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PART 1: REDUCTION AND OR / IDENTITIES
QUESTION 1

111
tan 480°.s1in 300°.cos14° . sin(—135%)

sinl104°.cos225°
tan 120°.(—sin 607).cos14°.(—sin 45%)
sin 76°.(—cos45%)
_ (—tan 60°).(—sin 60°).cos14°.(—sin 457)
B cosl4°.(—cos457)

(ESE

%)

3
2
OR

tan 480°.s1in 300°.cos14°.sin(—135°)
sin104°, cos 2257
_ tan 120°.(—sin 60°).cos 14°.(—sin 45°)
n sin 76°.(— cos 45°)
(— tan 60°).(—sin 60°).sin 76°. tan 45°
- sin 76°

()

=]

= co0s(45°+ 30°)
=c0s45° cos 30° —sin 45°.s1n 30°

11

V272
e

22

OR

cos75°
= cos(45° 4+ 30°)
= c0s45°.cos30° —sin 45°.5in 30°

2
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=sin 2x.tan x + sin® x
. sin x . 2
= 2sin x.cos Xx. +sin” x
cos X
=2sin” x +sin® x

=3sin’ x

{tan x — 1)(sin 2x — 2cos” x)
sinx . p
=[ —I}{lsm.r.cosx—zcos'.r}
cosx

sin x

=[ —I\i'lcnsx{sinr—cosxj

cosxy

= 2(zin x — cosx)’

=2(sin® x — 2sinx.cosx +cos” x)
=21-2sin x.cosx)

OR
(tanx —1)sin2x — 2cos” x)

: b
= ( L ]J[_Es'm x.cosx —2cos” x)
| COs X

= 2sin’ x — 2sinx.cosx — 2sinx.cosx + 2cos” ¥
= 2{sin® x — 2sinxcosx + cos” x)
=X1-2sinx.cosx)

2(1-2sin xcos x)
=2(sin® x +cos® x—2sin x cos x)
=2(sinx-cosx)’

sim X

)

1)

=2cos? x(
Cos X

=2cos” x(tanx—1)tan x—1)
=(2cos’ x.tanx—2cos’ x)tanx-1)
=(2sinxcosx—2cos” x)tanx—1)

= (sin 2x — 2 cos? x){tan x —1)
OR

LHS = (tan x — 1)isin 2x — cos” x)

SIN X —COSX [, . ,
= — f2 sin x.cos X — cos” x],l

COsX
= 2(sin x — cos x)°

RHS = 2{sin *r+cos’x—2sinx cas.‘r]
=2{sinx—cosx)’

= LHS

sin(90° — x).cos(180° — x) + tan x.cos(—x).sin(180° + x)

= ¢0s x(—cos x) + tan x{cos x)(—sin x)

5 sinx )
=—C08 x — COSxSinx
CcosXx

=—cos’ x —sin’ x

=—(cos” x +sin” x)
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sin 190° cos 225° tan 390°
cos100°sin135°
_ —sin10°(—cos 45°) tan 30°
—sin10°sin 45°

o

If using — cos 80° : no penalty

If the candidate stop at
11
_ 243
1

=
7

6/7

QUESTION 2

sin(A4+ B) _sin A.cos B +cos A.sin B
cos(A+B) cosA.cosB—sin AsinB

1
_ sin A.cos B+cos Asin B . cos A.cos B

cos A.cos B—sin Asin B 1
cos A.cos B
sin A.cos B . cos A.sin B

_cosAdcosB cosdcosB
cos AcosB sinAsinB

cos d.cosB cosAd.cosB
_ tan A +tan B

l-tan A.tan B

OR
RHS = tan A+ tan B

1-tan A.tan B
sin A . sin B

= : 15D

sind sinB  ¢os A cosB

cosAd cosB
sin Acos B + sin Becos A
cosAcosB —sin Asin B

sin

_ sin(A4+ B)
cos(A+ B)
tan( A+ B)

= LHS
tanC = an(180°— (4 + B))

tan(C =—tan( A+ B)
) tan A +tan B
tanC=- ——
l—tan A.tan B
tan (1 — tan A.tan B) = —(tan A + tan B)
tanC —tan A tan B.tanC =—tan A —tan B
tan A +tan B +tan C =tan A.tan B.tan C

OR
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C=180°—(4+B) (anglesina triangle)
tan C = tan(180° — (A4 + B))
tan C = tan((180°— A)+(—B))
tan C = tan(180° — A4) + tan(—B)
1 —tan(180° — A).tan(—B)
tan C(1 —tan(180° — 4).tan(—B)) = tan(180° — A) + tan(—B)
tanC —tanCtan Atan B = —tan A — tan B
tan A+tan B +tanC = tan A.tan B.tan C
AB=BC=a=c
b’ =a’ +¢* —2acxcosB
b>=a +a’ -2axaxcosB
b’ =2a’ -2a’ cosB
b* =2a’(1-cosB)
b

>

=l-cosB
2a

msB:l—b—_j
2a°

OR

sin— = —

cos B =1-2sin" —

at+ct -b*

cos B =
2ac

buta=c

2 2 2

a +a -b

cosB=———
2aa
_Zaz —b*

-

2a°

=1-—

2a’
sin(90° — x) tan(360° — x)
cos(180° —x)

_ (cosx)(—tanx)

—COSX
=tanx
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tan315° + cos 660°
B cos60° — tan 45°

" —tan45° + cos 60°

2

2

=1
sin(90° + 0) + cos(180° + 8) sin(—0)

sin180° — tan135°
_ cos+(—cosd)(—sind)
- 0+1
=cosf+cosf.sinf

=cosf(1+sind)
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sin 2A4(1 — 2sin” A4)
_ 4sin Acos Acos24.sin15°
"~ 2sin Acos A(1-2sin* A4)
_ 2c0s2A4.sin15°
- cos2A4
=2sin15°
= 2sin(45°-30°)
= 2[sin 45°c0s 30° — cos45°sin 30°]

:2{£ B2

4sin Acos Acos24.sin15°
2sin Acos A(1 - 2sin” A)
_ 2co0s24.sinl5°
a cos24
=2sin15°

Left Hand Side =

= 2s1n(60° - 45°)
= 2[sin 60° cos 45° — cos 60°sin 45°]
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OR

Left Hand Side — 4sin Acos Acos2A4.sinl5°
2sin Acos A(1—2sin® 4)
2sin2Acos2A4.sinl5°
- sin2A4cos2A4
=2sinl5°
= 2sin(45° - 30°)
= 2[sin 45°¢0s30° — cos45°sin 30°]

ﬂ{ﬁ NERG) 1}

272 22

= I_5=RHS

sin(360°+90° + x — &)
cos(a — x)

LHS =

_sin(90°+x—-a)

cos(ar—x)
_cos(x—a)
cos(ar —Xx)
_ cos(a —x)
cos(axr—Xx)
=1

sin[90° — (& — x)]

cos(e — x)

LHS =

_ cos(a —x)
cos(a — x)

=1

=RHS

LHS:
sin Acos B —cos Asin B

sin Bcos B
_ sin(A- B)
" sinBcosB
RHS = 25'111(A -B)
2sin Becos B
_sin(4 - B)
sin Becos B

=LHS
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LHS:
sin Acos B—cos Asin B

sin Bcos B

_ sin(A-B)

" sinBcos B

_ 2sin(A4-B)
= 2sinBcos B

_2sin(A4-B)

~ sin2B

= RHS

2sin(A4 - B)

sin2B
_ 2(sin Acos B —cos Asin B)
B 2sin Becos B

sin Acos B —cos Asin B

RHS =

sin Becos B
sinAcosB cosAdsinB

" sinBcosB sinBcosB
_sind  cos4
sinB cosB
=LHS
A=5B
sin5B cos5B  2sin(5B - B)
sinB  cosB sin2B
~ 2sindB
 sin2B
_4sin2Bcos2B
~ sin2B
=4cos2B

sin5B  cos5B
sinB  cosB
_ sin5Bcos B—cos5Bsin B
B sin Bcos B
_sin(58-B)
" sinBcosB
sin4B

%{Z)Sin BcosB

_ 2sin2Bcos2B
1—sin 2B
2

=4cos2B
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e =4cos36°
sin

1 =4(1-2sin" 18°)

sin18°

-~ L oa0-24%)
1]

o 1=4a-84
~8a —4da+1=0
Hence sin18° is a solution of .. 8¢ —4x+1=10

OR

, 1 =4c0s36°
sin 18°
1
sin 1 8°
1
sin18°
8(sin18°)° —4(sin18) +1=0

Hence sin18° is a solution of ~.8x —4x+1=0

= 4(1-2sin" 18°)

= 4-8sin’18°

l-cos2x—sinx

LHS =

sin2x —cosx
Rt —2sin” x) —sinx

25N XCOSX —COSX
i 2 .
2sin” X —sinXx

2sin xcosx —cosXx
_ sinXx(2sinx—1)

