R

ROBINSON Worked solutions

This topic online

n Solve, for 0 < x < 360°, the equation
sinx=04

Give your answers to 1 decimal place. (2 marks)
x = sin(OM)
o
= 23.57...
©

Second solution: sen x = sea(IR0 = x)
o

[~
X = \R0 -23.5...
()
= IS6.42...

[~ [~
x =236 ,\Sé.«+

n Solve, for 0 < x < 360°, the equation
tanx = -2

Give your answers to 1 decimal place. (3 marks)

(~)
tan'(-2) = -¢3.u3..
Not tn the waterval, so add ISOO ({Je.ra.od of ton)
o

(~) [~
x = =63%43... + 180 = \16.5¢...
o [ o
x = \W6.S56.. +\%0 = 29¢.5¢...

[~ [~
x =066, 29¢.¢

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 1of 8



n Show that

_ 2
1ﬂx—smxtanx cosx #0
COS X (3 marks)

Skart with the (.e.oct-kmml. side
Use sen” ¢ + cos?> = |

l-cos?’x = sin*x

c0S X cosS X

. Sl X
SN X K —
C0S X

sih x
Use tan 2 =

Co0S X

= sin x tan 2

L—HS SN X k&n X = KHS

n Solve, for 0 < x < 360°, the equation
2 cos(x + 30°) =1 (3 marks)

cos(x + 30 )

M-

Ckmﬁe the mke.rva(,
so &£ x4 30 < 310

\ o (-] [~ o
cos™(—) =¢0 , and 3¢0 -60 =300
2

[~ o o
x+30 = ¢O, 300
(~) (~]
x = %0 , 270

S 5
x = 30 , 270
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a Solve, for 0 < x < 360°, the equation
sin2x =0.6

Give your answers to 1 decimal place. (4 marks)

Oovble the interval
o
0% 2x <1720

()

Lx = su\"(o.é) = 36.%6...

o [~
2x = 180 - 3¢.84.. =143.\3..
Ada 3600 to cach

o o
2x = 37¢.86.. ,503.3..

Halve every va.lue

() o o o
x = 543, T\.S¢... , 198.43... , 251.56...

[~ [~ Q [
x =184, N6, 198+ , 2516

n Solve, for 0 < x < 360°, the equation

3sinx =2cosx

Give your answers to 1 decimal place. (3 marks)
Oivide bokh sides bd 3 cos x

SNA = 2

¢0% X ?
onx = i
3

2 = o %) = 33.49%...

o
tan has percod \%0

o [~ (~)
x = 33.49. +1%0 = 213.49...

Q Q
x = 33.7 , 213.7
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Given that sin 6 = % and that 8 is obtuse, find the exact value of

a.cos 0

b. tan 6, giving your answer with a rational denominator. (4 marks)
o) Use sin? B 4 cos? O =

cos? @ = \ - (i)z
E)

s
29 25
O s obtuse, so cos <o

(N1 9 = . ‘I_“
S

{2
s

b) tan 6=

LN 9
cos O

‘bo.ne =

_(_-l_zl

2
S S
= 2

"

Roationalise the denomenator

= _ 2_(—2\
2\

2l 2

21

)
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n Kofi is asked to solve, for 0 < x < 360°, the equation
4sinxcosx=3sinx
His working is
4cosx=3 so cosx=0.75 so x=414°0or318.6°
a. Identify the error in Kofi's working.

b. Find all the solutions of the equation in the interval, giving non-exact answers to 1 decimal place. (4 marks)
«)
He divided bd stn x, but sin x can be O,

so the solutions °f sin x = O are Lost

b) Brms e.ve.rjkkma ko one scde and oco.r.(:or:.so.
HoinxcosX=dsianx = O
sin x(4 cos x - 3) = O
sithx = O
x = O ,IR0
cos x = O.75

o

“+\.40...

X

(» (» (»
x = 360 = 4Y4\.40.. = 38.91...

