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Find the exact solution of the equation

1 V3 _ 0 for -1 1
cosEn+tan2x+—2———0for 4n<x<4n. [2]
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Itis given that a = cos™(£).

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

sina tan a
[51
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3

2 (a) Express the equation 3 cos 6 = 8tan 0 as a quadratic equation in sin 6. 3]
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3 (a) Show that the equation —- Y

+ 12 = 0 can be expressed as

Y 12sin?0—7sin6—12 = 0. [3]
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(b) Hence solve the cquation 218+ 12 = 0 for 0°< 6 < 360" 3]
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5

tan @ + 2sin @
1 h i e 2 ° 180°.
Solve the equation B —2sin® 3for0° <6< 180 4]
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3 Solve the equation 3tan’@ + 1 = —5 for 0° < 0 < 180°. [5]
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6 o
4 (a) Show that the equation cos6(7tanf—5cos6)= I can be written in the form
asin?0+ bsin@+c¢ = 0, where a, b and c are integers to be found. [3]
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(b) Hence solve the equation cos 2x(7tan2x— 5 cos 2x) = 1 for 0° < x < 180°. [3]
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a L ¢
3 (a) Find the set of values of k for which the equation 8x2 + kx + 2 = 0 has no real roots. 2]
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(b) Solve the equation 8 cos®0 — 10cos 6 + 2 = 0 for 0° < 6 < 180°. [3]
< =L R

........................................................................................................................................................
..................................................................

...............................................................................

......................................................................

....................................................

.....................................................................................................................

......................................................................................................

...................................................................................................................................................

© UCLES 2022 9700/12/0/N/22 = [Turn over
www.pastpaperpenguin.com



(sint9+cos9)2 -1

4 (a) Prove that =2tané. SIS L eRO - | (3]
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tan 6 N tan 0 _ 2
l+cos® 1—cos® sinfcos@

\rees® (-l L |+ CoeB)

7 (a) Show that [4]
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tan @ N tan @ _ 6
1+cos@ 1-cos® tan@

(b) Hence solve the equation for 0° < 6 < 180°. [4]
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1+sin6+ cos @ _ 2
s @ 1 +sin® cos6

x("r&'*'\g) | + 57O x (&

B L L L LT T )

7 (a) Prove the identity . [3]
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1+sin6

cos 8

9
3

(b)

Hence solve the equation )
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sin @ . cos 9 =tan26+1
sin@+cos@® sinB-cos® tan?0-1
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(b) Hence find the exact solutions of the equation — sind + — cosp =2for0<O<m
sin@+cos@ sin6-—cosb
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sin6+2cose_sin9—2cose= 4
cos@—2sin@ cos@+2sin® 5cos’f-4

) {'Zg_gg.x@%@ +b@_$q9-lcgs9h&e—29«9}

X

- Lo (00259 (189 (XD - D

perarr- - S . T L R S L R LA i SRR AR LA A S
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sin8+2cos 0 3 sin8—-2cos 8
cos@-2sin® cosO@+2sinf

(b) Hence solve the equation =5for 0° < 6 < 180°. [3]
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3  Solve, by factorising, the equation
6cos@tanf—-3cosB+4tan6-2 =0,

for 0° < 6 < 180°. [4]

I 1 B s I % R T o D
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8
7 (a) By first obtaining a quadratic equation in cos 8, solve the equation
tanfsinfd =1

for 0° < 8 < 360°. {51
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tan@ sin@ )
(b) Show tha S8 @nd - tan 8sin 8. [3]
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7 (a) Verify the identity (2x— 1)(4x® + 20— 1) =8> —dx + L. 1]
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(b) Prove the identity [31
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(¢} Using the results of (a) and (b), solve the equation

tan®9 + 1

3 =4cos 0,
tan“ 68— 1

for 0° € 8 < 180°. 51
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4 (a) Show that the equation
tanx + sinx -k
tanx — sinx
where k is a constant, may be expressed as

1+cosx _
1-cosx

. tanx+sinx
(¢) Hence solve the equation —————— =4 for-t<x < x. A [2]
tanx — sinx
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5 (a) Solve the equation 6\,63 + -2— -7=0. [4]
v
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(b) Hence solve the equation 6vtanx + ‘/é_t_‘_} -7 =0 for 0° < x < 360°. [31
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11 The function f is given by f(x) = 4 cos*x + cos®x — k for 0 < x < 2m, where k is a constant.

(a) Given that k = 3, find the exact solutions of the equation f(x) = 0. [5]

.
N + L — =
.................................. q/ AT wXI
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(b) Use the quadratic formula to show that, when k > 5, the equation f(x) = 0 has no solutions. [5]
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11 (a) Solve the equation 3tan’x ~ Stanx — 2 = 0 for 0° < x < 180°. [4]

a _ b (2
(b) Find the set of values of & for which the equation 3 tan~x — 5tan x + k£ = O has no solutions. [2]

qualwhwa,bb'émc/<0 ......................................................................
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(¢) For the equation 3tan’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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INMMRRWOERR0an, - B

8 (a) Itis given that B is an angle between 90° and 180° such that sin 8 = a.

Express tan” 8~ 3 sin Bcos 8 in terms of a. [3]
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LT »

(b) Solve the equation sin?6+2cos’6 = 4sin6+3 for 0° < @ < 360°. (51
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