" cos x(2sinx —1)
_ sinx

COsX
=tanx

= RHS

OR
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l-cos2x—sinx
LHS = —m—rn—
sin2x—cosx

a 1-(2cos* x=1)=sinx

2sin xcosx —cosx
2—cos” x—sinx

2sIn X cosX —Ccosx

a 2{1-cos” x)-sinx

2sinxcosx—cosx
L s ;
2sn” x=sinx

25N XCOSX —COSX

_ sinx(2sin x~—1)
- cosx(2sinx—1)
_sinx
 cosx
=tan x

= RHS

OR

LHS — | -cos2x—sinx

sin 2x — cos X

B | -(cos” x—sin” x)—sinx

2sinxcosx —cosx

N .. ;
l-cos” x+sin” x—sinx

2sinxcosxy —cosx

SsIn° x+sin” x—sinx

28N xcosxy —cosx
2sin” x—sinx

25N XCOS X — COSX

_ sinx(2sinx—1)
cosx(2sinx—1)
sinx
COsX
tan x

= RHS

tan(180° + x)cos(360° — x)
sin(180° — x) cos(90° + x) + cos(540° + x) cos(—x)

tan x.(cos x)

(sinx).(—sin x) — COS X.COS X
sin x
Cos x
Cosx
-2 2
—sin~ x—Ccos™ x
sin x

- ] 2
- (Sln_ X+ Ccos™ I}

—sin x
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l—cos2x—sinx

sin2x —cosx

N 1—(1-2sin" x) —sinx

25In X.COS X — COS X
~ 2sin’ x —sinx
25N x.CO8X — COS X
_ sinx(2sinx—1)

" cos x(2sinx—1)
_ sinx
" cosx
=tanx

QUESTION 3

cos(360° - x).tan” x
sin(x —180°).cos(90° + x)

~ (cos x)(tan” x)

- (—sin x)(—sin x)

sin” x 1
={cusx}[ 5 ][ — )
cos” x \sin” x

1

COS X

x=30°
1 1 2

0s30° 3 3

2
b1 -a* —av1-b
= €0832°4/1 —sin? 28° —sin 28°4/1 — cos” 32°
= c0532°.cos28° —sin 28°.51n 32°
= cos(32° +28°)

= cos60°

sin130°.tan 60°
c0s 540°.tan 230° sin 400°
sin 50° x tan 60°
= ¢os180°x tan 50° x sin 40°

sin50°x /3

sin 50°
x

cos 50°
«Ecos 50°

cos50°

-5

-1

x cos50°
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(1—+/2sin75°)(1 ++/25in 75°)
=1-2sin?75°
=cos150°

_-¥

2
OR

sin 75°
= sin(45° + 30°)
=351 45° c0s30° + cos 45°.sin 30°
_V23 21

2 2 2 2

: V31

ﬁ51n?5°=7+5=a
(1—+/2 sin 75°)(1 + /2 sin 75°)
=(1-a)(l+a)

4

=l-a

+—+2.
4

zﬁ_]

cosx +sin x)” —(cosx —sin x)*
LHS =

(cosx —sin x)(cos x + sin x)

2 . -2 2 . .2
o8~ X+ 2cosxsinx+sin” x —(cos” x — 2sin xcosx + sin” x)

(cosx —sin x)(cos x + sin x)
_ 4cosxsinx
 cos® x—sin®x
_ 2sin2x
"~ cos2x
=2tanx
=RHS
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tan 1" xtan 2" xtan 3" xtan 4" x .......x tan 87" x tan 88" x tan 89°
_(sinl“)[sinf’) (sin45° sin 88° )( sin89°]

cosl® Ncos2°) '\ cosd45° cos88° )\ cos89°
B [ sin1° I sin 2") [ sin 45° sin(90° —2°) | sin(90° —1°) J

cos1° )\ cos2° cos45° c0s(90° = 2° N cos(90°=1°)

_(sin1° Y sin2° sin 45° cos2°Y cosl®
_(cosI°Ic032°}""{c0545° sin 2°Isinl°]
=tan45°

=1

OR

tan89° =cot1° tan88° =cot2° ..
soproduct is (tan1°.cot17)(tan 2°.cot 2°)...(tan 44°.cot 44°). tan 45°

=1xlxlx._. . x1=1

1-sin@+3—cos’ @
=4 —(sin’ 8+ cos’ )
=3

cos’@+3—cos’ @
=3

I|'45inl§[:l" 23!:111235""
— ||4:i1'1131'.|c 23um45“

sin150° =

1
2
tan225°=1

|'45'in|50’°23umf'_:'_5°
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LHS = <°5 x(sin” x+cos” x)

1 —-sinx
cos” x.(1)
" 1-sinx
B (1-sin” x)
"~ l-sinx
_ (I+sinx)(l —sinx)

l-sinx
=l+sinx
= RHS

cos 36

= cos(26 + &)

= cos26.cos @ —sin 20.sin &

=(2cos”* @ —1).cos@ —2sinf.cosf.sin &
=2cos’ @ —cosf —2sin’ f.cosd
=2cos’ @ —cosf —2(1 —cos’ &).cosf
=2cos’ @ —cosf —2cosd +2cos’ #

=4cos’ 8 —-3cosd

cos30 =4cos’ @ —3cosf

c0s 3(20°) = 4cos’ (20°) — 3cos(20°)
1

—=4x" —3x
2

8x’ —6x—1=0

cos160°.tan 200°
2sin(—10°)
_ (—c0s20°)(tan 20°)
© 2(-sinl0®)
(—cos 20“)( sin 20° J
cos 20°
—2sinl0°
_ 2sin10°cos10°
© 2sinl0°
=cos10°
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= (cos x.cos45° —sin xsin 45°)cos x cos 45° + sin xsin 45°)

bl 2 ot i P
= c0oS~ x.cos~ 45° —sin~ x.sin” 45°

2 2

2 ol -t

2 = 3
= —CO0S  X——sIn" X
| 2 . 2
=—(cos” x—sin" x)

2

|
=—cos2x

2

OR

2cosacos = cos(a + f)+cos(a — f)
cosacos ff = %(cos(a + ) + cos(a - f3))

Leta = x+45°and B = x —45°
. cos(x +45°%) cos(x —45°)

= %(cos((x +45° + x — 45°) + cos(x + 45° — x + 45°))
= %(cos 2x + cos 90°)

1
= —Cos2x
2

)_

|

c0s350°sin 40° — cos 440° cos 40°
= ¢0s10°sin 40° — cos 80° cos 40°
= c0s10°sin 40° —sin 10° cos 40°
= sin 40°cos10° — cos 40°sin 10°
= sin(40° -10°)

=sin 30°

c0s350°sin 40° — cos 440° cos 40°
= c0s10°sin 40° — cos 80° cos 40°
= c0s10°c0s50° —sin10°sin 50°
= cos(10° +50°)

= cos60° NOTE: There are many
i solutions.

2
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=1-(1-2sin* Q)
=2sin* 0
= RHS

LHS =sin2R

=sin 2[180° - (P + Q)]
=sin[360° - 2(P + Q)]
=-sin2(P+Q)

= —sin(2P +20)

= RHS
LHS =sin2P +sin20 +sin 2R

=sin2P +sin20 —sin(2P + 20)

=sin2P +sin20 —[sin2Pcos20 + cos2Psin 20]
=sin2P+sin20 —-smn2Pcos20 - cos2Psin 20
=sin2P(1-cos20)+sin 20(1 - cos 2P)

=sin 2P(2sin” Q) +sin 20(2sin* P)

=2sin Pcos P2sin” Q + 2sinQcosQ.2sin” P
=4sin Psin Q(sin Qcos P+ cos Osin P)

=4sin Psin Q(sin(Q + P))

=4sin Psin Q(sin[180° —(Q + P)])

=4sin PsinQsin R

= RHS

Question 1

um”r
‘~.Ir5—T T
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cos2f=2cos” f-1

43

P

cos2f=1-2sin’ g

=1_1(_—'"5_'”:f
SERCEN

25-p7)
5
2p° -5

—1-

cos2f=cos® J—sin” g

g

[ ]_ 5

s

_p 5-p
R

-

p -5

QUESTION 2

(—15;8)

17
sin @ >0 .. in second quadrant

=8 r, =17
x, =-15 (Pythagoras)

8
tane =——
15

sin(90° + &) = cos
15
l?
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cos2a=1-2smn"«

cos 2a = cos” @ —sin” @

(215 (8Y
'[ 1?} [17]
_lol
289

QUESTION 3

tanf = ——
1

r’ = (=12)" +(5)° =169
SLr=13
-12 5 60

cosfsinf=—x—=———

13 13 169

QUESTIN 4

.%

v

r=416+9=5

sing =—

Accept : 0,6
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5 cos“(90° —a) -1

cos“(90° —a) -1 2

D) = sin
a—1

2

n:—{sinz @ + Ccos

2

=—C05

: a)
= s

25

25 2
25 =_[EJ
16 5

~ 5 =16

= 0,64 25
= 0,64

1 —sin2e

=1-2singcosa

1 —sin2e
=sin’ a —2sinacosa + cos’ a

= (sina — cos )’

