
TrXVW in Whe LORD ZiWh all \oXr hearW    and lean noW on \oXr oZn XnderVWanding 

 

BXNLW SLRQ HLJK SFKRRO 
 
 
ACADEMIC <EAR 2019-2020  Where Whe abXndance in life floZs«...... 

 

Subject ͗  Mathematics                  Class  ͗ ϭϭ͘ϭ ͬ ϭϭ͘Ϯ ͬ ϭϭ͘ϯ ͬ ϭϭ͘ϰ 

Day ͬ date ͗ ͙͙͙͙͙,  ͙͘͘   December ϮϬϭϵ  Duration ͗ ϴϬ minutes 

Topic ͗  ϭ͘ Trigonometry     Name    ͗ ͙͙͙͙͙͙͙͙͙͙ 

  Ϯ͘ Circular Measure 

   
Instructions͗ 

ϭ͘  Use black or dark blue ink͘ Don͛t use erasable pen͘ Ϯ͘  Do not use correction tapeͬfluid͘  ϯ͘  You may use calculator͘ 
 

 
1. FLOO LQ WKe bOaQN. 

a. sinሺ400ሻ° ൌ sinሺ          ሻ° ൌ sinሺ          ሻ° , fRU െ180 ൑ 𝑥 ൑ 180     [2] 

b. cosሺ330ሻ° ൌ cosሺ          ሻ° ൌ cosሺ          ሻ° , fRU െ180 ൑ 𝑥 ൑ 180    [2] 

c. tanሺെ30ሻ° ൌ tanሺ          ሻ° ൌ tanሺ          ሻ°, fRU 0 ൑ 𝑥 ൑ 360     [2] 

d. sin ቀగ
ଷ

ቁ ൌ cosሺ          ሻ ൌ cosሺ          ሻ , fRU 0 ൑ 𝑥 ൑  [2]      ߨ2

 
 

2. GLYeQ:   𝑦 ൌ 5 െ 2 sinଶሺ2𝑥 ൅ 30ሻ° 

FLQd WKe ma[imum and the minimum value Rf WKe fXQcWLRQ.  

IQ eacK caVe, gLYe WKe smallest positive values of ࢞ (LQ degUeeV) aW ZKLcK WKe\ RccXU. 

             [6] 

 

 

 

 

 

 

 

 

 

Answer: 

𝑦௠௔௫ ൌ «««««aW 𝑥 ൌ«««««. 

𝑦௠௜௡ ൌ «««««aW 𝑥 ൌ«««««. 

         

Score : 

 

40 140

30 - 30

330 150

IT HI
To 6

=sinfE - If)

sin> (2x-130)
0

SIN (2×-130)=0 Sm (2x-130) = I 1

① 2X-130=0 ±k .
360 SM (2×+30)=-1 Sin ( 2x -130) = I

22=-30 I K -

360 2X -130=-90 't k.
360 2X -130=90016.360

2X = - 1201k. 360 2K = 60 Ik.
360

D= - 15 t k . 180
y = - GOI k

.

180 X -- 30 Ik. 180
=

② 2X -130 = 180 I K -
360 X= 120

2X = 150 I K
-

360

X = F IK .

180

2--75, 165
=

If sin
' (271-130)=0 If sin' fix-130)= 1

5 75
Y= 5 - 2. (01=5 Y= 5 - 2 (1)=3

3 300
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3. GLYeQ cos 𝐴 ൌ ଷ
ହ
 aQd sin 𝐴  LV QegaWLYe. FLQd WKe YaOXe Rf: 

a. tan 𝐴 (e[SUeVV \RXU aQVZeU LQ e[acW YaOXe)       [2] 

b. VPaOOeVW SRVLWLYe YaOXe Rf 𝐴 (LQ degUeeV, 1decLPaO SOace)     [2] 

 

 

 

 

 

 

  

 

4. FLQd aOO WKe YaOXeV Rf 𝜃.  

a. sinሺ2𝜃 ൅ 30ሻ° ൌ െ0.5  fRU  0 ൑ 𝜃 ൑ 180 aQd gLYe \RXU aQVZeUV cRUUecW WR 1 decLPaO SOace. 

             [4] 

 
 
 
 
 
 
 
 
 
 
 

b. cosሺଷ
ଶ

𝜃 െ 20ሻ° ൌ െ0.5  fRU െߨ ൑ 𝜃 ൑  .aQd gLYe \RXU aQVZeUV cRUUecW WR 2 decLPaO SOaceV ߨ
             [6] 

 
 
 
 
 
 
 
 
 
 
 
 
 

COS A -_ ¥ ,
and SMA -0 ⇒ A in 04

5

3

a .
tana -- - I

4

b
. A = tan 't E) = - 53.13 I k. 180

A = 126.9
,
306.9

i. A = 306.9
'

(04)

20--130 = sin
-' f- 0.5)

20--130=-30
°

I K -360 or 20--130 = 180 - C- 30) t k . 360

20 = - 60 I k.360
20=1801 K

. 360

D- = - 301 K . 180 D- = 90 't k .
180

= 150
: . f- = go

,
150

"

=

IT
g-

-

It - Ig=2Iz±k2lT or If-gI= - Ift K .

