Addition, Double Angle Formula & R Formulae

Trigonometry (Addition,Double Angle & R Formulae) - Edexcel Past Exam Questions

1.  (a) Using the identity cos (4 + B) = cos 4 cos B — sin 4 sin B, prove that
cos 24 =1 -2 sin? 4. Q)
(b) Show that
2sin26 —3cos26 —3sin @ +3 =sin (4 cos & +6sin & —3). “4)

(c) Express 4 cos & + 6 sin € in the form R sin (6 + a), where R>0and 0 < o< 1.

“4)
(d) Hence, for 0 < 8 < 7, solve
2sin260 =3(cos 20 +sin 6 — 1),
giving your answers in radians to 3 significant figures, where appropriate. Q)
June 05 Q5
2. f(x) =12 cos x — 4 sin x.
Given that f(x) =R cos (x + &), where R > 0 and 0 < < 90°,
(a) find the value of R and the value of a. 4)
(b) Hence solve the equation
12cosx—4sinx=7
for 0 < x < 360°, giving your answers to one decimal place. Q)
(¢) (1) Write down the minimum value of 12 cos x — 4 sin x. 1)

(i1) Find, to 2 decimal places, the smallest positive value of x for which this minimum
value occurs. 2)
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Addition, Double Angle Formula & R Formulae

(a) Show that

. cos2x .

(i) ————— =cosx—sinx, xz(n—-1i)m nel, )
COSX +sin x

(i) L (cos2x—sin 2x)=cos’x —cosxsinx— 1. A3)

(b) Hence, or otherwise, show that the equation

( cos26 J 1
cos | ————|=—
cos@+sind ) 2
can be written as
sin 26 = cos 26. A3)
(¢) Solve, for 0 <O<2r,
sin 20= cos 26,
giving your answers in terms of 7. “)
Jan 06 Q7
(a) Given that cos 4 = 2, where 270° <4 < 360°, find the exact value of sin 24.
(5)
(b) Show that cos (2)6 + %j + cos (2x - %j = Ccos 2x. 3
June 06 Q8(edited)
(a) By writing sin 36 as sin (26 + 6), show that
sin36 =3 sin O—4sin® 0. 5)
(b) Given that sin €= %, find the exact value of sin 36. 2)
Jan 07 Q1
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Addition, Double Angle Formula & R Formulae

Figure 1

Figure 1 shows an oscilloscope screen.
The curve on the screen satisfies the equation y = \3 cos x + sin x.

(a) Express the equation of the curve in the form y = R sin (x + «), where R and « are

constants, R>0and 0 < o < % 4)
(b) Find the values of x, 0 <x <27, for which y = 1. 4)
Jan 07 Q5

(a) Express 3 sin x + 2 cos x in the form # sin(x + @) where # >0and 0 < o < %

“4)
(b) Hence find the greatest value of (3 sin x + 2 cos x)*. 2)

(c) Solve, for 0 < x < 2=, the equation
3sinx +2cosx =1,

giving your answers to 3 decimal places. S)
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www.natkermaths.com



Addition, Double Angle Formula & R Formulae

(a) Prove that
sin @ . cosd

. =2cosec26, O+90n°. )
cosd sinf
(b) Sketch the graph of y =2 cosec2 ¢ for0° < 4 <360° .
(2)
(c¢) Solve, for0° < # <360° , the equation
sin 6 . cos _ 3
cosf sinf
giving your answers to 1 decimal place. (6)
June 07 Q7
(a) Use the double angle formulae and the identity
cos(4 + B) = cosA cosB — sind sinB
to obtain an expression for cos 3x in terms of powers of cos x only. “4)
(b) (1) Prove that
cosx , IHSMY _5ecx,  xz@n+DZ. )
1+sinx COS X 2
(i1) Hence find, for 0 <x < 2z, all the solutions of
cos.x n 1+sinx _4 3)
1+sinx Cos X
Jan 08 Q6
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11.

Addition, Double Angle Formula & R Formulae

f(x) =5 cos x + 12 sin x.

Given that f(x) = R cos (x —a), where R>0 and 0 < a < %,

(a) find the value of R and the value of « to 3 decimal places. “4)
(b) Hence solve the equation
Scosx+12sinx=06
for 0 <x <2x. )]
(¢) (i) Write down the maximum value of 5 cos x + 12 sin x. 1
(i1) Find the smallest positive value of x for which this maximum value occurs. 2)
June 08 Q2
(a) (1) By writing 36 = (26 + ), show that
sin 30 = 3 sin 6 — 4 sin? 0. )
(i1)) Hence, or otherwise, for 0 < 8 < %, solve
8sin*@—6sinf+1=0.
Give your answers in terms of 7. o)
(b) Using sin (0 — &) =sin 8 cos o — cos 6 sin ¢, or otherwise, show that
sin 15° = %(\/6 _2). )
Jan 09 Q6
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Addition, Double Angle Formula & R Formulae

(a) Use the identity cos (4 + B) = cos A cos B — sin 4 sin B, to show that
cos24=1-2sin> 4 ?2)
The curves C; and C> have equations

Ci:y=3sin 2x

Cr:y =4sin® x — 2 cos 2x
(b) Show that the x-coordinates of the points where C; and C: intersect satisfy the equation
4cos2x+3sin2x=2 3

(c¢) Express 4cos 2x + 3 sin 2x in the form R cos (2x — @), where R > 0 and 0 < o < 90°, giving
the value of a to 2 decimal places. (&)

(d) Hence find, for 0 <x < 180°, all the solutions of

4 cos2x+3sin2x=2,

giving your answers to 1 decimal place. “4)
June 09 Q6
(a) Express 5 cos x — 3 sin x in the form R cos(x + a), where R>0and 0 <a < L 7. 4)

(b) Hence, or otherwise, solve the equation
5cosx—3sinx=4

for 0 < x <27, giving your answers to 2 decimal places. o)
Jan 10 Q3

Solve
cosec? 2x —cot 2x = 1

for 0 < x < 180°, ™

Jan 10 Q8
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15. (a) Show that
sin 260
1+ cos26
(b) Hence find, for —180° < 8 < 180°, all the solutions of

= tan 0. 2

2sin 20

s =1,
1+ cos26

Give your answers to 1 decimal place. 3
June 10 Q1

16. (a) Express 7 cos x — 24 sin x in the form R cos (x + &) where R >0 and 0 < o < %

Give the value of « to 3 decimal places. 3
(b) Hence write down the minimum value of 7 cos x — 24 sin x. 1
(c) Solve, for 0 < x <27, the equation
7 cosx—24 sinx =10,

giving your answers to 2 decimal places. S)
Jan 11 Q1

17. Find all the solutions of
2cos280 =1-2sin @

in the interval 0 < < 360°. (6)
Jan 11 Q3

18. (a) Prove that

I cos20 _ tan 6, 6 =90n°, nel. 4)
sin26  sin26
(b) Hence, or otherwise,
(i) show that tan 15° =2 — 3, (3)
(i1) solve, for 0 <x <360°,
cosec 4x — cot 4x = 1. 5)
June 11 Q6
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19. (a) Express 2 cos 3x — 3 sin 3x in the form R cos (3x + @), where R and « are constants, R > 0

and 0 < o < % Give your answers to 3 significant figures. “4)

June 11 Q8(edited)
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