©

© [ [
x=0,4.4 ,180 , 31%.¢
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n a. Show that the equation 2 cos® x + 3 sinx = 3 can be written as 2 sinx — 3sinx + 1 =0

b. Hence solve, for 0 < x < 360°, the equation 2 cos®x + 3sinx =3

(6 marks)
m) Use cos? x =\ = stn? »
2(1-sn?x)+3stnx = 3
2-2sn*x+t3stne = 3
O = 2Lsin?x=-3stn t
2s5n?x=-3stnxt1=0as rztuarzd
L) A 10&&(‘0.'(::.{. LA SLn x| J.o.ctorist.
(2 sin x - \)(su\ x = I) = O
SAX = l
2
° ° o o
x = 30 ,l%O -30 =150
stnx = |
°
x = 90
-] S °
x =30 ,90 ,150
m Solve, for —180° < x < 180°, the equation
tan(ZX - 150) = \/3 (5 marks)

Clmmbe. the wnterval

o Y
-360 &£ 2x £ 360

o ° o
-37S & 2x-\S5 £ 34§
'l:o.n"(..r-S) = 60°, then add or take \‘60‘>

° ° ° ° °
2x -\ = -300, -120 , 60 , 240
Add 15
° o o °

2x = -285 ,-\0S5 , 75 , 25S
Halve

[~ [~ o 0o
x = =-I42.5 , -52.5 , 37.5 ,\27.5

[~ [~ Q [~
x = -l42.5 , -S2.5 , 37.5 , 127.5
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m a. Show that the equation 3 tan x sin x = 8 can be written as 3 cos’x +8cosx-3=0

b. Hence solve, for 0 < x < 360°, the equation 3 tan x sin x = 8, giving your answers to 1 decimal

place.

¢. Hence find the solutions of 3 tan 20 sin 26 = 8 for 0 < 6 < 180°, giving your answers to 1 decimal

place.

SLN X
o.) Use tan x = —

¢0S X
SLh x i
3N — Xsinx
C0S X

I
()

3sin’x = Qecos x

Use sen? x =\ = cos? x
3(\ - cos? .z) = ¥ecos x
3-%Ycos’ x = 8 cos x

O = Jcos*x+8cosx=-3

dcost x+tR¢cos=-3=0a0as re.:”uire.d.

b) Factorise £he 1ua.d.ro.tic in cos x
(% cos 2 - I)(cos x + 3) = O

cos X = =3 s tmpossible, since =1 & cos x £

Cos X = l

3

(-
X = cos\( %) = 70.52...

° ° °
x = 30 - T70.52... =28447..

[~ Q
x=170.5 ,284s

¢) Same c.ci'uo.t:.on with x = 26
[~ o
0¢ B <180 s00% 260 <30

[~ >

20 = To.s2..,2%9.47..
(=} o
0 = 3s5.2¢.., \44.73...

0= 35.30, \H-'-}.‘I?l

(8 marks)
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m A passenger on a big wheel in Blackpool is at height h metres above the ground, t minutes after the
ride starts, where

h=20-18cos(12)°, t20
a. Find the height of the passenger when the ride starts.
b. Find the maximum height of the passenger and the time taken for one full turn of the wheel.

c. Find the times during the first turn when the passenger is 29 m above the ground. (6 marks)

a)Putt=0
(~}
h = 20-\8cos O

= 20-\%9 =2

2 m

b) Largest h when cos(12£)” = =1
h = 20 -1%(-1) = 38
One QJCLL of cosis 36o°
12t = 3¢O

t = 30

3% m; 30 minvtes
o) Set h = 219
o

20 - 18 cos(12t) = 29

-8 cos(llt)o

cos(l?.'t)o -

w u
-0

N -

First tura: O £ 12t < 3¢0O
I2& = 120, 3¢0 - 120 = 240
t = \0, 20

aoc.te.r \O menutes and o.oc,ke.r 20 muenvtes
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