A-Level Onit Test: Trigonometry B\

Solving Triy Equations e

1. It is a given that 2cosec’x = 5 — 5 cot x

a. Show that the equation that 2cosec?x = 5 — 5 cot x can be written in the form 2cot’x + Scotx — 3 = 0. 2)
b. Hence show that tan x = 2 or tan x = % 2)
c. Hence, or otherwise, solve the equation 2cosec’x = 5 — Scot x, giving all values of x in radians to one decimal
place in the interval -t <x <m (€))
2a. Show that the equation 2cot?x + Scosec x = 10 can be written in the form 2cosec?x + Scosec x — 12 =0 ?2)
b. Hence find the values of sin x. 3)
c. Hence, or otherwise, solve the equation, 2cot?(8 —0.1) + 5 cosec(8 — 0.1) = 10. Give all values of 8 in radians to
two decimal places in the interval -m <x <m. Q)
3a. Express 5cos x — 3 sin x in the form Rcos(x + @), where R >0 and 0 < a < %n “4)
b. Hence, or otherwise, solve the equation 5cos x — 3 sin x = 4, for 0 < a < 2w, giving your answers to 2 decimal
places. A3)
4a. Prove that for all value of x, sin x + sin (60 — x) = sin (60 + x) 4)
b. Given that sin 84 — sin 36 = sin «, deduce the exact value of the acute angle a 2)
c. Solve the equation 4 sin 2x + sin (60 — 2x) = sin (60 + 2x) — 1, for values of x in the interval 0 <x < 360, giving
your answers to one decimal place Q)]
5a. By writing 3x = 2x + x, show that 3x = 3 sin x — 4 sin’ x 4)
b. Hence, or otherwise, for 0 <x < g, solve, 8sin’x —6sinx+1=0 Q)
c. Using sin (x — &) = sin x cos @ — cos x sin a, or otherwise show that sin 15 = i (V6 — V2) “4)
6a. Show that =22 = tan x Q)
1+cos2x )
b. Hence find, for -180 < x < 180, all the solutions of 222X _ 1 Q)
1+cos2x

7. Find all the solutions of 2cos2x = 1 — 2 sin x in the interval 0 < x < 360 Q)
8a. By first expanding (cos 2x + x), prove that cos 3x = 4cos’x — 3 cos x “4)
b. Hence prove that cos 6x = 32cos®x — 48cos*x + 18cos? x — 1 3)
c. Show that the only solutions of the equation 1 + cos 6x = 18 cos’x are odd multiples of 90. Q)]
9a. Express cos 2x in terms of sin x. a1
b. Hence that 3sin x — cos 2x = 2sin’x + 3sin x — 1 for all values of x 2)
c. Solve the equation 3sin x — cos 2x = 1 for 0 <x <360 )

10a. Show that the equation 2cot?x + Scosec x = 10 can be written in the form 2cosec’x + 5 cosec x — 12 =0 2)
b. Hence show that sin x = — i or sin x = % A3)

c. Hence, or otherwise, solve the equation, 2 cot?>(x — 0.1) + 5 cosec(x — 0.1) = 10, giving all values of x in radians
to two decimal places in the interval —r <x<m 4)

Total marks: 84




Mark Scheme

la.
2 cosec’x = 5(1 — cot x) M1
2+ 2cot’x = 5 — Scot x (use of cosec’x = 1 + cot?x) M1
2cot’x + Scotx =3
1b.
(2cotx—1)(cotx+3)=0 M1
1
cotx==-—tanx =2
2 . M1
cotx=-3 > tanx = -3
1b.
tanx=2 —-x=1.1,-2.0 M1
tanx=——x=-03,28 M1
2a.
2(cosec’x — 1) + 5 cosec x = 10 M1
2cosec’x —2 + 5cosec x — 10 =0 M1
2cosec’x + Scosec x — 12 =0
2b.
(2cosec x — 3)(cosec x +4)=0 M1
3 : 2
cosec x =~ — sinx == M1
cosecx=—4 — sinx = -% M1
2c.
6 -0.1=0.73,2.41, -0.25, -2.89 M1
6 =0.83,2.51,-0.15,-2.79 M1 M1
3a.
5cosx—3sinx=R cosxcosa—Rsinxsina M1
Equating cos x: 5 =R cos a M1
Equating sinx: 3=Rsina
R-+5% 1 32-34 M1
_3
tan a = 5 M1
a =0.5404
3b.
5cos x — 3sinx =4 — v34cos(x + 0.5404) =4 M1
-4
cos(x + 0.5404) = NeT
x +0.5404 = 0.81482...
x=02744... M1
x=0.27
x+0.5404 =2m - 0.81482...
x=4.9279... M1
x=4.92

% Vhahs




4a.

