Exercise 11D: Solutions
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1 a sin(5xt) + sin(nt)

b 2 (sin50° — sin10°)

¢ sin(wz) + sin(T;—m)

d sin(A4) +sin(B+ C)
2 cos(#) — cos(50)

3 23m(ﬂ) CDS(A+B)
2 2
) (A—B—i—A—i—B) ) (A—B—A—B)
— gin + sin
2 2
= sin A + sin(—B)
=sind —sin B

4  2sin(75°)sin(15°)
= cos(75 — 15)° — cos(75 + 15)°
= cos 60° — cos(90)°
1

. 8in(75%) sin(15°) = 1

5a 2sin39°cos17°
b 2cos39°cos17°
¢ 2cos39°sin17°
d —2sin39°sin17°

6 a 2sin(4A4)cos(24)
3z T
b 2 cos(?) CDS(E)
) ( T ) ( Tz )
¢ 2sin| — | cos| —
2 2

d —2sin(2A4)sin(A)

7 LHS =sinA+2sin3A+sin54
=sinA +sin3A4 +sin3A4 +sin54
= 2sin2A cos(—A) + 2sin 4A cos(—A)
= 2cos A(sin2A4 + sin4A)
= 2cos A(2sin3A cos A)
= 4cos® Asin34
= RHS

8 LHS =sin(a + §) sin(a — 8) + sin(8 + ) sin(f — ) + sin(y + a) sin(y — )

= %{903(2}5’) — cos(2a) + cos(2v) — cos(2f) + cos(2a) — cos(27))

=0
= RHS



9 LHS = cos T0° 4 sin 40°
= cos 70° + cos 50°
= 2 cos(60° cos 10°

= cos 10°
= RHS

10 LHS = c0s20” + cos 100° + cos 140°
= c0s20° + 2 cos 120° cos(—20)°
= c0820° — cos(—20)°

=10
= RHS
113 5t I ™ w7 w™ 3w 5w
6 47 27 47472747 6
27 T T T w27
b —#@w#— —— —— 0, —, —, —
ﬂ—‘l 3) 2? 3! 1‘3?2! 3?Tr
c m 2r m o m,xox 2w dm
ﬂ—‘l 4! 31 31 41!413:‘3!4:‘
5 T T T T 5w
d _11_?:_53_65053755?::“
12a cos20 —sinf =0
1— 2sin®0 —sinf =0
2sin® +sinf —1=10
(2sinf — 1)(sind+1) =0
1
sinﬂ:ior sinf = —1
5
1'3':31;11"#9:—?r
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b
sinbf —sin3# +sinf =0
2sinfcosdf +sinf =10
sinf(cos460 +1) =0
sinf = or cosdf = —1
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sin A + sin B)

13 LHS= —— ——
cos A} cosB

14 LHS = 4sin(A + B)sin(B + C)sin(C + A)
= 2(cos(A — C) —cos(A+ 2B + C)sin(C + A)
= 2cos(A — C)sin(C + A) — 2cos(A + 2B + C)sin(C + A)
=sin2A +sin2C — (sin(2A + 2B + 2C) + sin(—2B))
=sin2A4 + sin2C + sin 2B — sin(24 + 2B + 2C)
— RHS
cos2A —cos2B
sin(2A — 2B)
_ (2A+ZB) _ (28— 2A)
2sin| —— | sin| ———
2 2
sin(2A — 2B)
2sin(A + B)sin(B — A)
~ 2sin(A — B) cos(A — B)
sin(A + B)
" cos(A— B)
— RHS

15 LHS =

163 LHS — sin(A) + sin(3A4) + sin(54)
cos(A) + cos(3A4) + cos(5A4)
2sin3Acos24 +sin34
2cos3Acos24 + cos34A
sin3A(2cos2A4 + 1)
cos3A(2cos24+1)

= tan3A4
= RHS

b RHS = cos(A + B) cos(A — B)

= (cos A cos B — sin A sin B)(cos A cos B + sin A sin B)
cos A cos’ B — sin? Asin’ B
= cos? Acos? B — (1 — cos® A)(1 — cos? B)
= cos® Acos? B — (1 — cos® A — cos® B + cos® Acos’ B)
=1cos’ A+ cos’B—1
= LHS



¢ LHS = cos?’(4A — B) — cos’(A + B)
= (cos(A — B) — cos(A + B))(cos(A — B) + cos(A + B))
=2cos Acos B x 2sin Asin B
= sin2Asin 2B
= RHS

d LHS = cos’(A — B) —sin’(4 + B)
= cos’(A— B) — (1 — cos?(A + B))
= cos 24 cos 2B by {\bf 16b}
— RHS

17 Let §$ =sinz 4 sin3z 4 sinbz + --- + 5in 99z
Then 2sinzS = 2sin“z + 2sinzsin 3z + 2sinzsin bz + 2sinzsin 7z - - - + 2 sin z 5in 99z

2
— 2sin’z + cos2x —cosdx 4+ cosdx — cos bz 4+ cos bz — cos 8z - -- 4+ cos 98z — cos 100z
— 2sin’z + cos2x — cos 100z

2

= 28in :1:+1—25i112:r—0051003:
=1—cos100x
LS5 1 — cos 100z

2sinz