21T

Zf=7gI±k2IT It = - 5¥ t k .
21T

D-= 1.63 I k . 451
D- = - 1.161k. 4¥

= - 1.16
, 3.03 rad

= - 2.56
,
1.63 rad

It = - 2.56
,
-1.16

,
1.63

,
3.03
,
rad

Zf - 20=120 I K.360 or Zf- 20=-120 Ik-
360

If = 140 Ik. 360 It = - 100 I K. 360

D- = 93.31k. 240 D- = - 66.7 I K . 240
O O

= - 146.7 , 93.3 = - 66.7
'

, 173.3
°
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5. L.     SKRZ WKaW eTXaWLRQ   ସ ୡ୭ୱ ఏ
୲ୟ୬ ఏ

൅ 15 ൌ 0    caQ be ZULWWeQ LQ WKe fRUP 

4𝑠𝑖𝑛ଶ𝜃 െ 15 sin 𝜃 െ 4 ൌ 0       [3] 

 

LL. HeQce VROYe WKe eTXaWLRQ  ସ ୡ୭ୱ ఏ
୲ୟ୬ ఏ

൅ 15 ൌ 0   for 0° ൑ 𝜃 ൑ 360°  aQd gLYe \RXU aQVZeUV cRUUecW WR 1 

decLPaO SOaceV.           [3] 

 

 

 

 

 

 

 

 

 

 

 

 

6. PURYe WKe fROORZLQg LdeQWLWLeV: 

 
ଵାୡ୭ୱ
ଵିୡ୭ୱ

െ ଵିୡ୭
ଵାୡ୭ୱ

≡ ସ
ୱ୧୬ ఏ ୲ୟ୬ ఏ

       [4] 

 

 

 

 

 

 

 

 

  

(i ) 4 Cost (Il) 451nF - 1551nF - 4=0
- t 15=0

tant
(45Mt -1 1)(Sint - 4) = o

4 Cost

⇒osf=
- 15 F) Sint = - f or Sint -- 4 ( Not possible)

f. sin
- ' f - ta) a]

4 Cos't = - 1551nF (D

F =
- 14.5 I k

.
360 or D- = 180- (- 14. 5)I K. 360 fi]

4ft- sin't)= - 1551nF (if
i. f= 194.5 , 345.5

fi)
= =

O = 451nF - 1551nF - 4

(shown ! )

A St

F f

'

IET:X 't:*. .is#.xi7Io.=4- as
snnttant

(Hast)
'

- ( t - cost)
'

a fi]
- #

I - cos't
=
snnftant

It 2 cost -1 cos't - ( I - cost -1 Coit) 4
- =

- ly
sin't snnftant

4 cost 4 A]
#
I

Sn't
=
snnftant

4sina.si#f=anoIanoCshonnD
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7. IQ WKe dLagUaP, 𝐴𝑂𝐵 LV a TXaUWeU cLUcOe ZLWK ceQWUe 𝑂 aQd UadLXV 𝑟. TKe SRLQW 𝐶 OLeV RQ WKe aUc 𝐴𝐵 

aQd WKe SRLQW 𝐷 OLeV RQ 𝑂𝐵. TKe OLQe 𝐶𝐷 LV SaUaOOeO WR 𝑂 aQd aQgOe 𝐴𝑂𝐶 ൌ 𝜃 UadLaQV. 

 

 

 

 

 

 

 

(L) E[SUeVV WKe SeULPeWeU Rf WKe VKaded UegLRQ LQ WeUPV Rf 𝑟, 𝜃  aQd [4]    .ߨ 

(LL) FRU WKe caVe ZKeUe 𝑟 ൌ  5 cP aQd 𝜃 ൌ 0.6 Uad, fLQd WKe aUea Rf WKe VKaded UegLRQ.  [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

> .

H

.

i÷. ::÷:c: : "

BC -- FIL - t) r CD

lil Perimeter BCD= r- ranft roost + ( It - f) r g fi)

(Il)
.

r= 5
,
f = 0.6 rad

OCB =

×
r
'

= ¥-Oz ×
25 = 12.73 Ii]

OCD = I OD x CD = I rant .

r cost

= I . 5? sin 0.6 x cos 0.6 = 5.83 fl)

BCD= 12 .
I- 5.8=6.3 an

' fl)
=
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8. IQ WKe dLagUaP, 𝑂𝐴𝐵 LV a VecWRU Rf a cLUcOe ZLWK ceQWUe 𝑂 aQd UadLXV 8 cP. AQgOe 𝐵𝑂𝐴 LV 𝛼  UadLaQV. 

