Trigonometry
Question

1. Intheparalledlogram ABCD, AB =2,BC =4, theanglebetween the
diagonalsAC and BD is45°.

Find the area of ABCD.

2. (@ Provethat if tanxtan (A—x)=k

l+kCosA
k

then cos(2x —A)=

(b) Hence solve the equation:

(2- V3)tan x tan (60" — x) =1



(b)

Solution

Lee AE=X,BE=Yy
In AAEB,

AB? = AE? + BE? — 2(AE)(BE) cos ZAEB
i.e. 2°=x%+y®—2xy cos 45°

4=x2+y?-~2xy 1)
In ABEC, 16=x>+y2++2xy ... 2)
2 -(), 12=2V2xy
Xy = W2 (3)
1.
Areaof ABCD =4x Area AAEB =4><§xysn45° =6

(@ tan x tan(A —x) =k

snxsin(A-x) kK

CcoSX CoS(A — X) 1
sinxsin(A —x) + cosxcos(A -x) k+1

a a+b
sinxsin(A —x) —cosxcos(A -x) k-1 b

C
=— D — =
d a-b

— Use Componendo et Dividendo,

cos[x - (A-x)] k+1
—cos[x + (A -x)] k-1
cos(2x — A) _ k+1

— COosA k-1

. cog(2x-A)= %COSA

(2-+/3)tan x tan (60" — x ) = 1

tan x tan (60° — x )= > 1\/§=2+«/§

Put A =60° k= 2++/3

By (a), cos(2x—60°):ﬁ(%%00360"
—2+

(3++3) 1-+3)1

—(1++3)(1-+3)2

cos(2x —60°) = —?

cos(2x - 60’ ) =

2X - 60° = 360°n = 150°, where n isan integer.

-~ Xx=180°n+105° or 180°n -45°, wherenisan integer.



