Specialist Mathematics Unit 2: Chapter 9

Ex 9A

1.
L.HS.:
2cos? 0 +3=2(1—sin?0) +3
=2 —2sin*0 +3
=5 —2sin’#
= R.H.5.
2.
L.H.S.:
sinf — cos? @ = sinf — (1 — sin? )
=sinf — 1 +sin® 4
=sinf +sin’0 — 1
= (sinf)(1 +sinf) — 1
= R.H.S.
3.
L.H.S.:
(sinf + cosf)? = sin® @ + 2sin b cos # + cos” #
= 2sinf cosf + sin’ 6 + cos” #
= 2sinfcosf + 1
= R.H.S.
4,
R.H.S.:
(sinf — cosf)? = sin® @ — 2sin b cos # + cos” #
= sin® # + cos® § — 2sinf cos O
=1—2sinfcosf
= L.H.S.
5.
L.H.S.:

sin? @ — cos* 6 = (sin? 0 + cos® #)(sin? 6 — cos® 0)
(difference of perfect squares)

= 1(sin? @ — cos? 0)

= (1 — cos? ) — cos? 0

=1—2cos26

= R.H.S.

6.
L.H.S.:
sin? @ — sin? @ = sin? #(sin? 9 — 1)
= (1 — cos? 0)(— cos? 6)
= —cos?f +cos?

= cos?@ — cos? 0

= R.H.S.

7.
LH.S.:
sin®ftan? 0 = (1 — cos? #) tan? @
= tan’ # — cos” f tan” #
sin® @
cos2 0
= tan? 0 — sin’ 0
= R.H.S.

— tan @ — cos> #

8.
L.H.S.:
(1+sin6)(1 —sinf) =1 —sin®#
= cos? 0
=1+cos’f—1
=1+ (cosf +1)(cosf —1)
= R.H.S.

L.H.S.

sin

L cos@

sinftan@ + cosf = sind
cos
)
A
- 4+ cosf
cos 0
1 —cos26
= ———— 1 cosf
cosf
1 cos2 0

cos 0 cos 0

= —cosf + cos@
cos 0

1
cos ¥
=R.H.S.




10.
L.H.S.:
1

1

1+ tan?6

11.
R.H.S.:

14 cosé

]
sin=
sme b
cos=

1

+
1

cos? f+sin? @
cos? @

1+

cos? @

cos2

sin? @
cos2 @

cos® #
cos? @ + sin? @
cos? 0
1
cos®
= R.H.S.

1-+cos@® 1-+cosH

1—cosf

12.
L.H.S.:

sin 0 cos

1 —cos# . 1+ cosf
1+ 2cosf + cos® 0
1 —cos?6
cos? 0 + 2cosf + 1
sin?

L.H.S.

sin # 1+ cosf

cos

1 —cosf sinf

1 —cosé# : 1+Lcosf

sinf(1+ cos#) cosf

sin @
cos @

1 —cos?6
sin #(1 + cos )

sin? 0 ~ sind
1+cosf cosf

sin @ sinf
1+ cosl —cosb

sin #

sin @

R.H.S.

sin @

13.
L.H.S.

1 —sinfcosf — cos® # .

1 —sinflcosf — (1 —sin” f)

sin?f@ + sinfcosf — 1 -

(1 —cos?#)+sinflcosf — 1
1 —sinfcosf — 1 +sin? 6

1—cos?26 +sinfcosf — 1
—sinfcosf +sin? 6

—cos?2 8 + sinf cos

sin #(— cos 6 + sin 8)

cos 8(—cos? # 4 sinf)
sin @

cos 0

= tan#f
= R.H.S.



Ex 9B

Note Ques 1 to 3 are slightly different from your
text book....but you can get the general idea

1.
To prove: sin(z + 27) = sinz
Proof:

L.H.S. = sin(z + 2m)
= sin x cos 27 + cos x sin 27

=sinxr ¥ 1 +cosx x 0

=sinr
=R.H.S
2.
To prove: cos(z + 27) = cosx
Proof:
L.H.S. = cos(z + 27)
= COS X CoS 27 — sIn & sin 27
=cosa x 14+sinx x0
= COST
= R.H.S
3.

