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1.   ALGEBRA 
Quadratic Equation 

 For the equation ax2 + bx + c = 0,  x = 
a

acbb

2

42 
 

 
 
Binomial Expansion 

 nba   = na  + 







1

n 1na b + 







2

n 2na 2b  +     + 







r

n rna  rb +     + nb , 

where n is a positive integer and 







r

n
=  !!

!

rnr

n


 = 

   
!

11

r

rnnn 
 

 
 

2.   Trigonometry 
 
Identities sin2 A + cos2 A = 1 

sec2 A  = 1 + tan2 A 
cosec2 A  = 1 + cot2 A 

sin ( A   B ) = sin A cos B   cos A sin B 
cos ( A   B ) = cosA cos B   sin A sin B 

tan ( A   B ) = 
BA

BA

tantan1

tantan




 

sin 2A = 2 sin A cos A 
cos 2A = cos2 A - sin2 A = 2 cos2 A – 1 = 1 – 2 sin2 A 

tan 2A = 
A

A
2tan1

tan2


 

 
 

Formulae for ABC 
A

a

sin
 = 

B

b

sin
 = 

C

c

sin
 

 
a2 = b2 + c2 – 2bc cos A 

area of ABC = 
1
2 ab sin C 
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1(i) 𝑓(𝑥) = 4|4𝑥 − 6| − 2|9 − 6𝑥| 
                 = 8|2𝑥 − 3| − 6|3 − 2𝑥| 
                = 8|2𝑥 − 3| − 6|2𝑥 − 3| 
                =2|2𝑥 − 3| 
 

 

1(ii)                   2|2𝑥 − 3| = 5 

                         2𝑥 − 3 =
ହ

ଶ
  or 2𝑥 − 3 = −

ହ

ଶ
 

                        𝑥 =
ଵଵ

ସ
                 𝑥 =

ଵ

ସ
 

 

                         = 2
ଷ

ସ
    

 

2) 2𝑥ଶ − 4𝑥 + 𝑐 = 2𝑥 + 1  
2𝑥ଶ − 6𝑥 + 𝑐 − 1 = 0 

      𝑏ଶ − 4𝑎𝑐 > 0,intersect at two points 
      36 − 8𝑐 + 8 > 0 

8𝑐 < 44 

            𝑐 < 5
ଵ

ଶ
 

 

 

3) AB = CD = 5 cm 
𝐴𝐵

𝐴𝐷
= tan

𝜋

3
 

𝐴𝐷 =
5

√3
 

 

sin ∠𝐴𝐸𝐷

𝐴𝐷
=

sin
𝜋
3

3√2
 

 

sin ∠𝐴𝐸𝐷 =

√3
2

3√2
×

5

√3
 

 

sin ∠𝐴𝐸𝐷 =
5

6√2
 

 
  

sin ∠𝐴𝐸𝐷 =
5√2

12
 

 

∠𝐴𝐸𝐷 = sinିଵ ହ√ଶ

ଵଶ
 (proven) 

 
 

 
 
 
 
 
 

4) 

7

√7 − √2
−

1

√7
=

7൫√7 + √2൯

7 − 2
−

√7

7
 

 

=
7

5
√7 +

7

5
√2 −

1

7
√7 
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 =
ସସ

ଷହ
√7 +

଻

ହ
√2 

 

𝑏 =
44

35
 , 𝑎 =  

7

5
 

 
 
 
5) 
 

2𝑥ଶ − 𝑥 − 1 = (2𝑥 + 1)(𝑥 − 1) 
 
If 2𝑥ଶ − 𝑥 − 1is a factor for 2𝑥ସ − 7𝑥ଷ + 𝑎𝑥ଶ + 13𝑥 + 𝑏, (𝑥 − 1) and  
(2𝑥 + 1) are factors too. 
 

f(1) = 2(1)ସ − 7(1)ଷ + 𝑎(1)ଶ + 13(1) + 𝑏 
                         0 = 8 + 𝑎 + 𝑏        -------  (1) 
 

f ൬−
1

2
൰ = 2(−

1

2
)ସ − 7 ൬−

1

2
൰

ଷ

+ 𝑎 ൬−
1

2
൰

ଶ

+ 13(−
1

2
) + 𝑏 

 

0 = −5
1

2
+

𝑎

4
+ 𝑏 

                             22 = 𝑎 + 4𝑏          --------- (2) 
 
Eqn (2) – eqn (1), 
 

3𝑏 = 30 
 
                                                     b= 10, 
 
sub into eqn (1), 
 

𝑎 = −8 − 𝑏 
 
         

𝑎 = −18 

 

6) 
 
 
 
 
 
 
 
                                        
 
 
 
 

(i) Shape 
x and y-intercepts 
Turning pt 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑦 = |4𝑥 + 25| 

36 

6 

𝑦 = |36 − 𝑥ଶ| 

−6.25 − 6 

y 

x 
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(ii) Shape 
x and y-intercepts 
 

(iii) 4 solutions 
 
 
7) 
 

(i) Midpoint of AB  
 
 
 
 
 

