Trigonometry

June 2006

[image: image1.png](b) Hence, or otherwise, prove that

cosec*d — cot'6 = cosec?6 + cor’6.

(© Solve, for 90° < 6.< 180°,

cosec*d— cot*6=2 — cot 6.
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(a) By writing sin30 as sin (20 +6). show that
sin36 =3sinf —4sin’ 6.
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[image: image3.png]Figure 1

Figure 1 shows an oscilloscope screen.

‘The curve shown on the screen satifies the equation

(a) Espress the equation of the curve in the
constants, R>0and 0<a<

), where R and @ are

s

[0
(%) Find the values of x, 0

for which y=

)




[image: image4.png]. @ Prove that

@ Gventhat
yeacosy, —l<x<l ad 0<y<n,

(@ express arcin x n erms ofy.

(b) Hence evaluate arccos x  arcsin x. Give your answer i terms of 7.
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[image: image5.png]6. (a) Express 3 sinx+2 cos x in the form R sin(x + o) where R> 0 and 0 < a < %
“@

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

(©) Solve, for 0 <x<2x, the equation.

3sinx+2cosx=1.

giving your answers fo 3 decimal places
®




[image: image6.png]7. () Prove that

sin0 €050 ) cosec26, 0290,

@

(b) On the axes on page 20, sketch the graph of =2 cosec 26 for 0° < 6 < 360°.
@

(© Solve, for 0° <8 <360°, the equation

sinf  cosf
cos@  sinf

giving your answers fo 1 decimal place.
©
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[image: image7.png]() Use the double angle formulae and the identity
cos(4+ B) = cos Acos B—sin Asin B

to obtain an expression for cos3x in tenms of powers of cosx only.
“@

® @ Prove that

xe@nnZ
@

(i) Hence find, for 0 < x <27 . all the solutions of
cosxl+sinx
+

Tesinx | cosx

®




[image: image8.png]7. Acurve C has equation

y=3sin2x+4cos2x, -T <X <7
The poiat A(, 4 lies 0n C.
(@) Find an equation of the normal o the curve C'at A
®
(b) Express y inthe form  Rsin(2x+a), whﬂ:K,\ﬂandO(a(%
Give the value of @ to 3 significant figures. “

(©) Find the coordinates of the points of intersection of the curve C with the x-axis.
Give your answers to 2 decimal places.
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[image: image9.png]1. Find the equation of the tangent fo the curve x =cos(2y+7) at (o,%)

Give your answer in the form y = ax + b, where a and b are constants to be found.
©




[image: image10.png]6. (@) () Bywriting 3= 26+ €), show that
sin30=3 sin6— 4 sin®.

(i) H:nm,oroﬂ.uwmﬁnrﬂ(ﬁ(%,solve
8 i 6 5inf+1-0.

Give your answers in terms of 7.

(b) Using sin(6~a) = sinfcosa ~cosésina, or otherwise, show that

L6
sinl5 74(‘16 V2).

@
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[image: image11.png]8. (a) Express3 cosd+4sin@in the form R cos(6 — ), where R and a are constants. R >0
and 0 < a < 90°.
@

(b) Hence find the maximum value of 3 cos6+ 4 sinf and the smallest positive value of

6 for which this maximum occurs
®
‘The temperature, £(9), of a warehouse is modelled using the equation
£()=10+3 cos(150° + 4 sin(150)°.
‘where 1 i the time in hours from midday and 0 < 1< 24.
(©) Calculate the minimum temperature of the warehouse as given by this model.
@

(@) Find the value of ¢ when this minimum temperature occurs
®
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[image: image12.png]2. (3 Usethe idenity cos?d+sis?6=1 to prove that tan’f = sec’—1

(b) Solve, for 0 < 6< 360°, the equation

2fan’d + 4secd + sec?f=2

@
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[image: image13.png]6. (a) Use the identity cos(4+ B) = cos Acos B ~ sin Asin B, to show that

c0s24 =1 - 2sin’4
@
‘The curves C, and C, have equations
€ y=3sin2x

€y y=dsin'x—2cos2x

(b) Show that the x~coordinates of the points where C, and C, intersect satisfy the
equation

4c0s2x + 3sin2x =2
®

(©) Express 4cos2x + 3sin2x in the form Rcos(2x — a), where R >0 and 0 < a < 90°,
‘giving the value of a to 2 decimal places
®
(@) Hence find, for 0 < x <180°, all the solutions of
4cos2x + 3sin2x =2

‘giving your answers to 1 decimal place.
@




[image: image14.png]8. (a) Write down sin2x in terms of sin vand cosx.

(b) Find. for 0 < x < 7. all the solutions of the equation
cosecx — 8cosx =0

‘giving your anstwers to 2 decimal places

®
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[image: image15.png]3. (a) Express5cosx—3sinx in the form Rcos(x + &), where R>0and 0 < a < %n.

“@
(b) Hence, or otherwise, solve the equation
Scosx—3sinx=4

for 0 < x < 27, giving your answers to 2 decimal places.
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[image: image16.png]8. Solve
cosec?2x — cot 2x = 1

for 0 < x < 180°.
(¢