{

QUESTION 5
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OR
sin(180°+ 4) =sin180°.cos 4+ cos180°.sin 4
=0.cos A—-1.5s1n 4

=—sin 4

ROP =3687°

Q(_:}P =180°-36,869....° Answer only: Full Marks

Q0P =143]13°
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X, =Xxcost+ ysind
a=4cos115°+3sin115° Note: Penalise 1 mark for
2=103 rounding incorrectly _

’ Note: If incorrect angle is
used in the x- formula:
1 mark

OR

Rotation of 115° clockwise = 245° anticlockwise
x, =xcosf— ysiné

a =4cos245° — 3sin 245°

a=103

tan POR = i
4

POR =36.86..°
MOR =17813...°

cos MOR = %

a=>5cos7813°
a=103

QUESTION 6

OT=k,PT=8and OP = 17
k+8 =17°
k* = 28964
k* =225
k =+15
k=0
k=15
OR
k*=17" -8
E*=(17-8)(17+8)
=25x9
=225
k=15
k=0
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A =180 -
. cos ff=cos(180° — )
=—CO85
15
17

. cos ff=cos(180° — )
=—CcosQ
15
17
sin( f —ex)

=sin feosa — cos Fsin o

(815 15Y 8
() ()
_120 120

289 289

240

289

OR

f-a=(180°-a)-a
=180°-2a
sin(f — &) = sin(180° - 2a)

=smn2a

=2sIna@.cosa

S EY15
17 \ 17

_240

289
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3
tan f = ——
an f 2
V=3 x,=-4

r=>5

cos(a + f7)

= cosa.cos ff —sing.sin fF

(B

65

QUESTION 7

sinf = —E and cos@ = —i
3 5

e

sin@ +cos @ = —3
5
5
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tan 26 = >

cos 26 - cos® @ —sin” @

_ 2tanéd
1-tan” @
_\4)

- 2

4

_24

7

QUESTION 8

cosa =——

13

3
tr —_——
an ff =

yﬁ=3 X 4

r=5

BT

cos(a + )

= cosa.cos f —sine.sin

CEEHE

65
33

65
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QUESTION 1

QUESTION 2

cos 113°

= cos (90° + 23°)
=—sin 23°

=P

cos 23°

= «\H—p3

OR
cos’ 23°+sin” 23° =1

cos’23°=1-p’
c0s23°=./1-p’
sin 46°

= 2sin 23°.cos 23°

= 2py1-p°

QUESTION 3

sin 61°= \[p 1
sin 241° = sin (180° + 61°)
= —sin61°

- p

c0s61° =+/1—-sin” 61°
= ,f] -p

c0s122° =cos2(61°)
=2cos’ 61°—1
=2(i-p) -1
=2(1- p)-1
=2-2p-1
=1-2p
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cos 73°cos15° + sin 73° sin15°
=cos(73° - 159)

=cos 58° = (cos 180° — 122°)
=—(cos 122°9)

=—(1-2p)

=2p -1

cos 214°

cos (180° + 34°)
=—cos 34°
=P
cos 68°
= co0s[2(34°)]
=2c08%34° - 1
=2p*—1

tan 56° = sin 56°
cos 56°
cos 34°
sin 34°
cos 34°
v1—cos® 34°

p
l—p2

1

4°
P

QUESTION 4

cos 28° =+/1 —sin” 28°

l—-a

cos 64°
=c0s2(32°)
=2cos 32°-1

=2b" -1
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=sin(32°-28°)
=3smn32°cos28° — cos32°sin 28°

=1-b*1-a® —ab

OR

sin 4°

= sin(60° — 2x 28°)

= 5in 60° cos(2 x 28%) — cos 60°sin(2 x 28°)

=£(l—2a1)—%(2a]«/1—a3

2

3 —V@az —a\l-a’

"2

OR

sin 4°

=sin(2 x 32° - 60°)

= sin(2x32°) cos 60° — cos(2 x 32°).sin 60°

- 21;«!1—53%—?(2&;1 -1)
=bJ1-b* —3b +§

OR

Using sin(A+B) + sin(A — B) = 2.sinA .cosB
With A =28 and B = 32°

sin 60° + sin(—4°) = 2ab

sin4° = g—hzb
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[sing sin(A+B 3 .SInA cosB
With A =32° and B = 28°

sin 60° +sin(4°) = 241 -6 N1-a’
sin4° =241-b" All-a’ ——

OR
Using sin 4° = 2sin 2° cos 2°

and sin 2° = sin(30° — 28°) = (Jl— 2 —ﬁa}
and sin 2° =sin(32°-30°) = (\Ev‘l -b’ —b)
and cos2° = cos(30°—-28°) = ( P3l-a® + a)

and cos2° = cos(32°-30°) = («,Eb +4/1-b )

then

sin4°=%{-\/§bvl—a2 —3ab++1-a’ All1-b* —-Jgaxl'l—bl}
OR

sin4°=%{3x/l—b3 V1-a® +3a\1-6* - Bp1 - @ —ab}

QUESTION 1
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tanx—1=—-6
tan x = -5

x=—-T87°+ L.1&0"°
kelf

tanx—1

-3
3

tanx —1=—6
tanx=-5
x=1013"+ k. 1807
keZ

tanx—1
2 =2
tanx—1=—6
tan x =-5
x=10013% + k. 360°
ar
x=2813%+ k360"
kelZ

If the candidate has used
tanix —1})=—6 maxof2/5

sinx+2cos” x =1
sinx+2(1-sin’ x)=1
—2sin® x+sinx+1=0
2sin’ x—sinx—1=0
(2sinx+D(sinx-1)=0
sinx=1
x=90"+k360%keZ

Or
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. 1
sinx =——
2

x=210°+k360%kecZ OR xr=210°+k.360°
or ¥=330°+Lk360%LkeZ ar ¥ ==30°+ k.360°

OR
x=-150°+k360%keZ OR x=-150°+k360° ke Z

or x=330°+ £.360° or x =-30°+k.360°

OR
sinx+2cos” x =1
sinx =1-2cos” x
sin x = —cos 2x
sin x = —[sin(90° — 2x)]
x =180+ (90° - 2x) + k360°
3x =270° + k360°

x =90+ k120°
ke”

r = 3607 —(90° - 2x) + k360°
x=-270°- k360"

OR

sinx +2cos” x=1
sinx =1-2cos’ x
sinx=—cos2x
—cos(90° — x)=cos2x
2x =180°+ (907 — x) + k360°
or 3x=270°+ k360°
x=30°+ kl20°

2x =180°—(90° — x) + £360°
x =90°+ k360°

ke?

l sinx = -0,243
2

sinx = —0.486

Ref angle = 29,078...°

~x=180°+29,078...° + £.360° or x = 360°—-29,078...° + k.360°
x=20908°+k360°,keZ or x=33092°+£k360°, ke’

OR

x = k.360°-150,92° or x=k360°-29,08°
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sinx _ «3sinx

COS X 51N X
tanx = ﬁ

x=60° or x=240°

4
Goosx—5=
CO5x

Geos'x —Scosx =4
beos” x—Scosx—4=0

(3eosx—4W2cosx+11=0

COSX==— @F CO5X=-—
5

no solution or x=120°+£360° ke £
or

x=240+k360° ke Z

Alternative solution for cosx = ?

x=k360°+120° ke Z

Note:
If candidate puts ££.360 then & & Ny

cos2x=1-3cosx

2cuszx—l=l—3msx
Zcusz x+3cosx-=-2=0

(2cosx—1)(cosx+2)=0

1
cosx=§ or cosx=-2
n/a

x=060°+k360°;:k e Z or x=300°+k360°; ke Z

OR

x==+60°+k.360°;k e Z
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sin2x-cosx =10
2sinxcosx—cosx =0

cosx(2sinx-1)=0

cosx=10
x =90° 4+ 360°% or x=270°+360°%
or
. 1
siny =—
2
x =30°+360°% or x=150° +360°%

x=90°0or x=270° or x=30° or x=150°

OR

sin 2x = cosx
sin 2x = sin(90° — x)
2x=90°-x+360°%:keZ or 2x = 180° —(90° — x)+ 360°k
3x =90°+360°% 2x =90°+ x + 360°
x =30° +120% x =90°+360%

x=30° or x=150° or x=270° or x=90°

sin” x+cos2x—cosx =0

sin” x+ (cos” x —sin” x) —cosx =0

cos’ x—cosx =0

cosx(cosx—1)=0

cosx=0 orcosx=1

x=390°+k360° orx=0°+k360° keZ
=k.360°

(1.e. x=90°+£.180° or x = £.360°+90° k € Z)

1.
x = 0°;90°;180°

2.
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s . sInx
(cos” x —sin” x).

cos2x.tanx COS X
sinx sin x
B cos’ x—sin’ x
© cosx.sinx
_ cosx sinx

5INX COSX

Cosx
=— —tanx
sin x

1

LHS = cos(x+45°).cos(x —45°)
= (cosx.cos45° —sin xsin 45“%:05 x cos 45° + sin xsin 45°)

2 - - > - >
= cos” x.cos” 45 —sin” x.sin” 45°

2 2 7 3
=cos’ x ﬂ — sin’ ﬂ or| cos’ x[L]_ — sin’ J{LJ_
2 2 5 N
= _—cos’ x——sin” x
—l(cos1 x—sin’ x)
2

=lcos2x

OR

2cosacos f =cos(a + B) + cos(a — )

cosacos ff = l(l:-:;s(a::r + f3) + cos(a — ﬁ))
2

Leta = x+45°and ff = x —45°
.. cos(x +45%) cos(x —45°)

= %(cos((xﬂr 45°+ x —45°) + cos(x +45° - x + 45°))

= %{cos 2x + c0s90°)

= —cos2x
2
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cos(x + 45°) cos(x — 45°) has a minimum when ECOS 2x hasa

minimum.

