Solutions 4(g)

|Complete solutions to Exercise 4(g) |
1. (i) sin(75°) = sin(45°+ 30°) = [sin(45°)cos(30°)]+[cos(45°)sin(30°)]

yi"”(iﬁ}(_l,_ﬂ
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= 2—\1@ W3+1) (factorizing 2—\1@)
(i) For sin(120°) = sin (90°+ 30°) apply (4.37) as above and we obtain ? .
(iiii) cos(105°) =cos(60°+ 45°) = [cos(60°)cos(45°)]— [sin(60°)sin (45°)]

by (4.39)

(1 1 31

= KE E) - %5 (by TABLE 1)

1
= ——(1-+3
(iv) Rewrite cos(150°) as cos(90° +60°) and then apply (4.39) which gives —?.
1

tan(45°)—tan(30°) 1_$

(v) tan(15°) = tan(45°-30°)

To 1 +[tan(459) - an(309)] [ 1)’
by (4.42) 141 —
\V3
Multiplying the numerator and denominator by /3 gives:

tan(15°) = g—:
2. (i) sin(90° —A)b %8)[Sin(900)COS(A)] —(cos(90°)sin(A)) = cos(A) -0 =cos(A)

(ii) sin(—A) =sin(0° —A)b %8)(sin(0 °)cos(A)] — [cos(Oo)sin (A)] =0 —sin(A) = —sin(A)
(iii) cos(—A)=cos(0° —A)b EZO)[COS(O °)cos(A)]+[sin(0°)sin(A)]= cos(A)

sin(—A) _ —sin(4)

iv) tan(—A) = = =—tan(A
(iv) tan( )by 35, cos(—A)  cos(A) )
(4.35) tan(A) = sin(A)/ cos(A)
(4.37) sin(A + B) =sin(A)cos(B)+ cos(A )sin(B)
(4.38) sin(A — B) = sin(A)cos(B) — cos(A)sin(B)
(4.39) cos(A + B) =cos(A)cos(B)— sin(A)sin(B)
(4.40) cos(A — B) = cos(A)cos(B)+ sin(A )sin(B)

(4.42) tan(A — B) = [tan(A) - tan(B)}/[1 + tan(A )tan(B)]
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3. (i)

cos(2 0) =cos(O + 0)(56> cos( f)cos(8)— sin(H)sin(H) = [cos(@)]2 - [sin(@)]2 =cos’(0)—sin’*(6)
| __tan(0)+tan(0) 2tan(<9)

by a1 1 - [tan(6)- tan( 9)] 1—tan’(6)

(ii) tan(26) = tan(0+ )

4. We can replace cot(#) with sin(@) and cos(@):  cot(@) = C?S((g))
So cot’(0) = C?SZ(( )) we have
_ . cos’(0) sin*(O)+cos’(0) 1 2
1+cot’(0)=1+ i (0) i (0) T @) cosec™ (0)
(because cosec( ) = sinl(e)J
1 1 [ 2 . 2 \
5. (i) 2 [1 +cos(26)]= 3 |K1+ [cos (6)-sin (6’)]|

by (4.54)

. (
- ELI +cos’(0) — [1 —cos’ (6?)] |
by rearranging  (4.64)
=— [1 +cos’(0)— 1+ 0052(0)] [2 cos’ (9)]— cos’(0)
(i) Similar to part (i):
%[1 —cos(260)]= % [1 - (0032 (0)—sin’ (9))]: % [1 — [1 — sinz(H)]+ sin’ (6?)]: sin’(6)

6. (i) sin(30) =sin(26 + 0)
= sin(20)cos()+ cos(2 O)sin(0)

by (4.37)
=2 sm(6’)cos(0)cos(6’) 1 2sin’(0) lsm(@)
by (4.53) by (4.54)

=2 sin(@)cos’(0)+ (sin(0) - 2sin’(0))
=2 sin(@)[l —sin’ (0)]+ [sin(@) —2sin’ (0)]= 2sin(0)—2sin’*(8) + sin(@) - 2sin’(0)

by (4.64)
= 3sin(6)— 4sin’ ()
(4.37) sin(A + B) = sin(A)cos(B) + cos(A )sin(B)
(4.39) cos(A + B) = cos(A)cos(B)— sin(A )sin(B)
(4.41) tan(A + B) = [tan(A)+ tan(B)]/ [1 - tan(A)tan(B)]
(4.53) sin(2A) =2sin(A)cos(A)
(4.54) cos(2A) =cos’(A)—sin’(A)=1-2sin’(A)

(4.64) cos’(A)+sin’(A)=1
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(i) Similar to (i).
(iii) tan(30)= tan(20 + 9)

(2t )
__tan(20)+tan(6) \1_,2 +
by (a4 1 —tan(20)- tan(60) p, 7% 1_( 2t 2) »
1-¢
2t +1(1-1%) (multiplying numerator and )
S (1-7)-(@r)

_ 2t+t-1 3t-r

where ¢ = tan(6)

denominator by 17’

12 1.3 (1 =tan(0)
7. (i)
sin(A + B)—sin(A — B) = sin Acos B+ cos Asin B— (sin Acos B— cos Asin B) = 2cos Asin B
by (4.37) by (4.38)
(i)
cos(A + B)+cos(A — B) = cos A cos B—sin A sin B+ cos Acos B+ sin Asin B = 2cos Acos B
by (4.39) by (4.40)
(iii)
cos(A — B)—cos(A + B) =cos A cos B+ sin A sin B— (cos A cos B—sin A sin B) =2 sin Asin B
by (4.40) by (4.39)
8. (i)
ZSin(A i B) cos(A 5 B) = sin(%) + sin(A i 2(A B)) = sin(A) +sin(B)
by (4.56)
(i)
2 COS(A ;_ B) sin( 4 > B) = sin(A-FB;ZAB) - sin( A+B 2(A B)) =sin(A)—sin(B)
by (4.57)
(iii)
2 cos{A i B) COS(A 5 B) = COS(M) + COS(A B 2(A B)) = cos(A)+ cos(B)
by (458)
(iv)
25in(A J2r B) sin( B 5 A) =, cos(A +5 2(B A COS(%) = cos(A)— cos(B)
by (459)

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

(4.38) sin(A — B) = sin(A)cos(B) — cos(A )sin(B)

(4.39) cos(A + B) =cos(A)cos(B)— sin(A)sin(B)

(4.40) cos(A — B) = cos(A)cos(B)+ sin(A )sin(B)

(4.41) tan(A + B) = [tan(A)+ tan(B)]/ [1 - tan(A )tan(B)]
(4.56) 2sin(A)cos(B) =sin(A+ B) +sin(A— B)

(4.57) 2 cos(A)sin(B) =sin(A+ B) —sin(A— B)

(4.58) 2 cos(A)cos(B) =cos(A + B)+ cos(A— B)

(4.59) 2sin(A)sin(B) = cos(A— B)— cos(A+ B)