Gradient of AB = 
ହିଵ

ଵିସ
= 1

ଵ

ଷ
  

 

Gradient of the perpendicular bisector = 
ିଵ

ି
ర

య

 

                                                              = 
ଷ

ସ
 

 
Equation of perpendicular bisector,  
 
 
 
Sub                in, 
 
 
 
 
 
 
 
 
 
 
 
(ii) 
Let y = 0, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

(
1 + 4

2
,
5 + 1

2
) 

(2
1

2
, 3) 

𝑦 =
3

4
𝑥 + 𝑐 

(2
1

2
, 3) 

3 =
3

4
(2

1

2
) + 𝑐 

𝑐 = 3 −
15

8
=

9

8
 

𝑦 =
3

4
𝑥 +

9

8
 

 

0 =
3

4
𝑥 +

9

8
 

 

𝑥 = −
3

2
 

 

𝐶(−
3

2
 , 0) 

 

Area of ∆𝐴𝐵𝐶, 
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8) (i) 
 amplitude = 1,   
Period = 2𝜋 
(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii)                            2.5 = 3 − sin2𝑥 
sin2𝑥 = 0.5 
sin𝛼 = 0.5 

𝛼 =
𝜋

6
 

0 ≤ 2𝑥 ≤ 4𝜋 
                       2x is in first and second quadrant, 
 

2𝑥 =
𝜋

6
,

5

6
𝜋,

13

6
𝜋,

17

6
𝜋 

 

𝑥 =
𝜋

12
,

5

12
𝜋,

13

12
𝜋,

17

12
𝜋 

 

 
 
 

=
ଵ

ଶ
ቚ
−1.5 4

0 1
   

1 −1.5
5 0

ቚ unit2 

=
ଵ

ଶ
ቀ−1.5 + 20 − 1 +

ଵହ

ଶ
ቁ unit2 

 

= 13 unitଶ 
 
 

1

4
𝜋  

1

2
𝜋  

3

4
𝜋    𝜋   

5

4
𝜋   

6

4
𝜋  

7

4
𝜋  2𝜋 

 

4 

3 

2 
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9) Volume = uniform surface area x length 

                  =
ଵ

ଶ
× 𝑏 × ℎ × 8     -----------------  (1) 

 
The filled trough cross sectional surface is similar to the trough  
 
 
 
 
 
 
 
 
 
 
 

tan45° =
ℎ

𝑏
2

 

 
b = 2ℎ 

                                               sub into eqn (1) 
 

                                         V =
ଵ

ଶ
× 2ℎ × ℎ × 8 

= 8ℎଶ 𝑚ଷ 
 
 
 

(i) Alternative,  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                    𝐴𝑋 = 2 m 

𝐴𝐵 = 4 m 
 

                                      
௛

ଶ
=

௕

ସ
  

 
𝑏 = 2ℎ 

 
 

                                                V =
ଵ

ଶ
× 2ℎ × ℎ × 8 

= 8ℎଶ 𝑚ଷ 

 

45o   

2 m 

h m 

b m 

45o   

2 m 

h m 

b m 

A X B 

C 

tan45° =
2

𝐴𝑋
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𝑑ℎ

𝑑𝑡
=

𝑑ℎ

𝑑𝑣
×

𝑑𝑣

𝑑𝑡
 

(ii)                                          

=
1

16ℎ
× (−0.25) 

                                        

= −
1

64ℎ
− − − − − (1) 

 
                                      

𝑣 = 24  mଷ 
 

24 = 8ℎଶ 
                                     ℎ = √3 m ,    − √3  m (rej as h > 0)    
                                     sub into eqn (1) 
 
                                      

                                 
ௗ௛

ௗ௧
= −

ଵ

଺ସ√ଷ
   

                                         = −
√ଷ

ଵଽଶ
 m/s  or (−0.00902)m/s      

 
 
 
10)  
 

(a)                               2 + logଷ(1 − 𝑥)ଶ =
୪୭୥య ଶହ଺

୪୭୥య ଽ
 

logଷ 9 + logଷ(1 − 𝑥)ଶ =
logଷ 256

logଷ 9
 

 
logଷ 9(1 − 𝑥)ଶ = logଷ √256 

 
Compare value, 

9(1 − 𝑥)ଶ = √256 
 
                                        
                                      

(1 − 𝑥)ଶ =
16

9
 

                                            

1 − 𝑥 = ±
4

3
 

 

                                           𝑥 =  −
ଵ

ଷ
 , 2

ଵ

ଷ
 (rej, log value > 0) 

 
 
b)                                      4௫ + 2௫ାଷ = 33 

2ଶ௫ + 2௫ାଷ = 33 
                                         

let 2௫  be 𝑢 
                                            

𝑢ଶ + 8𝑢 − 33 = 0 
(𝑢 + 11)(𝑢 − 3) = 0 
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𝑢 = −11 (𝑟𝑒𝑗),    𝑢 = 3 
                                   

2௫ = 3 
                                                 
                                               lg2௫ = lg3  
                                               𝑥 = 1.58  

11) 
 