The minimum value of cos2x 15 —1

cos2x=-1
2x =180°
x =90°

QUESTION 2

QUESTION 3

cosdx =sinx

sin(90F - 3x)=sinx

90°% — 3xr = x + k.360° W —Ix=180F—x+ k360" ke Z
—4x =907 + £.360° or —2x="90%+ k. 360°

x=2253" k00 keZ x=—45-k180°kec Z
x=—-675°;225%:1125% x=-45%;135"°

OR

cos 3x = cos(NF - x)

3x=90°% — x + £.360° 3x = 360° — (90° — x) + k.360°
dx =907 + k_360° or 2x=270°+ k 360°
x=223°+k90° keZ x=135"+kI180° keZ
x=-675%:225%:1125% x=-45%;135"°

OR

cos 3x = cos(M® — x)

Ix =90% — x + k.360° Iv=-00%+ x + k.360°
4x =907 + k360° 2x=-00° + k3607
x=225+k90°F kel x=—45°-k.180° kelZ
x=-675;225%;1125* x =—-45%;135°
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From —67.5% up to and including — 45°
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|
cos(x—30°)=—
(x ) >

2cos(x—-307) =1
See points A and B on the graph

Note:
If drawn the line y = % and put A and B on the graph: 0/2
If A and B on the x-axis: 1/2

If A=-30°and B=90°: 1/2

cos(x—30°)=0.5

x—30°=60 OR x—30°=-60
x=90° x =-30°

g2'(x) =0 is at maximum and minimum values of graph
x =307 210°

x €[-90°: — 60°) U (120°: 270°]

OR

-90° < x <—-60° or 120°<x < 270°
OR

If x<-60°0rx>120° 2/3

QUESTION 5

QUESTION 6

QUESTION 7
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+SINX =COS2X
l+sinx=1-2sin" x
sinx+2sin- x=10

sinx(1+2sinx) =0

snx =10 or SN x = —E'

x=k.180 or x =-30°+k.360
x =210+ £.360

x € 180°; 210; 330°;360°}
OR

l+sinx=cos2x

1+sinx =cos® x —sin’ x

l+sinx=1-sin" x—sin” x
sinx+2sin” x=10

sinx(1+2sinx) =0
1

snx =10 or SN x = —E'

x=k.180 or x =-30°+k.360 keZ
x=210°+£.360

x € 1180°; 210; 330°; 360°}

¥y

180°<x <210° or 330° < x <360°
QUESTION 8
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/
/

2

£(14,5°) = c0s59,5°= 0,5075
h(14,5°) = 2tan14,5°=0,5172 > f(14,5°)

From the graph, 14,5° lies to the RIGHT of the point of intersection,
8 <14,5°

QUESTION 9

|
|
!

/
N
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For these values of x, cos 2y =0

sin 2x
2eosx =
cos 2x

25N xcosx
© 1-2sin’ x
|-2sin’ x =sinx or cosx =0
2sin” x+sinx—-1=0 or cosx=0

(smx+1)2smx—-11=10

simx=-1 or sinx=— or cosy =10
-

x=+NF ogr x=30°

OR
For these values of x, cos 2y =0
sn2x
2eosx =
cos2x

_ 2sinxcosx
B Z2eos’ x—1
Z2eosx(2eos’ x—1)=2sinxcosx
Zeosx{2{] —sin” x)—1) = 2sinxcosx
Zeosx(l—2sin” x)—2sinxcosx =0
Zeosx(2sin” x+sinx—=1)=0
2sin“x+sinx—1=0 or cosx=0

(sinx+1)2sinx-1)=0

. . 1
simx=-—1 or 5mx=§ or cosy =10

x=+N" or x=30°

s 2x
2eosx =
cos2x
2eosx.cos2y =5in 2y
2eosxcos2y—2smycosx =10
2eosx(cos2x—sinx)=0
cos2yr=smx or 2eosy =10
l1-2s5in" x =sinx
2sinx+sinx—1=0

(sinx+ 1N 2smx—-1)=10
|
sinx=-1 or sin .1'=5 or cosy =1

x=490° or x=30°

0° < x = 45"
Or
—90° « x < —45°

Penod = 2(360°%) = 720°
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x=—45"+25"=_20"

x =45+ 257 =T0° Note:
Answer only: full marks

OR
2Hx—25%)=-9" 2x—257)y=90°
2x — 507 =-90° 2x—50° =90°
and
2x =4 2x =140

x=-=20° x =707

QUESTION 10

fi225%)=2
satan225°=2 a =2

g(0)=4 Answer only: Full marks

beos0°=4 b =4

Minimum value of g(x) +2= -4+2= -2

Answer only: Full marks

. 180° o
Period = =360 Answer only: Full marks

1
2

AtP f(0) = g(0)
2tan 0 =4cos O
for 180° -6 : 2tan (180° - 0)=-2tan 0
and 4cos(180° —0)=—4cos O
2tan € =4 cos O at P

o.o—2tan 8 = -4 cos @
. 2tan (180° — Q) = 4cos (180°-0)at Q

OR

2tan @ = 4cosé

sin 0 =2cosf

cos

sin@ = 2cos” &

=2(1-sin" )

2sin* @ +sinf—-2=0

—1+,/1-4(2)(-2)
4

sin@ = 0,78077...

@ =51,33° or 128,67°

sinfd =

- the x - coordinate of Qs 180°-x,

QUESTION 11

f(0)-g(0)=05-(-2)=2,5
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sin{x + 30%) == 2cosx

gin x.cos30° + cos x.sin 30° = <2 cos x
ﬁ sin x + 1 cosx =-2cosx
2 2

-.Esinx +cosx=—4cosx

wEsinx: ~Scosx

5
tan x = -
3
x=10911°+180°%k ; keZ
xp =—70.89° and x; =109.11°

OR

sin(x +30%) =<2 cosx

cos(90° = x =30%)=-2cosx

cos(60” - x)=-2cosx

cos 607 cosx + sin 607sin ¥ = -2 cosx

| 3
—Cosx4+—sinxy =-2cosxy
2 2

CosX + «ﬁsinx =—4cosx

ﬁsinx =-Scosx

5
tany =-—
3

x=10911°+180°k: k €Z
xp ==70,89° and x, =109,11°

- 7089° = x=109,11°

OR

[=70.,89% ; 109,11°]

OR

Xp EXZ2X,

hix)=2sin(x+60%+30%) =2sin(x+ 90°) =2 cos x =—g(x)
h is the reflection of g about the x-axis.

OR

[ is shifted to the left through 60° and then doubled.
. h is the reflection of g about the x-axis.

QUESTION 12
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sin2x = —tanx
2

) SIn X
28INX.COS8X =
2¢c08x
. 2 -
4sinx.cos” x—sinx =

sinx(4cos’ x—1)=0
1

. Cos” x = —
sinx =10

x=0°0r180° " 1
Cosx =i§

x=60°;: —60°or 120°

x| —60° <x<0°uix|60°<x<90°tuix|120° < x < 1807}
OR

x e(=60°;0°)w(60°;90% w (120°; 180°)

OR

—60°<x<0%0r 60°<x<90°0r120° < x <180°

QUESTION 13
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+S8INX =COS2X

- - 2
l+sinx=1-2sin" x
sinx+2sin"x=10

sinx(1+2sinx) =0

sinx =10 or sinx=—5‘

x=k180 or x=-30°+k.360
x=210°+£.360

x € {180°; 210; 330°; 360°}
OR

l+sinx=cos2x
l+sinx =cos” x—sin” x
l+sinx=1-sin” x—sin” x
sinx+2sin” x =0
sinx(1+2sinx) =0
1,

sinx=10 or sinx=—5

x=k180 or x =-30°+k.360 keZ
x=210°+£.360

x e 180°; 210; 330°:360°}
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180° < x <210° or 330° < x <360°

QUESTION 14

Period = 360°

Amplitude =

!
2

2 solutions
-60°<x<120° or xe[-60°;120°]
-90° < x<30° or xe(-90°;30°)
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QUESTION 15

