
4

3 (a) Given that cos�x − 30Å� = 2 sin�x + 30Å�, show that tan x = 2 − �
3

1 − 2
�
3
. [4]
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(b) Hence solve the equation

cos�x − 30Å� = 2 sin�x + 30Å�,
for 0Å < x < 360Å. [2]
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4

2 Solve the equation 3 cos 21 = 3 cos1 + 2, for 0Å ≤ 1 ≤ 360Å. [5]
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4 By first expressing the equation ( )tan cotx x60 2°- =  as a quadratic equation in tan x, solve the equation for ° °x0 180G G . [6]
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6

5 By first expressing the equation

tan 1 tan�1 + 45Å� = 2 cot 21
as a quadratic equation in tan1, solve the equation for 0Å < 1 < 90Å. [6]
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4 (a) Show that the equation tan�1 + 60Å� = 2 cot 1 can be written in the form

tan21 + 3
�
3 tan1 − 2 = 0. [3]
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7

(b) Hence solve the equation tan�1 + 60Å� = 2 cot1, for 0Å < 1 < 180Å. [3]
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5 (a) Show that the equation

cot 21 + cot 1 = 2

can be expressed as a quadratic equation in tan1. [3]
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(b) Hence solve the equation cot 21 + cot 1 = 2, for 0 < 1 < π, giving your answers correct to 3 decimal

places. [3]
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6 (a) Show that the equation cot21 + 2 cos 21 = 4 can be written in the form

4 sin41 + 3 sin21 − 1 = 0. [3]
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9

(b) Hence solve the equation cot21 + 2 cos 21 = 4, for 0Å < 1 < 360Å. [3]
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6 (a) Prove the identity cos 41 + 4 cos 21 + 3 � 8 cos41. [4]
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9

(b) Hence solve the equation cos 41 + 4 cos 21 = 4 for 0Å ≤ 1 ≤ 180Å. [3]
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5

3 Solve the equation 2 cot 2x + 3 cot x = 5, for 0Å < x < 180Å. [6]
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9709/32/O/N/24© UCLES 2024

7 (a) Show that the equation tan tan tanx x x2 2 03 + - =  may be expressed as 
tan tanx x2 0324 - =-

  for tan x 0! . [3]
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 (b) Hence solve the equation tan tan tan2 2 4 2 03 i i i+ - =  for r0 1 1i . Give your answers in exact form. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000009 *
DO

 NO
T W

RIT
E IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

 

www.pastpaperpenguin.com

pa
st

pa
pe

rp
en

gu
in

.c
om



10

7 (a) By expressing 31 as 21 + 1, prove the identity cos 31 � 4 cos31 − 3 cos 1. [3]
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11

(b) Hence solve the equation

cos 31 + cos 1 cos 21 = cos21
for 0Å ≤ 1 ≤ 180Å. [5]
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9709/33/O/N/24© UCLES 2024

5 (a) Show that cos sin sin cos cos cos4 2 2 1
4 4 2 2 2

/i i i i i i- - + - . [3]
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 (b) Solve the equation cos sin sin cos4
4 4 2 2a a a a- =  for ° °0 180G Ga . [3]
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8 (a) By first expanding
�
cos21 + sin21�2, show that

cos41 + sin41 � 1 − 1
2
sin2 21. [3]
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(b) Hence solve the equation

cos41 + sin41 = 5
9
,

for 0Å < 1 < 180Å. [4]
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