To prove: sin(z — 27) = sinx
Proof:
L.H.S. = sin(z — 27)
= sIn & cos 2w — cos x sin 27
—=smnax < 1 —cosx <0
= sInx

= R.H.S

To prove: sin(A +B) —sin(A —B) = 2cos AsinB
Proof:

L.H.S. =sin(A + B) —sin(A — B)
= sinAcosB 4+ cos AsinB
—(sin A cos B — cos A sin B)
= sinAcosB 4 cos AsinB
—sin A cosB 4+ cos AsinB
=2cosAsinB
= R.H.S
6.
To prove: cos(A—B)+cos(A+B) =2cos AcosB
Proof:

L.H.S. = cos(A — B) +sin(A + B)
= cosAcosB+sinAsinB
+cosAcosB —sin Asin B
=2cosAcosB
=R.H.S

7.

To prove: 2cos (x — %) =sinz + V3cosz

Proof:

L.H.S. =2cos (:e, — %)

) T . Lo
=2 cos T cos = + sin z sin A

o V3 1
:2(70053+§sm:¢

= V3cosz +sinzx

=sinz + V3cosz
=RHS

8.

To prove: tan (9 + %) = %ﬁii—ﬁg

Proof:

L.H.S. — tan (9 n 9

tan € + tan
1 —tanftan 3
tan® + 1
1—tanf x 1
1+ tané
1—tané
= R.H.S



9.

To prove:

Proof:

10.

cos(A+B) _ 1—tanAtanB
cos(A—B) = 1+tanAtanB

cos(A + B)
cos(A — B)
cosAcosB —sinAsinB
cosAcosB+sinAsinB

cos A cos B—sin Asin B
cos A cos B
cos A cos B4sin A sin B
cos A cos B
1— sin A sin B
_ cos A cos B
- sin A sin B
1 + cos A cos B
sin A sin B
_ 1 " cosA x cos B
- sin A sin B
1 + cos A < cos B

B 1 —-tanAtanB
~ 1+tanAtanB
=R.H.S

L.HS. =

To prove:

V2(sinz — cosz) sin(z 4+ 45°) =1 — 2cos’ z

Proof:

L.H.S.

— V2(sinz — cos ) sin(z + 45°)
= \/2(sinz — cos ) (sin x cos 45°

+ cos rsin 45°)

1 1
:/6{,- _)( _)
V2(sinx — cosz sinz 4 cosT
V2 V2
= (sinz — cosz)(sinx + cos r)

= sin’r — cos®

= (1 —cos’x) — cos’ =
=1-2cos’x
=R.H.S

11.

- 7y _ 142sinfcos@
To prove: tan (6 + ) = 22552550

Proof:

L.H.S.

- 1—2sin~ #

T
tan (9 + —)
4
tan# 4 tan ¢

1 —tanftan w4
tanf + 1

1—tané x 1

sin @
cos# +1

1— sin #

cos

sin @4+cos @
cos @

cos @—sin @
cos @

sinf + cos#
sinf + cosf  sin# + cosd
cosf —sinf  cosf + sin#
sin? # + 2sin 6 cos # + cos? 6
cos? ) — sin? 6
sin @ + cos2 § + 2sinf cos #
1 —sin?f —sin? @
1+ 2sinfcos@
1—2sin”#
R.HS




Ex 9C

1. —
(a) sin2A =2sinAcosA 57 |3
A
Y -
5] D
24
25

(b) cos2A =2cos?A —1

(c) tan2A = ———

(a) sin2B = 2sinBcosB

5 12
— 2 _— _—
120 -5
169
(b) cos2B =2cos’B —1

12
=2(—2)% -1
288 — 169

169
119
169
sin 2B

cos 2B
120

T 119

(¢) tan2B =

3.
(a) 6sinAcosA =3(2sinAcosA) = 3sin2A
(b) 4sin2A cos2A = 2(2sin2A cos2A)

= 2sin(2 x 2A)

= 2sin4A
. A A 1.
(c) sin o cos o = 5(2 sin 7 cos =)
1. A
=3 sin(2 x 5)
= EsinA

4,
(a) 2cos?2A — 2sin? 2A = 2(cos? 2A — sin”? 2A)
=2cos(2 x 2A)
= 2cos4A
(b) 1 — 2sin? % = cos(2 x %)
=cos A

