1

2

Solve the equation 8 sin®0 + 6¢cos @+ 1 =0 for 0° < 6 < 180°. [3]

© UCLES 2022 9709/13/0/N/22

www.pastpaperpenguin.com



5  Solve the equation
tan6 +3sin6+2
tan@—3sinf+1
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Solve the equation 2cos 8 =7 — for —90° < 0 < 90°. [4]

COS
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2

Solve the equation 4 sin 8 + tan 6 = 0 for 0° < 6 < 180°. [3]

© UCLES 2023 9709/11/M/J/23

www.pastpaperpenguin.com



6 (a) Show that the equation

1 1
+ =
sin@+cos@ sinH-—cosO

may be expressed in the form a sin0 + bsin O + ¢ = 0, where a, b and ¢ are constants to be
found. [3]
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(b) Hence solve the equation — + — =1 for 0° < 6 < 360°. [3]
sinf+cos® sinH-cosH
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6 (a) Prove the identity ( — tan x) ( - + 1) = [4]
cosx sinx tanx
(b) Hence solve the equation (— — tan x) ( — + l) = 2 tan’x for 0° < x < 180°. [2]
SX sinx
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in o in @
7 (a) Show that ——— — 27— 5an?g, 3]
1-sinf® 1+sinf
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sin 0 sin 0
1—-sin® 1+sin@

(b) Hence solve the equation =8, for 0° < 6 < 180°. [3]
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. . l+sinx 1-sinx 4tanx
10 (a) Prove the identity - — - = .
1-sinx 1+sinx COSX
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. 1+sinx 1-sinx
(b) Hence solve the equation - - - =8tanx for 0 < x < %
1-sinx 1+sinx

T [3]
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1-2sin’0

=1 —tan6. 2
1 —sin%0 2]

(a) Prove the identity
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1 -2sin%0

g =2tan* @ for 0° < 6 < 180°. [3]
—sin

(b) Hence solve the equation
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. tanx +cosx .
7 (a) Show that the equation P —— = k, where k is a constant, can be expressed as
anx — cosx

(k+ 1)sin®x + (k- 1)sinx — (k+ 1) = 0. [4]
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t +
(b) Hence solve the equation X eosy _ 4 for 0° < x < 360°. [4]
tanx — cosx
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4 (a) Show that the equation
3tan’x — 3sinx-4=0

may be expressed in the form a cos*x + bcos®>x + ¢ = 0, where a, b and ¢ are constants to be

found. (3]
(b) Hence solve the equation 3 tan’x — 3 sin>x — 4 = 0 for 0° < x < 180°. (4]
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-0 0
4 (a) Prove the identity .s1n - sm' = —tan”6(1 + sin> ). [4]
sin6—-1 1+sinf
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(b) Hence solve the equation

. 3 « 7
sin” 0 sin” 0 5 .2
- =tan” 6(1 — 0
Sn6-1 T+sng ano(l-sin"0)
for 0 < 6 < 2x. (2]
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(b) Find the exact solutions of the equation 4 sin(%x - 30°) = 24/2 for 0° < x < 360°. [3]
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7 (a) (i) By first expanding (cos 8 + sin 0)2, find the three solutions of the equation

(cos O +sinB)? =1

(ii) Hence verify that the only solutions of the equation cos 8 + sin 6 = 1 for 0 € 6 < & are
0 and %n. (2]
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sin 0 1—-cos@ cosO+sinf—1
b) P the identit + = . 3
(b) Prove the identity cosO+sin® cosB—sinb 1 -2sin%0 [3]

(¢) Using the results of (a)(ii) and (b), solve the equation

sin 0 1—-cos@

cos@+sin9+cose—sin9 =2(cosB+sinfB—1)
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