𝑂𝐴𝐶 LV a VePLcLUcOe ZLWK dLaPeWeU 𝑂𝐴. TKe aUea Rf WKe VePLcLUcOe 𝑂𝐴𝐶 LV WZLce WKe aUea Rf WKe VecWRU 

𝑂𝐴𝐵. 

 

 

 

 

 

 

FLQd: 

(L)  𝛼  LQ WeUPV Rf [3]          .ߨ 

(LL) WKe SeULPeWeU Rf WKe cRPSOeWe fLgXUe LQ WeUPV Rf [2]      .ߨ 

 

 
OAC = IF r2 = IF 16 = 8 IT fi]

OAB = £64 = 32L fi)

817=2×322

(1) 2= 8¥ = GI rad CD

(Il) AB = a r = ¥×8= IT l' ]

OCA -- 41T

Perimeter = 8th-1417=5118 an fl)
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BXNLW SLRQ HLJK SFKRRO 
 
 
ACADEMIC <EAR 2019-2020  Where Whe abXndance in life floZs«...... 

 

Subject ͗  Mathematics                  Class  ͗ ϭϭ͘ϭ ͬ ϭϭ͘Ϯ ͬ ϭϭ͘ϯ ͬ ϭϭ͘ϰ 

Day ͬ date ͗ ͙͙͙͙͙,  ͙͘͘   December ϮϬϭϵ  Duration ͗ ϴϬ minutes 

Topic ͗  ϭ͘ Trigonometry     Name    ͗ ͙͙͙͙͙͙͙͙͙͙ 

  Ϯ͘ Circular Measure 

   
Instructions͗ 

ϭ͘  Use black or dark blue ink͘ Don͛t use erasable pen͘ Ϯ͘  Do not use correction tapeͬfluid͘  ϯ͘  You may use calculator͘ 
 

 
1. FLOO LQ WKe bOaQN. 

a. sinሺ420ሻ° ൌ sinሺ          ሻ° ൌ sinሺ          ሻ° , fRU െ180 ൑ 𝑥 ൑ 180     [2] 

b. cosሺ300ሻ° ൌ cosሺ          ሻ° ൌ cosሺ          ሻ° , fRU െ180 ൑ 𝑥 ൑ 180    [2] 

c. tanሺെ60ሻ° ൌ tanሺ          ሻ° ൌ tanሺ          ሻ°, fRU 0 ൑ 𝑥 ൑ 360     [2] 

d. cos ቀగ
ଷ

ቁ ൌ sinሺ          ሻ ൌ sinሺ          ሻ , fRU 0 ൑ 𝑥 ൑  [2]      ߨ2

 
 

2. GLYeQ:   𝑦 ൌ 5 െ 2 cosଶሺ2𝑥 ൅ 30ሻ° 

FLQd WKe ma[imum and the minimum value Rf WKe fXQcWLRQ.  

IQ eacK caVe, gLYe WKe smallest positive values of ࢞ (LQ degUeeV) aW ZKLcK WKe\ RccXU. 

             [6] 

 

 

 

 

 

 

 

 

 

Answer: 

𝑦௠௔௫ ൌ «««««aW 𝑥 ൌ«««««. 

𝑦௠௜௡ ൌ «««««aW 𝑥 ൌ«««««. 

         

Score : 

 

60 120

60 - 60

120 300

It 51
6 6

cost - It )

cos
'

(2x -130 )
1

If cos
' (2×-130)=1 , y = 5 - 247=3

0

If Coi(2K -130) = O
, y = 5 - 2 (o) = 5

Cos (2×+30) = It

cos (2×+30) = 0 COS (2×+30)=1 cos (2×+30)=-1

2K -130=0 I K .360 ① 2X-130=180 Ik. 360
① 2X-130 = 90 I k -

360

2X = GOI k . 360
2X -- 1501k

.
360

2X = -301k . 360F) fi] 2=75 Ik .
180

X= 301 K
.
180

2=-151 K . 180

② 2X-130 = - got k .
360

2X = - 120 I K - 360

X = - GOI k .
180

5 30 (z)
3 75 (z]
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3. GLYeQ cos 𝐴 ൌ ସ
ହ
 aQd sin 𝐴  LV QegaWLYe. FLQd WKe YaOXe Rf: 

a. tan 𝐴 (e[SUeVV \RXU aQVZeU LQ e[acW YaOXe)       [2] 

b. VPaOOeVW SRVLWLYe YaOXe Rf 𝐴 (LQ degUeeV, 1decLPaO SOace)     [2] 

 

 

 

 

 

 

  

 

4. FLQd aOO WKe YaOXeV Rf 𝜃.  

a. sinሺ2𝜃 െ 30ሻ° ൌ െ0.5  fRU  0 ൑ 𝜃 ൑ 180 aQd gLYe \RXU aQVZeUV cRUUecW WR 1 decLPaO SOace. 