(¢) 2cos?2A — 1 =cos(2 x 2A)
= cos4A

5.
(a) sin260 = 2sinf cos @ e

(b) cos20 =2cos?6 — 1

24\ 2
=2 x (E) —1
1152 — 625
625
527
625

sin 260

c) tan20 =
() cos 20

386
527



6. ) “ Edit Action Interactive i 9.
-—1:.:‘111 reosz =1 Em e | O e P 2sinx cosx = cos 2x
2(2sinzcosz) =1 solve (Sin(Zar)=0.5 | B 23608, 27 [~ in 27 — cos 2
2gin2z — 1 {x=15sx=75, x=195, x=255}
= ) tan2z =1
sin 2z = —
9 ™ T
2z = — or 2x=m+ 1
This will have four solutions with 2z in 1st and 1 .
2nd quadrant. r = T 27
8 4
T
2z = 30° or 2z =180° — 30° r— JS
r = 15° 2x 150° T -
4 i
_ 750 or 2z =27+ — or 2x=3r+—
€Tr= 1D / 1 4
0 o I ( gr 1‘3"\'
2z = 360° + 30° or 2z =540° — 30° . I - 4’
2r = 390° 2z = 510° Or 137
r =195 © = 255° YT T

[ % Edit Action Interactive

T TR TR e P
7. solveitan{2xi=1|O2ar<2m, ) ﬂ
. :r[}

11 D < ._O {;\::E x=5'_]'[ x:g-—n x=13
SN 20 + COST = 8! ) ] =] L] =]

2sinzcosx +cosx =0

cosx(2sinz +1) =0

cosxz =0 or 2snz+1=0
= £90° 2sing = 1 10.
sinr:—l cos2x+ 1 —cosxz =10
.T:—BQUO 2cos’z — 141 —cosz =0
or = — —180° 4 30° 2cos’z —cosa =0
= 150° cosz(2cosxz —1) =0

LV Edit Action Interactive i

. T c
] [ ] TP d P | cosz =10 or 2cosz —1=0
solwelcostixriZsintxr+1)=0]-100sa 2106, ) |& T )
{x=—15@, x=—2@, x=—3@, x=281} =z 2cosx =1
n] 2
3 1
or r = COST = —
2 2
™
T = —=
8 3
T
2sin2r —sinz =0 C:[‘:I?:gﬁfg
4sinzcosx —sinz =0 51
sinz(dcosx —1) =0 - ey

sinxz = 0 or 4dcosz—1=0
> 0° : 1 1 LV Edit Action Interactive s
T = COST = R .
) g [ [ el wl A |
or x = 180° COST = — solvelcostx)(Zcosixr—10=0 | BLarslm, &l o
4 {x=£ x=1 x=3'n x=5'—n}
or x = 360° x = 75.5° 2' 3’ 2z’ 3

or x = 360° — 75.5°

\
b
3]
-
tn

[=)

LW Edit Action Interactive ;
U 3| [ s w] ]

solvelsin(xd (doos(xi—10=0|0La L2368, a2 ﬂ

E

{x=8.8,x=180. 08, »x=360,8, x=284.5,x=75.52}
[u]




11.
cos2x Lsinz =0
1—2sin’z +sinz =0

2

2sin“ax —sinz —1=10

(2sinz + 1)(sinz — 1) =0

2sinx+1=0 or sinz—1=0
2sinx = —1 sinz =1
1 w
51n1.——§ T_I

o — T

.I.——E

or .IZ—TT—E
o
T 6

[ % Edit Action Interactive

O ] T e i

solvel (2zintxi+1 i Csindxr—10=0] —neaLn, a2 o
{ _=Sm __-m _E}
XE— RS RSy

n

12.
2sin® z 4+ 5cosx + cos 2z = 3
2(1 — cos?z) +5cosx + (2cos?x —1) =3
2 —2cos’z 4+ 5cosx +2cos?x —1=3
1+ 5cosz =3
5cosx =2
cosxz =04
r = 66.4°
x = 360 — 66.4 = 293.6°
x = 360 + 66.4 = 426.4°

[ % Edit Action Interactive

Y T ] P P |
solvelcos(xr=0, 4 |BL 00, a ) -
Tw=293. 6y x=d26. &y =66, 4
13.
L.H.S.:
) . sin @
sin 26 tan @ = 2sin# cos O >
cos 0
= 2sin?0
=R.H.S.