Period = 120°
sin 3x = -1
x=-30°or x=90°

Maximum value of f(x)is 1

. Maximum value of h(x)is 0
/ \\é

sin3x—-3cosx=0

c.sin3x = 3cosx

There are 2 solutions where graphs fand g are equal

fx).gx) < 0
xe (—60°; 0°) or (60° ; 90°) or (120° ; 180°)

OR

—60°<x<0° or 60°<x<90° or 120°<x < 180°
QUESTION 16

Range =[-1:1]
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3 . A3
f{;x] = sin Z(ExJ
=sin3x
= sin(3x +360°)
=sin3(x +120°)

.. Period =120°

(—180°;-90°) or (-60° ; 0°)

OR

—180° < x <« =90° or —60° < x <(°

y=sin 2(x + 30°)
.. translation of 30° to the left
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sin 2x = cos(x — 30°)
sin 2x = sin[90° — (x —30°)]

=sin(120° - x)
2x =120°-x+360°k;k € Z 2x =180°—(120° - x) + 360°k
3x =120°+360° or 2x—x=60°+360°%
x=40°+120°%;k e Z x=60°+360°%:keZ

sin 2x = cos(x —30°)

c0s(90° - 2x) = cos(x — 30°)

90°-2x =x-30°+360°% or 90°-2x=360°-(x—-30°)+360°%

-3x=-120°+360°% —x =300°+360°%
x=40°-120%:ke Z x =-300°-360°:;k e Z

Sox=40°+120°% or x=60°+360% ; keZ

QUESTION 17
cos(x —45°) = -2sinx

cosxcosd5° +sinxsin45° = -2sinx

2

Tcosx + TSinx =-2sinx

V2 cosx =(—4- -\E}sinx
7 = (—4- w’E)sin X
COS X
V2

tanx = ——=-0,2612

—4-2

tanx =—0,2612...
x=16536°+ 180k ke Z
x=-14,64° or 16536°
T(135°;0)
S(x) = g(x)
-1464°<x<16536° OR xe[-14,64°;16536°]
—135°<x<-90° OR xe(-135°;-90°)
h(x) = cos(x —45° - 45°)
= cos(x —90°) Answer only: full marks

=sinx

QUESTION 18
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QUESTION 1

2 = tan 40
LB

-

|
tan 40°
LB =358m (3.5752......

LB =

(3.5m: 3.57Tm; 3.6 m)

LE 3

sin 50°  sin 40°
isin 50#
sin 40
LB =358m (3.5752.....)

LB =

AB* = AI* + BI* —2 AL Bl .cos113®

AB® =(5.2)" +(3.58)" — 2(5.2)(3.58) cos 113
AB? =54,40410138 m®

AB=738m (7.37591.......)

Mote:
AB =73 mor 74 m: accept

Area of AABL =— AL.BL.sin ALB

(5.2)3.58)sin 1137

bk | = pad | =

68059176

[~
o La
e |
=

Note:
Area=85 or 86 accept

QUESTION 2

JENN TRAINING; GRADE 12 [TRIGONOMETRY]




QRS =180°—(30°+150° — ex) (3 angles of triangle)
=«

In triangle QRS:
OR 12
sin(150°- @)  sina
OR - l2sm(?50 - a)
sin &
_ 12(sin150° cos & — cos150°sin a)

sin e

1 NER
12| —cosa +—sina
2 2

sin &
_ 6(cosa + J3sin )

sina

Q =tana
OR

PO - [G{c:osa'jk v@sma’]}ana
sina

sina

6beosa + Gﬁsina sin
COsS

PQ=[

B 6cosa+6m@sina‘

- cos

_ 6cosa N Gﬁsina
cosa cosa

PO =6+6+3.tanex

PQ

PQ

OR

In triangle QPR:
OPR =180° - (90°+ &) = 90° — & (3 angles triangle)

PO OR

sinag sin(90° — )
_ORsina

"~ cosa

=(ORtana

_ 12sin(150° — ) tan

sin o

PQ

_ 12(sin150°cos & — cos150°sin &) tan &

sin &

12 lt:os.nstf+£s»:in¢::t
2 2

sin &
= x

sin o cosa
1 «.E sin @
=12 —+—x
2 2 cosa

=6+6J§tana
=6(1++/3tana)
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6+6y3.tana) = 23
6af§_tana=1?

17
tang = ——

633
tan = 1,635825763 ..
a = 58,56°
Area of red part
= Area of bigger triangle — area smaller triangle

= %.(80){80). sin 60° — % (50)(50).sin 60°

~1688,75 cm?

a
2
Area of equilateral triangle of side a = % :

3

T(802 ~50%) = 97543 cm?

OR

5

Area of red part = TB(SOj -50%)

—9753

=1 688,75 cm’

QUESTION 3
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0
c0s64,75° = —
AC
50
cos 64,75°

=11721m

AC =

OR
50

C=—
cos64,75°

L AC=117.2144026m
JAC=11721m

OR

50  AC

sin25,25°  sin90°
~ 50sin 90°
" sin25,25°

~AC=11721 m

PC is given to be %(64) =32m

p

32

C

32
117,21
6=1527° (15,27042173..)

tan PAC =

Note: Ifthe candidate takes the unrounded answer for AC, then the
answer 1s 15.27° (15.26987495...)
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CD* =11721° +40° —2(117,21)(40) cos 25,25
= 6857,289092 Note:

LCD=8281 m If don’t use the rounded off
then CD = 82 81 m. Accept
OR this answer.

AM = ACsin 64,75° OR AM = CM tan 64,75° OR AM = AC cos 25,25°
= 106,0111876 = 50 tan 64,75° =117,21.c0s25,25°
= 106,01 = 106,01 = 106,01

DM = 106,01 — 40
= 66,01

CD*=CM* + DM®
=(50)* +66,01)
= 6857,3201

CD =§2 8] metres

OR

AM = ACsin 64,75° OR AM = CM tan 64,75° OR AM = AC cos 25,25°
= 106,0111876 = 50 tan 64,75° = 117,21 cos25,25°
= 106,01 = 106,01 = 106,01

DM = 106,01 — 40
= 66,01

DC? = (500 + (66,01)° — 2(50)(66,01).cos 90°
= 6857,3201

CD=828] metres

OR
sin 6, 75° =

40+ x+32
11721

x=34,01
CD*=CM’* + DM?
= (500" H32 + 34,01)
= 6857,3201
CD =§2 8] metres

QUESTION 4
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Area parallelogram ABCD = 2 x Area AABC

s

= hsind

NOTE:
If no working 15 shown,
then 0/3

£= sin &

2

h=2sin#

. Area ABCD =base x height =3h=3.2s5in# = 6sin

OR
Area of parallelogram ABCD = area of AABC + area of AADC
= (%]{3ll}sinﬂ + (%}(3H2}sinﬂ

=6sinB
OR

Area = %l{sum of // sides)= h

= %(3+3} * 2sm B

=6smn0
Area of parallelogram ABCD = 33
6sin@ =343
3

sinf=—

NOTE:
& = 60" Deduct | mark if both 60° and 120° are
gIVen as answers

OR

6 sin 60° = 343
. B=60°

Maximum area of parallelogram occurs when sin §= 1, that 1s
when # =90°

QUESTION 5
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sin BDC  sin CBD

CB k

sin2x sin(90° — x)

k.sin 2x
sin(90° — x)

_ k2sinxcosx

CEBE =

CB
CcOs X

=2ksinx
OR

DCB =180° - (90° - x + 2x)=90°-x
SDC=DB=k

Draw DF L BC

CF .

— =sinx

D

CF =ksinx

CB=2CF

(B =2ksinx
OR

DCB = 180° - (90° =x+2x)=90"-x

~DC=DB=k
CB’=CD’ +BD? - 2.CD.BD.cos2x

CB* =k* + k* = 2k* cos 2x
=2k*(1-cos2x)
=2k*(1-(1-2sin* x))
=2k*(2sin” x)
=4k%sin” x

=(2ksinx)’

CB=2ksinx
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HC BC

sin90°  sin(90° - x)

HC =— BC
sin(90° - x)

_ 2ksinx
COS X
=2ktanx

HC = 2k tan x= 2(40).tan(23%) = 33,9579...

In AHCD:
CD* = HC® + HD® =2HC.HD.cosf
HC? + HD? = CD?
2HC.HD
(33,9579..)°7 +31,8° - 40°
C 2(339579..)(318)
cosfd =0.2613...
50 =T485°

cosf =

QUESTION 6

b ~ BC
sin[180°—(a + B) sina
BCsin(a + f) = bsina

_ bsina
- sin(e + f3)

but BC=DF

bsing

cosd
a bsin
- sin(a + ) cosé
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DE

- sin 79°.cos27°
=1559.50m

QUESTION 7

i=sin18°

PB = 7
sin18°

PB=2265m (22,65247584..))
18

— =0s23°
PA

PA = 1R
cos23°
PA =19,55m (19,55448679..)
AB? =(22,65)" +(19,55)" — 2(22,65)(19,55).cos 42°
=237.0847954...