             [4] 

 
 
 
 
 
 
 
 
 
 
 

b. cosሺଷ
ଶ

𝜃 ൅ 20ሻ° ൌ െ0.5  fRU െߨ ൑ 𝜃 ൑  .aQd gLYe \RXU aQVZeUV cRUUecW WR 2 decLPaO SOaceV ߨ
             [6] 

 
 
 
 
 
 
 
 
 
 
 
 
 

3K¥ Cos As ¥ ,
MA -0=0 A is in 04

a. tan A- = - I
4

b
.

A -- tan
- ' f- E) = - 36.9 I k.IO

A = 143.73
,
323.13

:
. A = 323.13g (04)

① 20--30=-301 K -
360 f,]

A- = OIK. 360
o
! f- = O , 120,180 (2]

D- = O . 180 s

② 20--30=180- C-30) IK .
360 (i]

20=240 I k .
360

f-= 1201 K .
180

IT
g-
=

cosfzft Ig) = - 0.5

① 3zftIg= EY t k .

21T ② Ztt Ig = - If I KIIT

Zf -- 2¥ -If I K -
21T It = - II -GI IK.

21T

Zf=5gI Ik.

21T 3zf= - Ift K -

21T

D- = LEYTE K
. #IT t= - 'Ift Ik .4¥

A- 'IIT , - Ift t. - ftp.EIT

! . I = - 2¥ IT , - 'LIF , Tl
, 2¥ IT or 0=-3.03 , -1.63 , 1.16 , 2.56 rad

,
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5. L.     SKRZ WKaW eTXaWLRQ   ସ ୡ୭ୱ ఏ
୲ୟ୬ ఏ

൅ 15 ൌ 0    caQ be ZULWWeQ LQ WKe fRUP 

4𝑠𝑖𝑛ଶ𝜃 െ 15 sin 𝜃 െ 4 ൌ 0       [3] 

 

LL. HeQce VROYe WKe eTXaWLRQ  ସ ୡ୭
୲ୟ୬ ఏ

൅ 15 ൌ 0   for 0° ൑ 𝜃 ൑ 360°  aQd gLYe \RXU aQVZeUV cRUUecW WR 1 

decLPaO SOaceV.           [3] 

 

 

 

 

 

 

 

 

 

 

 

 

6. PURYe WKe fROORZLQg LdeQWLWLeV: 

 
ଵାୡ୭ୱ
ଵିୡ୭ୱ

െ ଵିୡ୭ୱ
ଵାୡ୭ୱ

≡ ସ
ୱ୧୬ ఏ ୲ୟ୬ ఏ

       [4] 
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7. IQ WKe dLagUaP, 𝐴𝑂𝐵 LV a TXaUWeU cLUcOe ZLWK ceQWUe 𝑂 aQd UadLXV 𝑟. TKe SRLQW 𝐶 OLeV RQ WKe aUc 𝐴𝐵 

aQd WKe SRLQW 𝐷 OLeV RQ 𝑂𝐵. TKe OLQe 𝐶𝐷 LV SaUaOOeO WR 𝑂 aQd aQgOe 𝐴𝑂𝐶 ൌ 𝜃 UadLaQV. 

 

 

 

 

 

 

 

(L) E[SUeVV WKe SeULPeWeU Rf WKe VKaded UegLRQ LQ WeUPV Rf 𝑟, 𝜃  aQd [4]    .ߨ 

(LL) FRU WKe caVe ZKeUe 𝑟 ൌ  5 cP aQd 𝜃 ൌ 0.6 Uad, fLQd WKe aUea Rf WKe VKaded UegLRQ.  [3] 
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8. IQ WKe dLagUaP, 𝑂𝐴𝐵 LV a VecWRU Rf a cLUcOe ZLWK ceQWUe 𝑂 aQd UadLXV 8 cP. AQgOe 𝐵𝑂𝐴 LV 𝛼  UadLaQV. 

𝑂𝐴𝐶 LV a VePLcLUcOe ZLWK dLaPeWeU 𝑂𝐴. TKe aUea Rf WKe VePLcLUcOe 𝑂𝐴𝐶 LV WZLce WKe aUea Rf WKe VecWRU 

𝑂𝐴𝐵. 

 

 

 

 

 

 

FLQd: 

(L)  𝛼  LQ WeUPV Rf [3]          .ߨ 

(LL) WKe SeULPeWeU Rf WKe cRPSOeWe fLgXUe LQ WeUPV Rf [2]      .ߨ 

 

 


