6

The compound angle formulae for sin(4 + B) and sin(4 — B) are

sin(4 +B) = sin Acos B+cos A sin B and
sin(4—B) =sin4Acos B—cosAsinB.

(a) Byletting C =4+ Band D = 4 — B, show that

C+D)Sin(c_D).

sinC—sinD = 2cos( > 5

[1]
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The diagram shows a right-angled triangle POR with PO = rcm. The angle OPR 1s 6 radians. The
diagram also shows the sector POST of a circle with centre P and radius 7cm. The line segment
QT is a chord of the sector POST.

(b) By considering the areas of triangle POT, sector POST and triangle POR, show that

0 1
! <sin6<c059' [4]
(¢) (i) Hence write down a similar inequality interval for the expression % [1]

.. . sin6
(ii) Hence state élir(l) o [1]




(d) Using parts (a) and (c)(ii), show from first principles that the derivative of sinx is cosx,
where x is measured in radians. [4]

A student attempts to use the result regarding the derivative of sinx to find the derivative of cosX.
The student’s attempt is shown below.

Let y = cosx, where X is measured in radians.
y= sin(% —x)

SO % = COoS (% — )

but sinX = cos (g — X>

therefore % = sinx.

(e) Identify the error made by the student. [1]