Using guess and check, 

f(1) = 2(1)ଷ + 9(1)ଶ + 13(1) + 6 = 30 
 

f(−1) = 2(−1)ଷ + 9(−1)ଶ + 13(−1) + 6 = 0 
 
                    (𝑥 + 1) is a factor of f(x) 
 
                                            2𝑥ଶ + 7𝑥 + 6 
                    (𝑥 + 1)√2𝑥ଷ + 9𝑥ଶ + 13𝑥 + 6 
                                 −(2𝑥ଷ + 2𝑥ଶ) 
                                              7𝑥ଶ + 13𝑥 
                                               −൫7𝑥ଶ + 7𝑥 ൯ 

                                                             6𝑥 + 6 
                                                            −(6𝑥 + 6) 
                                                                          0 
 
 

f(𝑥) = (𝑥 + 1)(2𝑥ଶ + 7𝑥 + 6) 
                                      

= (𝑥 + 1)(2𝑥 + 3)(𝑥 + 2) 
 
 

(ii) 
ହ௫మିଷ

ଶ௫యାଽ௫మାଵଷ௫ା଺
=

௔

௫ାଵ
+

௕

ଶ௫ାଷ
+

௖

௫ାଶ
 

 
5𝑥ଶ − 3 = 𝑎(2𝑥 + 3)(𝑥 + 2) + 𝑏(𝑥 + 1)(𝑥 + 2) + 𝑐(𝑥 + 1)(2𝑥 + 3) 
 
Let 𝑥 = −2, 

5(−2)ଶ − 3 = 𝑐(−1)(−1) 
17 = 𝑐(−1)(−1) 

 
                                             

𝑐 = 17 
 
 

Let 𝑥 = −
ଷ

ଶ
, 

5(−
3

2
)ଶ − 3 = 𝑏(−

1

2
)(

1

2
) 
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33

4
= −

𝑏

4
 

 
𝑏 = −33 

 
 
Let 𝑥 = −1, 

5(−1)ଶ − 3 = 𝑎(1)(−1) 
𝑎 = 2 

 
                                  
 
                                             

5𝑥ଶ − 3

2𝑥ଷ + 9𝑥ଶ + 13𝑥 + 6
=

2

𝑥 + 1
−

33

2𝑥 + 3
+

17

𝑥 + 2
 

 
 
(iii) 

න
5𝑥ଶ − 3

2𝑥ଷ + 9𝑥ଶ + 13𝑥 + 6
𝑑𝑥 

 
                   

= න(
2

𝑥 + 1
−

33

2𝑥 + 3
+

17

𝑥 + 2
)𝑑𝑥 

 

= 2 ln(𝑥 + 1) −
33

2
ln(2𝑥 + 3) + 17 ln(𝑥 + 2) + 𝑐 

 
iv) 

න
5𝑥ଶ − 3

2𝑥ଷ + 9𝑥ଶ + 13𝑥 + 6

ଵ

଴

𝑑𝑥 

                                

= ൤2 ln(𝑥 + 1) −
33

2
ln(2𝑥 + 3) + 17 ln(𝑥 + 2)൨

଴

ଵ

 

 

= 2 ln 2 −
33

2
ln 5 + 17 ln 3 − 2 ln 1 +

33

2
ln 3 − 17 ln 2 

 

= −
33

2
ln 5 + 33

1

2
ln 3 − 15 ln 2 
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12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) ℎ = 𝑎 + 𝑏 

sin 𝜃 =
𝑎

20
 

                                                                
20sin 𝜃 = 𝑎 

 
                                                             

cos 𝜃 =
𝑏

10
 

𝑏 = 10 cos 𝜃 
 
ℎ = 20sin 𝜃 + 10 cos 𝜃 (proven) 
 
 

(ii) ℎ = 20sin 𝜃 + 10 cos 𝜃 
= 𝑅cos(θ − α) 

 
 
 
 
 
 
 
                              10 
 

𝑅 = √20 + 10 = 10√5 
                               

tan𝛼 = 2 
𝛼 = 63.4349°       

 
ℎ = 10√5cos(𝜃 − 63.43°) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝜃 

20𝑚 

10𝑚 

ℎ 

𝑏 

𝑎 

α 

R 
20 
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(iii) ℎ = 10√5𝑐𝑜𝑠(𝜃 − 63.4°) 
 

21 = 10√5𝑐𝑜𝑠(𝜃 − 63.4349°) 
                                 

                                    𝑐𝑜𝑠(𝜃 − 63.4349°) =
ଶଵ

ଵ଴√ହ
 

 

                                   𝑐𝑜𝑠 ∝=
ଶଵ

ଵ଴√ହ
 

                                    ∝= 20.0909° 
 
              

(𝜃 − 63.4349°) = 20.0909°, −20.0909° 
                      𝜃 = 83.5258°, 43.344° 
                      𝜃 = 83.5°, 43.344°(1𝑑𝑝) 
 
iv) nope, since max 𝑐𝑜𝑠(𝜃 − 63.4°) = 1, the max height of the figure is 
= 10√5 m which is less than 25m.  
 
  
 
                                   

  
 
 
 
 
 
 
 
 
 
 
 
 
 

- The End - 


