Core 3 Trigonometry Questions
(From AEA Papers)

For answers, see the AEA website

2004, Question 7:

7.  Trangle ABC. with BC = a. AC = b and 4B = ¢ & mscribed m a cicle. Given that 4B is a
diameter of the cicle and that a?. b? and ¢ are three consecutive terns of an arithmetic
progression (artthimetic series),

(a) express b and ¢ in terns of a.

“
(b) wverify that cot A. cot B and cot C are consecutive terms of an arithmetic progression
3)
In an acute-angled triangle POR the sides OR. PR and PQ have lengths p. g and r respectvely.
(¢) Prove that
p _ 9 _ T
smP  sm@ smR
()

Given now that triangle POR i such that p®. g and #° are three comsecutive terms of an
arthmetic progression,

2cos@Q cosP  cosR
= + .

q P r

(d) use the cosme rule to prove that

©)

(e) Usmg the results given m parts (¢) and (d). prove that cot P, cot Q and cot R are consecutive
terms m an arthmetic progression.

3)
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2007, Question 6:

Figme 2 shows a sketch of the cwrve C with equation y=bm%._ 'I]:ir"_i%.

The pomt P on C has coordmates fx,tm%t.

The vertices of rectangle R are at (v, O) '%ﬂ| |§tm%t and !x,tm%t as chown

Fimme 2.
(n) Fmd an expression, m teme of x, for the area 4 of R

1)
®) Showthat 2 = Lo dsmx)sect X

dr 4 2

)
(¢} Prove that the nexmum vahe of 4 ocours when %ﬁx{%.

(7
() P‘mwﬂntta.u%=k2—1.

3
(&) Show that the maxmmum vale of 4 = %{\2—1}.

(2)

2009, Question 2:

2. The curve C has equation y = xso¥, x=0.

. : . b
(a) Find the equation of the tangent to C at the point where x = 3

(6)

(b) Prove that this tangent touches C at infimitely many poimts.
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2011, Question 1:
1. Solve for 0 < 0<180°

tan (9 +35 0) e (9 - 530) (Total 4 marks)

2012, Question 7:

7. [arccosx and arctany are alternative notation for cos 'x and tan ' x respectively |

cosl

(i

Figure 2
Figure 2 shows a sketch of the curve | with equation y = cos(cosx), 0 < x<2r.
The curve has turning points at (0, cosl), P, () and R as shown in Figure 2.

{2) Find the coordinates of the points P, O and R.
4)

The curve C, has equation y = sinfcosx), 0 < x < 2x, Thecurves C, and C, intersect at the points
Nand T

(b) Copy Figure 2 and on this diagram skeich C, stating the coordinates of the minimum point on
, and the points where C, meets or crosses the coordinate axes.

(5)
The coordinates of § are (., d) where 0 < a < x.
b4
(c) Show that o =MM[E]'
(2)
{d) Find the value of ¢ in surd form and write down the coordinates of T
3
The tangent to C, at the point & has gradient angf .
| .
{e) Show that # = arctan | 16—= )
b 32 (5)

(f) Find, in terms of £, the obtuse angle between the tangent to C, at § and the tangent to C, at 5.
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