
FUNGSI

No Jawapan Markah
1.(a)

(b) i

ii

2.
(a)

𝑔(𝑥) =  𝑞2 −  2𝑥

𝑔(𝑞) =  3

𝑞2 −  2𝑞 =  3

𝑞2 −  2𝑞 −  3 =  0

(𝑞 − 3)(𝑞 + 1) =  0

(𝑞  −  3)(𝑞 + 1) =  0

3𝑞 =  − 1  ,  

𝑓(𝑥) =  4𝑥 −  3| |

𝑓(− 1) =  4(− 1) −  3| |

=  7

x -1 0 1 2

y 7 3 1 5

𝑦

(-1,7)
(2,5)

3

𝑥
3
4

𝑓(𝑥) =  2𝑥 −  3           𝑓𝑔(𝑥) =  8 −  5𝑥

=𝑓 𝑔(𝑥)[ ] 2 𝑔(𝑥)[ ] −  3

8 − 5𝑥 =  2𝑔(𝑥) −  3

11 − 5𝑥 =  2𝑔(𝑥)

𝑔(𝑥) =  11−5𝑥
2

𝑔(𝑝) =  11−5𝑝
2

2M

1M

2M
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(b)

3(a)

(b)

𝑞 =  11−5𝑝
2

𝑝 =  11−2𝑞
5

, 5𝑓(𝑥) =  ℎ𝑥 + 2
3 𝑓−1(𝑘) =  

∴  𝑓(5) =  𝑘

ℎ(5) + 2
3  =  𝑘

5ℎ =  3𝑘 −  2

ℎ =  3𝑘 − 2
5

𝑎 =  𝑓(5)

=  2(5) − 3

=  7

𝑔−1𝑓(𝑥) =  12

𝑔−1𝑓(5) =  12

5(5) +  𝑏 =  12

𝑏 =  − 13

𝑓(𝑥) =  2𝑥 − 3

2𝑦 −  3 =  𝑥

𝑓−1 (𝑥) =  𝑥 + 3
2

𝑔−1(𝑥) =  𝑔−1𝑓𝑓−1(𝑥)

)=  𝑔−1𝑓( 𝑥 + 3
2

) - 13            = 5( 𝑥 + 3
2

=𝑔−1(𝑥) 5𝑥 − 11
2

=
5𝑦 − 11

2 𝑥

3M

3M

2M
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4.

5.
a)

(b)

5𝑦 −  11 =  2𝑥
𝑦 =  2𝑥 + 11

5

𝑔(𝑥) =  2𝑥 + 11
5

2𝑥 + 11
5 =  𝑥

𝑥 =  11
3

𝑓: 𝑥 →  𝑥 +  5
    𝑥 −  5 = 𝑦

𝑓−1 (𝑥) =  𝑥 −  5

𝑔𝑓 :  𝑥 → 𝑥2 +  10𝑥 +  23

(x) =𝑔𝑓𝑓−1 (𝑥 −  5)2 +  10(𝑥 − 5) +  23
𝑔(𝑥) =  𝑥2 − 2

𝑔(− 2𝑘) = 𝑓(𝑘) − 2
=(− 2𝑘)2 −  2 𝑘 +  5 − 2

 
4𝑘2 − 𝑘 −  5 =  0
(4𝑘 − 5) (𝑘 +  1) =  0

,  -1𝑘 =  5
4

=2
3𝑥 − 1

1
4

3𝑥 − 1 = 8

𝑥 =  3

f g(q)𝑓(𝑝 + 1) =  1
2

= ( )
2

3(𝑝+1) − 1
1
 2

2

3𝑞2+1

4M

5M

2M
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(c )

6.

(a)

(b)

( c )

7 (a)

=
2

3𝑝+ 2
1

3𝑞2+1

+ 1) =2(3𝑞2
3𝑝 +  2

3𝑝 =  6𝑞2

𝑝 =  2𝑞2

𝑓(𝑔(𝑥) =  2
3𝑔(𝑥) −1

=2

3𝑥2 + 1

2
3𝑔(𝑥) −1

3𝑔(𝑥) =  3𝑥2 +  2

𝑔(𝑥) =  3𝑥2+2
3

y

x

A(0,-4)

Ujian Garis Mengufuk memotong graf fungsi m pada dua titik. Maka
m bukan fungsi satu ke satu. Oleh itu m tidak mempunyai fungsi
songsang.