14.
L.H.S.:
cosB@smn 20 = cosf x 2sinf cos
— 2sinfcos’ 0
= 2sin (1 — sin” §)
= 2sinf — 2sin® 0)
= R.H.S.
15.
L.H.S.:
1—cos20 1—(1—2sin”6)
14+cos20 14+ (2cos26—1)
_1-142sin’4
1+ 2cos26—1
B 2sin” 0
"~ 2cos24d
B sin’ @
" cos26
= tan® @
= R.H.S.
16.
L.H.S.:
-
sin # tan 3 = 2s1n 3 cos % X :;1; 2%
= 2sin® =
0
=2(1 —cos? =
( cos 2)
0
=2 — 2cos® -
cos 5
=R.H.S
17.

sin 40 = 2 sin 26 cos 20
= 2(2sin @ cos #)(cos? § — sin? )
= (4sin 6 cos 0)(cos? § — sin? 6)
— 4sinfcos® # — 4sin” A cos f

= R.H.S.



18.
L.H.S.

sin 260 — sin @

2sinfcos@ —sinf

1—cosf+cos20 1 cosf+ (2cos26 —1)

sinf(2cosf — 1)
2cos? 0 — cosf
sin#(2cos@ — 1)

cosfB(2cosf — 1)

sin @

cos @
= tan®

= R.H.5.

19.
L.H.S.:

cos4f = 2cos?20 — 1
= 2(cos 29)2 —1
=2(2cos? 0 —1)* -1

=2(2cos?0 —1)(2cos?h —1) — 1
-1

=2(4cos* O —4cos? 0+ 1)
=8cos'@ —8cos?h+2—1
=8cos'® —8cos?h + 1
=1-—8cos’# +8cos*

= R.H.S.

Ex 9D

1.
acos(f + a) = a(cos O cos a — sin # sin «)
V3 +42=5 >
¥ |3
@ [
3
13
a = cos ™! — =53.1°
5
hence
3cosf —4sinf = 5cos(f + 53.1°)
2.
acos(f + a) = a(cos O cos a — sin # sin «)
122 + 52 =13 N
13/ s
(S
12
12
-1 s}
= — =226
a=cos” g
hence
12cosf — 5sinf = 13 cos(f + 22.6°)
3.
a cos(f — a) = a(cos f cosa + sin f sin o)
VA2 +32 =5 N
¥ 3
@
)
a=cos - =0.64 \
hence
4cosf + 3sinf = 5cos(f — 0.64)
4,
acos(f — a) = a(cosf cos a + sinf sin )
V724242 =925 TN
25 ;\
@ [
7 7
a:cos“l%—lﬂg K
hence

7cosf + 24sinf = 25 cos(6 — 1.29)



hence

9.
asin(0 + a) = a(sin 0 cos & + cos 0 sin a) Ques 7 Ques 8
_\ V Edit Zoom Analysis + ﬁll N Edit Zoom Analysis # :I
52 + 122 =13 13 W=dsintxr-3cos(x) - w=2sintxd—doosixd -
n2 w==3 oSl x 4d s ginlx) w==3cos(x 42 sinlx)
a1 o a
5
-1 9 = 40
a=cos — =674
13 -
hence
5sin0 + 12cos 0 = 13sin(0 + 67.4°) /_\
[=g Real o] Deg Feal
asin(0 + a) = a(sin f cos a + cos fsin &)
VT 1247 = 25 N 10
25 ’
24 acos(f — a) = a(cos 8 cos v + sin f sin «)
7

QICDS

- =T73.7°

aem

Tsinf® + 24 cosf = 25sin(f + '73.7:’)

7.
asin(f — o) = a(sinf cosa — cos # sin «)
VA2 432 =5 N
5
sa [
4 4
a=cos! = = 0.64
)
hence
4sinf) — 3 cosf = 5sin(d — 0.64)
8.
asin(f — o) = a(sin 6 cos a — cos @ sin &)
V22 432 =13
a = cos’! i = (.98
V13
hence

2sinf — 3cos@ — /13 sin(0 — 0.98)

(a)  V1Z24+12=12

hence

o = COS

(b) The maximum value of /2 cos (9 — &
(its amplitude) and occurs when

cos(ﬂ—g)zl

1

1_?r
R

%

cosf +sinf = v2cos (‘9 - g)