LHS = sin x + sin 60 — cos 60 sin x M1
=sinx+\/2—§cosx—%sinx M1
RHS = sin 60 cos x + cos 60 sin x M1
=£cosx+lsinx M1
2 2
4b.
From (a), sin (60 + x) — sin (60 — x) = sin x
M1
x=24
sin 84 — sin 36 = sin 24
a=24 mi
4c.
3sin2x + sin 2x + sin(60 — 2x) = sin(60 + 2x) — 1 M1
Using (a), 3 sin 2x =-1 M1
2x =199.47 or 340.53 M1
x=99.7,170.3 M1
x=279.7,350.3 M1
5a.
sin 3x = sin (2x + x) MI
=sin 2x cos x + cos 2x sin x
= 2 sin x cos x (cos x) + (1 — 2sin®x)(sin x) M1
=2 sinx (1 —sin’) + sin x — 2 sin’x M1
=3 sin x — 4 sin’x M1
5b.
8 sin®x — 6sinx + 1 =0
2sin3x+1=0 mi
sin 3x =§ M1
3x= E, n M1
6 6
S M1 M1
18’ 18
5c.
sinl5 — sin(60 — 45) = sin 60 cos 45 — cos 60 sin 45 M1
_¥3 1 1 1
2 "2 272 M1
=V6-2V2 M1
=Y (V6 - V2) M1
6a.
ZSIHXCZOSX _ 2sinxcosx Ml
1+_Zcos x—=1 2COSXCOSX
2sinxcosx — tan x M1
2COSXCOSX
6b.
2tanx =1
1 M1
tan x = >
x=26.6 M1
x=-1534 . M1
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7

2cos2x=1-2sinx
2(1 —2sin’x)=1-2sinx Ml
2 —4sin’x=1-2sinx
4sin*x —2sinx—1=0 mi
sin x = —lJ_:/g Ml
x=54,126, 198, 342 M1 M1
8a.
€os 2x cosx — sin 2x sin x M1
sin 2x =2 sin x cos x
cos 2x = 2cos’x - 1 M1
2cos?x — 1(cos x) — 2 sinx cosx (sin x)
2¢0s’x — cos x — 2sin®x cos X M1
2c0s’x — cos x — 2cosx (1 — cos?y)
2¢08°x — COS X — 2¢08 X + 2¢0s’x
= 4c0s°Xx — 3 cos X M1
8b.
cos 6x =2cos?3x - 1 M1
32¢% —48c* + 18¢ - 1 M1 M1
8c.
¢ =cos bx M1
32¢°—48¢*=0 M1
¢ =§ M1
c=0,90, 270, 540... M1
Therefore ¢ is odd multiples of 90. M1
9a.
‘ cos 2x = 1 — 2sin’x ‘ M1
9b.
3sin x — cos2x = 3sin x — (1 — 2sin’x) M1
=3sin x — 1 + 2sin’x M1
9c.
2sin’x + 3sin x — 2 =0 M1
(2sinx—1)(sinx+2)=0
2sinx—1=0
sin x =+ M1
2 M1
x =230, 150
sinx+2=0
sinx=-2 M1
no solutions
10a.
2(cosec’x — 1) + 5 cosec x = 10 M1
2cosec’x — 2+ Scosecx—10=0 M1
2cosec’x + S cosec x—12=0
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10b.

(2 cosec x —3)(cosec x +4)=10 M1
=3
cosec x = M1
cosec x =2
sin x =2
. ° Ml
sinx = -—
4
10c.
(x—0.1)=10.73, 2.41, -0.25, -2.89 M1 M1
x=0.83,2.51,=0.15, -2.79 M1 M1
2
2,
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