AB=1540m (15,3975581...)
QUESTION 8

EC? = DE* + DC? —2DE.DCcosC
=(7,5)> +(9,4)> —2.(7,5)(9,4) cos 32°
=25,03521844. .

EC = 5.0 metres

sinDCE _ sin32°

75 50
7,5.5in32°

sin DCE =
—(,7948788963

DCE = 52.6°
Area of ADEC

= %DE_DC sinD

= %(15){9’4) sin32°

=187m’

OR
Area of ADEC

= % CE.DCsin 52,6°

= %(5,0}(914) sin 52,6°

=18,7m*
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8in32°% = —

7.5
EG =7.5.sin32°
=40
EF =(4+3.5)
= 7.5 metres

OR

EG = EC sin 52,6°
= (5,0).sin 52,6°
=40

EF=40+35
=75

OR

%_DC_EG = area ADEC

%(9,4)130 =187

_187x2
9.4
=40

. EG

EF=40+3)5
=75

QUESTION 9

Area AABC = %.AB.BC.sin 50°

= %(5)(5)5131 50°

= 9 58 units®

OR
Area of AABC

= %{2){5} sin 25°)(5cos 25°)

=958 units”

Area of AABC
- [% (5c0s65°)(5sin 65)](2)

=958 units’
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AC? =52 +52 = 2(5)(5) cos 50°
AC? =17,86061952

AC =423 units
OR

A=C=65° (angles opposite equal sides)
sin65°  sin50°
s AC
_ 5sin 50°
~ sin65°
=423 ynits

AC

Lo
sin 25° = 2
5
AC =2(5)sin25°
=423 ynits

L0
cos65° = 2 <

AC =2(5)cos65°

AC =423 ynits

tan 25° = E
AC

S CF =423xtan25°
- CF =197 units

FC 423
sin 25°  sin 65°
o o
FC - 4,2_35111 25
sin 65°
=197 units
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PART 6

November 2014

CPA =DPA =30° { APbisects DBC)
AD? = AP? + DP? —2 AP DP cos APD
=8" +47 —2(8)(4)cos30°

=87 +47- 1(8}{43{%

=2457_.

AD? = 4P2 4 DP? -2 APDP.cosDAP
47 =87+ (4.96)" - 2(8)(4.96).cos y

2(8)(4.96)
cosy=09148 .

y=2382°
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QUESTION/VRAAG 6

6.1 cos” (180° + x) + tan(x —180%)sin(720° — x)cos x

= (—cos .1'}: + [—(—tan x)](—sin x}cos x)

=cost x+ [ sinx ][—Siﬂ.‘f:l{'l:ﬂs x)

cosX
=cos’ x—sin’ x
=cos 2y

sin(a — )

= cos[90° — (& — 5]

= cos[(90° —a) + ]

= cos(90° — ) cos F — sin(90° — &) sin JF
= sin & cos F —cosar sin

sinfex — )
= cos[90° — (o — 5]
= cos[(90° + B) + (-]
cos(90° + Meos(—a) —sin(90° + ) sin(—a)
= (—sin f)cosa —cos F—sin )
= i cos ff—cosa sin 7

= gin - 76 — cos 76"
~ cos76° —sin ~ 76%)
—cos 2(76%)
—cos 152°
=— (—cos 28%) OR/OF =—cos (907 +627)
= cos 287 = — (—sin 627)
= cos (0% — 627) = zin §2°
= gin §2°

OR/OF
=sin - 76° — cos~ 767
= sin 767 sin 76° — cos 76" cos 767
= zin 767 cos 14° —cos 767 sin 147
= gin (767 — 147)
= 5in §2°

-y i

= zin - 76° — cos~ 767
= cos® 147 — sin” 14°
= cos 2(14°)

= cos 287

= gin 627

JENN TRAINING; GRADE 12 [TRIGONOMETRY]




sinx+1=rcos 2x .

_lsin:r +1=1-2sin"x
Zsiny+sinxy =10
sinx(2sinxy +1)=
sinx(2sinx + 1) =

0

0

sinx=10 . sin Xy =—

x=0"+F 360° or x=210° + k& 360° or
x= 180" + k. 360° x=2330° + k360", kel

OR/OF
x=k180° keZ

]

¥

L /N
ZEENVZEEN

)= g(x) atfby:
x=-30";0°; 180%; 210°
S0+ 30%) = glx + 307) atfly:
x=-—60"; =30° ;1507 ; 180°

Series will converge iffReeks sal konvergeeras: —1<r <1
-1 < Zeos 2y <1

1 1
——< gcosly < =
7 7

SO0 =x=60° or x € (307607
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November 2015

QUESTION/VRAAG S

51.1 sin 203°
=—zin 237
—_JF

cost23%=1—sin’23°
=1—k

cos23®=41-F

OR/OF

tan (—23%) =— tan 23
zin 23°
cos23i®
Jk __ |k
Vi-k V1-k

OR/OF
tan (—23°) = — tan 23°
vk
J1-k

4cos x{—sinx)
sin(30° —x & x)
_—dsinycosx
T sinde°

—dzsinx.cosxy
1

]

=—8snx.cosx
=—4(2sinx cosx)
=—4zin 2x
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cos2y—Teoosxy—3=10

Jcos® x—1—Tcosx—3=0
Jcos® x—Teosx—4=0
(Zeosx+1)cosx—4)=0
Soeosx=— i otfof cos x =4 (no solution)
Soa=1320° —_11.360" orfof x=240°+n360° ;ne Z

OR/OF
Lx=21200+n360° cne £

sin 36 = sin(260 + 0)
=zin 2@ cosf +cos 2F=in
= 2sinfcosfeosf+(1—2sin” H)sinf

= 2sin#(1—sin” ) +sin@—2sin" &

= 3sinf—dsin” #

-33)-4G)°

QUESTION/VRAAG 6
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flxy=cosx— i andlen  g(x) = sin(x + 307)

S p=30° and/en q=—%

OR/OF
sin (607 + p) =1 and/en u:mﬂ”+q=i

. . g=—
Lp=30 Lg= 3

¥ e (-120°:0°) OROF —120°=x=0"

The graph of g has to shift 60 to the left and then be reflected
about the x-axis /[Die grafiek van g moet 60° na links skuif en
dan om die x-as gerefleitesr word.

OR/OF
The graph of g must be reflected about the x-axis and then be
shifted 60° to the left /Die grafiek van g moet om die x-as

gergflelteer word en dan mer 60° na links geshuif word.

OR/OF
The graph of g has to shift 120° to the right /Die grafiek van g
moet 120° na regs geskuif word.

OR/OF
The graph of g has to shift 240° to the left./Die grafiek van g
maet mer 2407 na links geskuif word

QUESTION/FRAAG T
A
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CAD =180°-2¢ [ £5 sum of Afse som van A)

sin & _ sin(180° —24)
x+3 2x
sinf _ sin 26

x+3 N 2x
sim 7 _ 2sinf cosf
x+3 2x
Ty 2i
cosfl = = 311_15.!‘
Nx+3)sind

cosfd =
x+3

OR/OF
AD=x+3 [sides opp = Lsi5ye fo = Le]
AC? = AD?+CD?- 2AD.CD.cos #
(x+3) =(x+3)" +(22)* - 2(2x)(x + 3).cosd
0=4x" —4x(x+3)cos b
4x°
dx{x+3)

¥

cosfl =

x+3
OR/OF

DrawiTrek AP L CD

cos 0=
x+3
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AB =35s5in3321°
=274

OR/OF

.8 AB
sil — =

2 5
.'.Hn.ZE!=55i.1:1E
p

but/maar:

cosfl =

._.
|
[ B=]
s

El._.‘, wh | b wh | b

! ia
N =T N - R = =1

E.

