equation cos2x(7tan2x—5cos 2x) = 1 for 0° < x < 180°. [3]
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3 (a) Find the set of values of k for which the equation 8x% + kx + 2 = 0 has no real roots. [2]
(b) Solve the equation 8 cos?>6 — 10cos 6 + 2 = 0 for 0° < 6 < 180° [3]
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in6+cos6)’ — 1
4 (a) Prove that (sin COZS ) = 2tané. [3]

(sin®+cos 9)2 —1

. = 5tan>6 for —90° < 6 < 90°. [3]
cos“ 0

(b) Hence solve the equation
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tan 6 tan 0 2

7 how th ) '
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tan 0 tan 6 6
(b) Hence solve the equation an + an = for 0° < 6 < 180°. (4]
l1+cos@ 1-cosfB tan6
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8

1+sin6+ cos 2
cos 0 1+sinf® cosB’

(a) Prove the identity
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. 1+sino@ cos 6 3
(b) Hence solve the equation + - =——, for0< 60 <2m [3]
cos 6 1+sin@® sin6
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. . sin 0 cos 0 tan®0 + 1
7 (a) Prove the identity — + — = 5 . [3]
sin@+cos@ sinB-cosO@ tan“O6-1
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in 6 0
(b) Hence find the exact solutions of the equation — St + — cos =2for0<O<m.
sin@+cos@® sinH—cosO 41
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sinf+2cosf sinfB—2cos b 4
7 Show that - = . 4
(@) oW A s 0—25in0  cosO+2sinB 5¢c0820—4 [4]
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sin@+2cosf sinB-2cos0
cosf—2sin@ cosO+2sinO

(b) Hence solve the equation =5 for 0° < 6 < 180°. [3]
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3 Solve, by factorising, the equation

6cosOtanO—3cosO+4tan6 -2 =0,
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7 (a) By first obtaining a quadratic equation in cos 6, solve the equation
tan Osin O = 1
for 0° < 6 < 360°. [5]
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tan6® sin6

b) Show that —
(b) ow tha sinf tan@

= tan O sin 0. [3]
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7 (a) Verify the identity (2x — 1)(4x*> +2x—1) = 8x> —4x + 1. [1]
(b) Prove the identity “™ 0+ ! ! 3]
Trove € 1denty = .
ytan29—l 1 —2cos?0
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(¢) Using the results of (a) and (b), solve the equation

2
tan“ 0 + 1
——— = 4 cos 0,
tan 0 —1
for 0° < 6 < 180°. [5]
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4 (a) Show that the equation
tan x + sinx _k
tanx —sinx

where k is a constant, may be expressed as

1+ cosx
T—cosx [2]
—CcosXx
(b) Hence express cos x in terms of k. [2]

. tanx+sinx
(c) Hence solve the equation ——— =4 for -t < x < . [2]
tanx — sinx
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5 (a) Solve the equation 6\/§ +—=-7=0. [4]

Wy

(b) Hence solve the equation 6+/tan x + —7 =0 for 0° < x < 360°. [3]

tan x
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11 The function f is given by f(x) = 4 cos*x + cos?>x — k for 0 < x < 2x, where k is a constant.

(a) Given that k = 3, find the exact solutions of the equation f(x) = 0. [5]
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(b) Use the quadratic formula to show that, when k > 5, the equation f(x) = O has no solutions. [5]
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11 (a) Solve the equation 3 tanx — 5tanx — 2 = 0 for 0° < x < 180°. [4]
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(¢) For the equation 3 tan’x — Stanx + k = 0, state the value of k for which there are three solutions
in the interval 0° < x < 180°, and find these solutions. [3]
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8 (a) Itis given that B is an angle between 90° and 180° such that sinf8 = a.

Express tan’8—3sin B cos 8 in terms of a. [3]
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(b) Solve the equation sin?6+2cos’6 = 4sin6+3 for 0° < 6 < 360°. [5]
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