Edexcel A level Maths Trigonometric identities o

Topic assessment
1. Solve the equation sin(x +30°) = 2cos(x +45)° for 0°<x <360°. [5]
2. If 4cos2x—2cosx+1=0, find values for x in the range 0° < x <360°. [6]

3. Write 3cos@+5sin@ in the form Rcos(é—«)where R >0 and 0° <« <90°, and
hence solve the equation 3cos&+5sin@ =2 in the range 0° <4 <360°. [8]

sin2x —cos2x+1 _

4. Prove that— =tanx. [5]
sin2x+cos2x+1

5. (i) Write sin 3x in terms of sin x. [4]

(i) Solve sin3x =sin®x for 0° < x < 360°. [5]

6. (i) Prove that 4(sin* x+cos* x)=cos4x+3 [6]

(i) Solve the equation sin* x+cos* x=0.5 for 0<x<27r. [4]

7. Find the minimum value of the expression
4cosx—3sinx—4.
Give the smallest possible positive value of x for which this minimum value
occurs. [7]
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Solutions to Topic Assessment

1.

3,

stn(x+30°) =2cos(x +45)°
st xcos30° +cos xsln30° =208 xe0s45° —2sin xstn 45°

242 242

coS X — stn x

3, 1
—SWnW X+ —C0S X =
2 2

VB st x4 cos x = 24/2 cos x — 22 sin x
(@+2J§)s£wx = (2«/5—1)005/(

2J2 -1
V24242

X =21.8° or 201.8°

tan x =

5]

4e0S2X—200SX+1 =0
4(2c08* x —1)—2¢c0s X +1 =0
Qeos® x—4—200sXx+1 =0
Reps® X —2e0S X —3=0

(4cos x—3)(2c0s x+1)=0

niR

41.4° or 218.6°

CoS X = = X

LoSxX=% or —
3
o
LOSX=—% = x=120° or 240°

X =41,4° or 120° or 240° or 318.6°.
le]

3c0sO0+5sinld=reos(0—a)=rRcosBcosa+rRsinbsina
Recosa =3

Rsina=5
R*=3>+5=34 =rR=+34 R 5

tana =% = 59.04°

3c0s0+5sinl =24 cos (0 —59.04°)

3e0s@+5sinfd=2
V34 c0s(0-59.04°) =2

cos (0 —59.04°) = 2
J24
0 —59.04°=69.94° or 290.06°
0 =129.0° or 349.1°
[&]
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sim2x—cos2x+1

4. L.H.S.

stin2x+cos2x+1
_ Zsin xcos x + Z sin® x
 Zsin xcos x+ Z cos® x
sin x( cos x+stin x )
cos x( sk x+T08 x )

Using the double angle
formula, 1+c0s2x = 2c0s’ X
and 1—cos2x = 2sin? x

_slnx
 cos X
=tan x
[5]
5 (1) stinzx=sin(2x+ x)
= SLW 2 X 00S X + oS 2 X S X
=2sin xcos xcos x + (1 —2stn? x)sin x
=2sin x(1 —stn® x) +sin x —2sin® x
=2stn x —2sin® x +sin x —2sin® x
=3sln X —4sin® x
[4]
(it) sinzx =sin® x
3stn x —4stn® x =sin® x
4sin® x+sin® x—zsinx =0
sin x(4stn”® x+sin x—3) =0
stn x(4sin x—3) (sin x+1) =0
sinx=0 or £ or —1
sinx=0 = x=0° or 180° or 360°
sinx=%2 = x=426° or 131.4°
sinx=—1 = x=270°
X =0°48,6°131,4°,180°,270°,360°
[51
6 (1) LS. =4(sin® x+cos* x)
= (2sin® x)" +(2008* x)°
= (1 -cos2x)* +(1 +cos2.x)?
=1 20052 +008°2X+1 +20052X +0057 2%
=2+2008° 24X
=2+tcos4x+1
=cos4x+3
=R,H.S.
le]
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i) sin* x+cos* x=0.5
J‘L(s’m4 X +cos* /r) =2
COS4X+3=2
CosS4 X =—1
AX=T,3T,57,FT

T 3T 57 FX

X=—,—,—,
4 4 4 4
[4]
F 4cosx—3sinx=rRcos(x+ )
=RrReos Xeosa —Rsln xstna
4 =RCOSA
z=Rsina
R*=4>+3>=25 =DRrR=5
tana =5 = 326.9°
4cos x —3sln x —4 =5cos(x +36.9°) —4
The minbmum value of the expression is -5 —4 =-9,
This oceurs when x +326,9°=180° = x =143,1°
[#]
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