November 2016

QUESTION/VRAAG 5
5.1.1 8in 196° = —gin 16°
=-r

cosle” = I'rl —sin’ 16°

= "\III] - p?
OR/OF

x2+pz =1

x= -1||'|-1 - p*

Ill_ &
. cosl6°: Al lp 1-p*

= yf1-

sin(A + B) = cos[90° - (A + B)]
= cos[(90° - A) - B]
= c0s(90° — A)cosB + sin(90°® — A)sinB
=gin AcosB + cos AsinB
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V1-cos®2A
cos(—A).cos(90°+ A)
~ +sin?2A

cosA.(—sinA)
sin 2 A
cosA.(—sinA)
_ 2sin AcosA
- cosA.(—sinA)

OR/OF
‘\.'II—COEIEA B ﬁ#"l—{EcnszA-ljz
cos(—A)cos(90° + A) cosA.—sinA

~ JI-(dcos?A—4cos?A+1)  +4cos?A —4cos? A
- cosA, — sinA - cosA.—sinA

3 1.‘."4::,051.-‘-.[1—ms?f\} B m"r4c052ﬁsin2ﬂ
B cosA. —sinA  cosA.—sinA
B 2cosA.sinA

" cosA.—sinA

= =2

o
Il

Wh|da Lh| W Lh|w

2 2.5

g
@ 5
|

or = [0°=B=<90%]

or
V5
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OR/OF
2 +y* =(/5)
44y° =5

yi=1
y=1

¥5
5

. 1
L sinB=-—oao
N

543

cos(B + 45°) = cosB.cos45° — sinB.sin45°

{alaHels

=
or V10

10

QUESTION/VRAAG 6

6.1

f(x})-3=2sin2x-3

;. maximum value=2-3=-]
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2sin2x=-—cos2x
tan2x =-——
2

ref/ =26,57°
2x=15343"+Lk180%k e Z
x=T76,72°+k90%keZ or x=-1328°+k90%kecZ

OR/OF

2zsin2x=—cos2x

tﬂﬂ?x:—l
2

ref/ =26,57°
2x =153,43°+ k.360° or 333,43°+k360%k € Z
x=76,72°+k.180°  or 166,72°+k.180° ;k € Z

x e (-103,287,-13,28%)
OR/OF

~103,28° <x<-13,28°

QUESTION/VRAAG 7

Volume of pyramid = %{area of base) x (L height)
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DB? =3? +3? [Theorem of Pyth]
=18

DB =418
1 J1g8 3

OB = EDE =—— OF—=0r %arz,lz

2 2

OR/OF

5in45°=%

OB = 3sin45°

32 3

OB = T or——or2,12

N

cos45° = OB

1 OB

V2

OF/OR

32

OB =— r—E— or212

3
30
2

BE®? = EO’ + OB? (Pyth)

AE? = AB? + EB? —2AB.EBcos#
AB? +EB? ~AE? _ AB?

2AB.EB 2AB.EB
AB

cosl=——

cosfl =
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Volume = %(m‘ca of base) = (L height)

1
15=—(9
3{ Jxx
x=35
E,J'25+E
2

L8 =7397T°

Feb/Mar 2015
QUESTION/VRAAG S

51 xr+y

=(3 sin Y + (3 cos #P
=9 sin® 1 + 9 cos®
=9(sin* f + cos® 6)
=9(1)

=9

sin(540° — x).sin{—x) — cos{1 807 — x).s1in(90° + x)
sin(1807 — x).sin(—x) — cos(180° — 1) sin(90° + x)
= (sin x){—sin x) — (—cos x)(cos x)

=—sin’ x+cos’ x

=coslx

oT = wlllx‘? - pz
I
or
_ P
N'IX: +F:

p__ p
1un'lx3+p3 1u|'11+p"

-

=1
x=-1

Sl =
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cos (180° + a)
=—Cosa

B -1
1'||'I1 + p:

1
f z
1+ p

cos 2o

') -2
=CO5 & =511 &

5 1

= -
\I|r1+_p: 'l,"ll+ p]

_1-p
1+p:

The 1dentity 1s undefined for/die identiteit is ongedefinieer
2sin* x =0

sosmxy=0: x=0°; 180°

ot/af

tanx =a0; ¥ =90°

Lox=0%; 907 180°

IHSLK = 2tan x—ﬁsiu 2x

2sin” x

s1n X .
2 - 25mxcosx
_ \cosx

- "
2sm”x
Dsin x — 2sin yeos® ¥ y
Cosy

- 2sinx(1-cos” x) .

CosXx Jsin- x
. . 1
~ 2smx(sm” x) N 1

- 3
CosX 2sm” x
_sIX

COSX
=fanx

=RHS/RK
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QUESTION/VRAAG 6

6.1

In ATAK:
AK _ nKTA
KT

A =KT sinx

=2siny

In AAET:
KF  AK
sinKAF  sinAFK
KF  AK
51(90° + x)  sin2x
_ AK smn(90° + x)
B sin 2x
2sinx.cosy

EF

251 X.CO5 X
=]

JENN TRAINING; GRADE 12 [TRIGONOMETRY]




In ABOC:
BC*=BO*+CCOF-2B0O.CO cosx
152=10°"+ 10* - 2(10)(10). cos x
200 cos x=-25

cosx=—0125

x=180°-8282%

=9718°

BAC = 48.59° (£ at centre=2x 7 at cire/ = by midpt=2 = <omt)
ABC =BAC = 48,59° (£'s opp equal sides/ <& teenoor = sye)

- ACB=82382° (sum of £s of Alsom van e van A)

OR/OF
ACB= lAlE)B Zat centre=2x “at circle)
2 = by midpt=2x <omf)
1

= E[iﬁﬂ“— 2(97.18%)]

=32 §2°

Area/Opperviakte AABC
= % (BC)(AC)sin ACB

= 2 (15)15)(sin82.829)

=11162 cm®
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QUESTION/VRAAG S

tanﬂ:—%

7

sin (—6) =—smn &
OP* = [~ 7f +3?
OP* =16

OP =4

: 3
sin (=) = —-—
=0)=-7

=cos2{

a
6
a

= 6(1- 2sin" @)

=ﬁ-12(1]
4
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4smx.cosx _ 2(2sinx.cosx)
2sin’x-1 —(1-2sin’x)

Zsin 2x

—cos2y

=-2tan2x

Asm157cos15” - _ 5 tan2015%)
2sin-15°-1

an30°

-2t
1
A5
NE

6.1 s (x +60°) +2cosx=10
sin x cos 60° + cos x 510 60° + 2cos x =10

QUESTION/VRAAG 6

Zsmx+—cosx+2cosx =0
3

: 43
:sm:r=—2cnsx——r:m:r

sinx =—4cosx—+/3cosx
. I
siny = cosx(—4—+/3)

sinx _ cosx(—4- J3)

cosX COsX
stanx= —4=+3

tan x = -4-«,-"5
tanx = —(4+ ﬁ}

ref == 80.10°
x=-80.1° or/of 99.9°
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“‘“‘HJ.-"";

~osim (x +60%) > —2cos x
x £(—80.10° : 99.90°) OR/OF —8010° < x < 99.90°

QUESTION/VRAAG T

1 PQQRsinQ

= —x(20 - 4x)(s1n 60°)

= 10x — 11:[ "3]
2

= 54/3x = /3x?
For maximum area/ Fir maksimum opp:
(Area APQRY =0
5vV3-243x=0

24/3x =543

7.1.1 | Area oflOpperviakte van APQR. =

3 1
== or 2,} orfof 2.5

oy

max

RP’ =QP” + QR — 2.QP.QR.cosQ
=107 +2.57 - 2(10)(2.5) cos 60°
= 81,25

. RP=9,01
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In AABD: AB=BD and/en ADB=90°— 8 [/soffv A=180°]
sin2f  sin(90° - £)
AD  AB
 ABsin2f
~ sin(90° - 3)
_ h x!siﬂﬂ.msﬁ'
sin 7 cos f§

=2h

Feb/Mar 2017
QUESTION/VRAAG 5

5.1

a=-=1
h=2

f3x)=—sm 3x
Perind of f(3x) = 360
=120°

x € [90°: 135°) U {180°}
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QUESTION/VRAAG 6

6.1.1 | sm (360° - 36°) =—sin36°

6.1.2 | cos72°=cos(2x36")
—1—2sin" 36°

: l—ﬂ:msJ &)
l1+tan~ @
l+tan’ #—tan” &
1+tan” @
1

g
cos” @

1

cos® @+sin- @

.
cos” &

%x:ﬁﬂ“h?r_}ﬁ[}“ %:{ =300°+k360° or

%.‘r:lii}" +k.360° %x=24i}°+ k.360°

x =120°+ k.720° J_r =600°+ k720 or
x =240° + k. 720° x=480°+£k720° kel

sin(A —B)= cos[90° — (A — B)]
= cos[(90° — A) — (-B)]

=cos(90° — A)cos(—B) + sm{90° — A)sm(-B)
=sm AcosB + cos A(—mB)
=simn AcosB — cos AsmB
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sin(x + 647) cos(x + 379%) 4+ smx +19%) cos(x + 244°)
=smix + 64%) cos(x +197) + sm(x + 19%)[—cos(x + 647)]
=sin(x + 64%) cos(x +19%) — cos(x + 64%)sm(x + 197)
=sm[x + 64° = (x +199)]

=s1n 45°

1

V2
QUESTION/VRAAG 7

sm27°% = £D

3.6
CD=8.6sm27°

CD=39%m

10
cosd0? = —

AE
10

- cos 40°
AE=1305m

AC? =CE® + AE® - 2 CE.AFE(cos AEC)

= (8,6)° +(13,05)” — 2(8.6)(13.05)(cos 70°)
=167.49
AC=1291m
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November 2018

QUESTION &

511
k=- [\Er -f (Pythagoras)
k=-2

2.1.2
(@)

|': l"l
((2)_2 2.5

LB B 5

cos(180°+8) =—cosé=—

(c)

sin( & +60°) = sin #cosB60° +cos#sinG0°

1/ 2\"\.@\‘

et ——= || =
5 2\ B2 )

2.3

25 25
~2
2

sinr:—i':i

NG

1
-~ 8=180°—sin"'—= =153 43
NG

~fan(2x153,43-40°)=18,287 =18.3(1 d.p.)
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COSX+SINX COSX-—Siny
COSX —SINX COSX+siny

(cosx +sinx)* —(cosx —sinx)’

(cosx —sinx)(cosx+sinx)

LHS =

_ €COS” X +25in xcos x +sin® x —cos® x +2sinx cosx —sin’ x
cos® X —sin® x

2(2s5inxCcosx)

oSt x—sinix
2(sin 2x)

Cos 2y
=2tan2x

=RHS

i cos® A=cos*38+cos*39+cos* 40+ +cos*51+cos* 52
A I8

=05° 38 +cos® 39+ cos® 40 +_..._. +sin* 39 +sin* 38
=7 x(cos® ez +sin’ & |+ cos® 45° (cos® 45 is in the middle |

{ B
2
1 15

=7—o0or —
2 2

QUESTION 6

6.1

period = 180 =120°

3
2

6.2
sub in the point (t,2),

o2 =—2tan§t
2

- tan Et =-1
2

%t:—45°+k_1BD° or %t =135+ k.180°

S t=-30°+k120° or t=90°+k120° for ke
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=K.

