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sin(4 + B) =sin A cos B + cos A sin B

Consider a triangle KLN with a right angle at M, as shown in the figure.
Let ZLKN=A, ZMKN =B, then ZLKM=A4+B.

Area of ALKM = %pq sin 4

Area of AMKN = %qr sin B

Area ofALKNZ%pr sin(4+ B) L
Area of ALKM + Area of AMKN = Area of ALKN
" %pqsinAJr%qrsinB:%prsin(A +B)

sin(A +B): gsin A+1sinB
r p

sin(A + B)=sinA4 cos B+ cos A sin B

Method 2

In APQN, ZPNQ =90°, ZNPQ =4

PORS 1s arectangle. PR=r, PO=¢q, PN=p.
ZRPQ =B, /RPN=A+B.

RL L PN, KQ LRL.

ZKQP = A (alt. Zs KQ // PN)

ZROK =90° — 4

ZKRQ =A (s sum of A)

KQLN is a rectangle
RL=RK+KL=RQcosA+ QL

rsin(A+B)=rsinBcosAd+qsinAd
rsin(4+B)=rsinBcosA +rcosBsinAd
. sin(A +B)=sinA4 cos B+ cosA sinB

Method 3 In AABC, A+ B+ (C =180°

Bysinertle, % = = € _opigna= np-b nc-C
sin4 sinB  sinC 2R 2R 2R
2,2 2 2,2 g2
By cosine rule, cos 4 :b+c—a; cos B _ate b
2bc 2ac
2,2 22 32,2 2
sin 4 cos B+ cos 4 sin B = —. 4 tc b +b tct-a” b
2R 2ac 2bc 2R
2
ZZL:izsinC:sin(lSOO—(A+B))(4ssumofA)
4cR 2R
=sin (4 +B)
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The formula sin(a — ) = sin a cos f§ — cos a sin B

P

0)
Suppose PORS is a semi-circle, with diameter PO =d, ZOPR =, ZOPS = a.
ZPRQ =90°, ZPSQ =90° (£ in semi-circle)
OR=dsinf
OS=dsina
PR =d cos f
PS=dcosa
ZRPS=a-

RS PS

By Sine rule on APRS, — =—
sin (oc - B) sin ZPRS

_ RS _ ‘ rs (" ZPRS = ZPQS, /s in the same segment)
sin (oc - B) sin ZPQOS
RS dcosa

= w/POS=90°-q, £ fAP
sin(—B) sin (90° —oc)( 9 @, £5 sum of APOS)

RS =d sin(a.—P) (- sin(90° — o) = cos )

By Ptolemy’s theorem, i.e. PR-QS = RS-PQ + OR-PS
d cos B-d sin o= d sin(o—f) * d + d sin B-d cos o

= sin(o, — ) = sin o, cos f — cos a sin

Method 2 New Trend Additional Mathematics Volume One (2002) p. 142
Consider a triangle KLN with a right angle at N, as shown in the figure.
Let ZLKN=A, ZMKN =B, then ZLKM=A4 - B.

Area ofALKZ\/IZ%qr sin(A —B)
Area ofAMKNZ%pq sin B

Area of ALKN :% prsin A

Area of ALKM + Area of AMKN = Area of ALKN
1 1 1

. —grsinld— B)+—pgsin B=— prsin 4
X (4-B) 5P P

sin(A—B) =Psina-LsinB
q r
sin(A — B)=sin A cos B—cos 4 sin B
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The formula cos (S—a )1= cos S cos & + sin S sin ¢

Draw a unit circle with centre O and radius 1. Suppose P(x1, y1), O(x2, y2) are two points on the
circumference. Suppose OFP makes an angle a with positive x-axis. OQ makes an angle 3 with
positive axis. ZQOP = —a.

X1 = COS @, Y1 = sin a;, X2 = cos B3, y2 = sin .

By cosine rule, PO* = OP* + O0* — 20P » OQ cos ZLQOP.

(r—x1)+ =y =1+1-2cos (p—0)

(cos Bp—cos )’ + (sinp—sina)’=1+1-2cos (p—a)

cos’ B —2 cos o cos B+ cos® a + sin® P — 2sin a sin B + sin® a =2 — 2 cos (B — a)

—2(cos a.cos B+ sina sin ) =-2 cos (B — o)

. cos (B —a)=cos P cosa+sinfsina
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