5

Express 3cos 8 + 4sin 6 in the form Rcos (6 — a), where R >0 and 0 < o < %n

Hence find the range of the function f(6), where
f(e) = 7+3cos0+4sing for0 <6< 2nx.

1
7+3cos@+4sing’

Write down the greatest possible value of

Solve the equation
seclo0=4, 0<6O<n,

giving your answers in terms of 7.

Solve the equation 2cos2x = 1+ cosx, for 0° < x < 360°.
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Jan 2006

4  Solve the equation 2sin20+ cos 20 = 1, for 0° < 6 < 360°. [6]



Jun 2006

1 Fig. 1 shows part of the graph of y =sinx—+/3cosx.

Fig. 1
Express sinx — V3cosx in the form R sin (x — o), where R > 0 and 0 < o < %n.

Hence write down the exact coordinates of the turning point P. [6]

sino

3  Given that sin (6+ o) = 2sin 6, show that tan = )
2—coso

Hence solve the equation sin (8 + 40°) = 2sin 6, for 0° < 6 < 360°. [7]



Jan 2007

J3+1

242 7
(4]

3 (i) Use the formula for sin(8+ ¢), with @ = 45° and ¢ = 60°, to show that sin105°=

(ii) In triangle ABC, angle BAC =45°, angle ACB = 30° and AB = 1 unit (see Fig. 3).

C

30°

45°
A 1 B

Fig. 3
V3 +1

Using the sine rule, together with the result in part (i), show that AC = N [3]

1 + tan20

4 Show that 5. = sec 26.
7]

—tan
1 +tan26

—— =2, for 0° < 6 < 180°. [7]
1—tan-0

Hence, or otherwise, solve the equation
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1  Express sin @ — 3 cos @ in the form Rsin (6 — o), where R and « are constants to be determined,
and 0° < o < 90°.

Hence solve the equation sin & — 3 cos 8 = 1 for 0° < 6 < 360°. [7]



Jan 2008

1 Express3cosf +4sn6intheform Rcos(6 — o), whereR>0and0< o < %n

Hence solve the equation 3cos0 + 4sin0 = 2for —-n < 6 < 7. [7]

4  Theangle 0 satisfies the equation sin(0 + 45°) = cos6.
(i) Using the exact values of sin45° and cos45°, show that tan 6 = v2 — 1. [5]

(ii) Find thevaluesof 6 for 0° < 6 < 360°. [2]

6 Solvetheequation cosec6 = 3, for 0° < 6 < 360°. [3]



Jun 2008

3  Solvetheequation cos26 = sin 6 for 0 < 6 < 2r, giving your answers in terms of 7. [7]
X2y
4 Giventhatx:Zseceandy:StanG,showthatZ—g:1. [3]

7  Expressv3sinx - cosxintheform Rsin(x - o), where R>0and 0 < o < %n Express o in the form
k.

Find the exact coordinates of the maximum point of the curvey = v3sinx — cosx for which 0 < x < 2r.

[6]



Jan 2009

4  Prove thatcotff —cota = M [3]
sin o sin 3
6 (i) Express cos 0 + /3 sin 6 in the form R cos(6 — o), where R > 0 and « is acute, expressing o in
terms of 7. (4]
(ii) Write down the derivative of tan 6.

3T NE

1 3
Hence show that - do = —. (4]

, (cos@+ V3 sin 0)2 4
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1  Express 4 cos 0 — sin 6 in the form R cos(6 + ), where R >0 and 0 < @ < %n

Hence solve the equation 4cos 6 —sin 6 = 3, for 0 < 6 < 27. [7]

[7]

6  Given that cosec’ 6 — cot 0 = 3, show that cot?’0—cotf—2=0.

Hence solve the equation cosec’ 0 —cot 6 = 3 for 0° < 6 < 180°. [6]
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8 Archimedes, about 2200 years ago, used regular polygons inside and outside circles to obtain
approximations for 7.

(i) Fig.8.1 shows a regular 12-sided polygon inscribed in a circle of radius 1 unit, centre O. AB
is one of the sides of the polygon. C is the midpoint of AB. Archimedes used the fact that the
circumference of the circle is greater than the perimeter of this polygon.

Fig. 8.1
(A) Show that AB = 2sin 15°. [2]
(B) Use a double angle formula to express cos 30° in terms of sin 15°. Using the exact value of
cos 30°, show that sin 15° = % 2-+/3. [4]

(C) Use this result to find an exact expression for the perimeter of the polygon.
Hence show that 7 > 6y/2 — v/3. [2]

(ii) In Fig. 8.2, a regular 12-sided polygon lies outside the circle of radius 1 unit, which touches each
side of the polygon. F is the midpoint of DE. Archimedes used the fact that the circumference of
the circle is less than the perimeter of this polygon.

Fig. 8.2

(A) Show that DE = 2 tan 15°. [2]
(B) Lett=tan15°. Use a double angle formula to express tan 30° in terms of ¢.

Hence show that 2 + 2v37—1 = 0. [31
(C) Solve this equation, and hence show that & < 12(2 - \/5) (4]

(iii) Use the results in parts (i)(C) and (ii)(C) to establish upper and lower bounds for the value of 7,
giving your answers in decimal form. [2]