L R Sy =Y EPY N S p————

5 0 W s

6.4
x € (—60°;-30°] or x =(60%90°]

6.5

& )
¥)=-2tan| — x +60° |
g(x) 5 |

= g(x) =—2tan[%[x+ 4D°]}

~.f(x) has been shifted 40° to the left
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QUESTION 7

7.1
ABD = 30° (alt. Zs on|| lines)

- sin300= -
AB

A_n
2 AB
-~ AB=2h

7.2

BC® = J(2h)" +(3h)’ ~2(2h)(3h)cos(2x)

= J13h* —12h* cos (2x)

= \[13112 —12h*(2cos® x - 1)

=130 — 241 cos® x +12I°
= J251 —24h% cos? x
= \[hz (25-24cos” x|

= hf25-24cos?x as required

November 2020
QUESTION/VRAAG S

T A(130.9°:0.33)

150° 180 *
.

e
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Period of g=360°

Amplitude of f= =
F(180°) — g(180%)

-u"gs*jn:r+cn*s:rzl

3 1
—S5MY+—C05X =
2 2 ]

smxcos30®+cosxsm 3N = —

sin(x+30°) =

2
1
B

sin(x+30°)=— at x=0° or x=120°

~xe[0%120°] OR 0°<x<120°

QUESTION/VRAAG 6
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2
tanﬂ:—l—_ or —2%
3 3

(OP) =(-5)" + (12
OP=13

cosfd = —i
13

L2

sl 7 + 90%) =
( ) 5

sin 2x. cos(—x) + cos 2x. sin(360° - x)
sm(180° + x)
_sm2x cos X + Cos 2x( —smx)

—smx
~sm(2x = x)
—smx
~osmx
—5in X
=-1

Gsin” ¥+ Tcosx=3=0
l:i(l—c-::ns1 )+ Tcosx—=3=0
ﬁ-ﬁmsz.‘r+?msx-3=0

Gcosz x=Teoosx=3=0
(3cosx+1){2cosx—-3)=0

1 3
ms-:r:—g or cm_‘r:?[}.'fA)

S x=10947"4+ k360 ke Z or
x=25053+k360% ke Z
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J:+l =3cos A
X

(3cos A]z =[:r+ B ]J

X

- 4 1
Ocos” A=x"+—+2
=

9cos” A=242

CU‘:::A=i
9

cos2A=2cos” A-1

A3

1

9
QUESTION/VFRAAG 7
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SRR L
Qs
e

5
Q tan30°

ar ﬁ
¥3

3
=3r
Areaof flower garden =2(3)" - 2

-

=97 —m-

-
= 8o

RS =17 + l:_‘.;r')1 =2(r)(3r)cos 2x
=72 + 972 —6r2 cos 2x
=107 —6r° cos 2x
= r'j(lﬂ—ﬁcos 2x)

RS = 10— 6cos 2x

RS5=10./10 - 6cos 2(56)

=34 9966. .
=35m
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EXTRACTS FROM PREVIUOS QUESTION PAPERS

QUESTION/VRAAG S

=

v

~2

ACTIVITY 1

5.1.1 OP— ,J(_ 7)1 +(4)z v’ substitution

v’ answer

—J65 Answer only 2/2

5.1.2(a 4
® tan6=—7 v’ answer

5.1.2(b) | cos(8—180°) v’ reduction

v' answer

sin xcos x +sinx = 3cos” x + 3cos x

sin xcos x +sinx —3cos” x —3cosx =0 v RHS =0

sinx(cosx+1)—3cosx(cosx+1)=0 v’ grouping

(cosx +1)(sinx—3cosx) =0 v’ factors

cosx =—1 or sinx = 3cosx v both equations
tanx =3

x=180° + k£.360° or x=T157°+k180° ; keZ v x=180°
v x=71,57°
v +k180°% keZ

OR/OF Q)
sin xcos x +sin x = 3cos” x + 3cos x
sin xcos x +sinx —3cos” x —3cosx =0 RHS =0
sinx(cosx+1)—3cosx(cosx+1)=0 grouping
(cosx+1)(sinx—3cosx) =0 factors
cosx =—1 or sinx =3cosx both equations
tanx =3 x=180°
x=180°+k360° or x=71,57°+k360° or *=71,57" and

251,57°
x=251,57°+£k360° keZ +£k360° keZ

(7
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undefined when sin3x =0 and 1—cos3x=0 v'sin3x =0 and
3x=0° or 3x=180° and 3x=0°or 3x =360° 1-cos3x=0
x=0° or x=60° v 0° v 60°

LHS — sin 3x 8 l+cos3x

v" multiply by “1”
l-cos3x l+cos3x Pyby

_ (sin3x)(1+ cos 3x)
(1-cos3x)(1+ cos3x)

_ (sin3x)(1 + cos3x)
1-cos® 3x v 1-cos? 3x
_ (sin3x)(1+ cos3x)
- sin” 3x v square identity
_ l+cos3x
"~ sin3x
=RHS
OR/OF

LHS = sin 3x xﬁn3x _
1-cos3x sin3x v multiply by “1”

_ sin” 3x
sin3x(1-cos3x)

1—cos™ 3x

= v S
sin 3x(1 — cos 3x) square identity

_ (1—cos3x)(1+cos 3x) v factors
sin 3x(1 - cos 3x)

_ lI+cos3x
sin3x

=RHS

undefined when sin3x =0 and 1—cos3x=0 v'sin3x =0 and
3x=0° or 3x=180° and 3x=0°or 3x =360° l-cos3x=0
x=0° or x=060° v 0° v 60°
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ACTIVITY 2

QUESTION/VRAAG 6

6.1

sin10°

——— +tan(360° — 8).sin 260
cos 440°

_ cos80°
80°

— tan &(2sin & cos )
cos

sin &

=1 (2sin # cos H)

cos &
=1-2sin* @
= cos 26

v —tan@
v cos 80°
v co-ratio
v double angle

v quotient identity

v" answer

(6)

sin(60° + 2x) 4+ sin(60° — 2x) = k cos 2x

(sin 60° cos 2x + cos 60°sin 2x) + (sin 60° cos 2x — cos 60°sin 2x) = k cos 2x

2sin60°cos 2x = kcos 2x

2[%](:05 2x=kcos2x

k=3

v both expansions

correct
v special Zs

v answer

tan 60°[sin(60° + 2x) + sin(60° — 2x) |
=tan 60°[k cos 2x]
- \E {\E cos Zx)

=3(2cos’ x—1)

v special £

v double s

v’ answer 1.t.o ¢

()
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ACTIVITY 3

QUESTION/VRAAG 7

v y-values

v
Answer only 2/2 answer

1 1
R f f:yvel——:—
ange of f )e[ 2 2]

11 .
Range of 3f(x)+2: ye[E; 3§j| OR/OF %5}’53% v’ critical values

v" answer

x=90° Vv x =90°

x € (30°; 90°) U (210°; 240°] v xe(30°; 90°)
v (210°;240°]
OR/OF

30°<x <90° or 210° < x <240° 30°< x <90°
210° < x <240°

x e(—55°; 1259 critical values
answer

OR/OF

—-55°<x <1257 critical values
answer
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ACTIVITY 4

QUESTION/VRAAG 8

0.915m
A

B
FIGURE I FIGURE II (top view)

0,5 . v' trig ratio
——=sinl5°
AB

0,5
AB =— answer
sin15°

AB=193 m Answer only 2/2 (2)

BE? = AB® + AF® — Q(AB]{AE}CDSBAE correct use of cosine rule

BE’ = (1,93) +(0,915) —2(1,93)0.915)cos120°) substitution

BE=252 m answer

BF

BF = FD :%{2,52) =1,80m

Area ABFD= % (BF)(FD)snBFD

correct substitution into

1 .
=—(1.8)(1.8 75°
2 (1.8)(1.8)sm75%) the area rule

=156m" answer
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