𝑥 ≥  0

𝑚(𝑥) =  𝑥2 − 4

𝑦2 =  𝑥 +  4

(x)=𝑚−1 𝑥 +  4

𝑔(𝑥) =  − 2𝑥 −  6| |

𝑔(− 2) =  − 2(− 2) −  6| |

=  - 10

2M

2M

2M

1M

2M
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(b)

( c )

8 (a )

𝑔(5) =− 2(5) −  6| |

= -4

𝑔(𝑥) =  0
- = 02𝑥 −  6| |

= 02𝑥 −  6
           𝑥 =  3

𝑔(𝑥)
-2                                          3         5

0                                                      x

-4                                      (5, -4)

(-2,10) -10

Julat  :    -10 ≤  𝑔(𝑥) ≤  0

Ujian Garis Mengufuk memotong graf fungsi pada dua titik.𝑔(𝑥)
Maka bukan fungsi satu ke satu. Oleh itu fungsi𝑔(𝑥)

tidak wujud.𝑠𝑜𝑛𝑔𝑠𝑎𝑛𝑔 𝑏𝑎𝑔𝑖 𝑔(𝑥)

𝑔(𝑥) <  2
− 2𝑥 −  6| | <  2
2𝑥 −  6| | >−  2

-2< 2𝑥 −  6 <  2

2 4< 𝑥 <  

= =𝑔(𝑥) 𝑞 +  𝑝
𝑥 𝑔2 (𝑥) 𝑞 +  𝑝

(𝑞 + 𝑝
𝑥 )

𝑦 = 𝑝
𝑥 −𝑞 𝑔2 (− 1) =  𝑞 +  𝑝

(𝑞−𝑝)

𝑔−1(𝑥) = 𝑝
𝑥 −𝑞 =  𝑞(𝑞−𝑝)+ 𝑝 

𝑞−𝑝

𝑔−1(𝑝) =   𝑔2(− 1)

5M

2M

3M
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(b)

9  (a)

(b)

( c )

𝑝
𝑝 −𝑞 =  𝑞(𝑞−𝑝)+ 𝑝 

𝑞−𝑝

𝑝 =  (𝑞2−𝑞𝑝+𝑝)(𝑝−𝑞)
(𝑞−𝑝)  

𝑝 =  (𝑞2−𝑞𝑝+𝑝)(𝑝−𝑞)
−(𝑝−𝑞)

𝑝 =  − (𝑞2 − 𝑞𝑝 + 𝑝)

2𝑝 =  − 𝑞2 +  𝑞𝑝

2𝑝 − 𝑞𝑝 =  − 𝑞2

𝑝(2 − 𝑞) =  − 𝑞2

𝑝 =  −𝑞2

−(𝑞−2)

𝑝 =  𝑞2

𝑞−2

(i) Banyak dengan satu

(ii) Ujian garis mencancang memotong fungsi pada satu titik. /
fungsi adalah hubungan satu dengan satu atau banyak dengan satu

(iii) 𝑓: 𝑥 →  𝑥2

𝑥 =  1

+ n = 1𝑓(− 2)                   𝑚
−2−1  

+
𝑚

−3 𝑛 = 1
……………(1)                                   𝑚 − 3𝑛 =  − 3

+ n = 3𝑓(4) 
𝑚

4−1  
………………(2)𝑚 +  3𝑛 =  9

(1) + (2)
2𝑚 =  6
𝑚 =  3

Gantikan m = 3  dalam (1)

( 3 )-3𝑛 =  − 3

4M

1M

2M

1M

1M

3M
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10
(a)

(b)

3n = 6
n =  2

𝑓: 𝑥 → 3
𝑥 − 1  +  2

𝑓(7) = 3
7 − 1  +  2

+ 2= 3
6

= 2 1
2

(4)𝑦 =  𝑓−1

𝑓(𝑦) =  4

+ 2 = 4
3

𝑦−1

3
𝑦−1 =  2

3 =  2(𝑦 − 1)

 5 = 2𝑦

𝑓_1(4) =  5
2

𝑓(𝑥) =  3𝑥 +  1
𝑓(𝑝) =  3𝑝 +  1

3(𝑝) +  1 =  31 𝑓(7) =  3(7) +  1
3𝑝 =  30                                                        21 + 1 =  𝑞

𝑝 =  10 𝑞 =  22

Domain = 1 ,  4 ,  7 ,  10{ }
Kodomain =  4 ,  13 ,  22 ,  31{ }
Julat =  4 ,  13 ,  22 ,  31{ }

2M

2M

3M

3M
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Jawapan untuk latihan fungsi
1 A).

f(x) = x2 + 1

y = x2 + 1
x =± y − 1

�−1(�) = � − 1
B) .

f(x) �−1(�)
domain x ≥ 0 x ≥ 1
julat f(x) ≥ 1 �−1(�) ≥ 0

∴ domain, x ≥ 1
julat, f−1(x) ≥ 0

2 A) . f(x) ≥ 0
B) . f 1

x+2
= 4

9

1
� + 2

2

=
4
9

x + 2 =±
3
2

x =
1
2

@ −
3
2

C) . y = 1
x+2

�−1(�) =
1 − 2�

�
3 A) . f(x) = 1

1−x
+ 4

f(2) = 3
f(101) = 3.99

f(1001) = 3.999
B) . 3 ≤ f(x) ≤ 4
C) y = 1

1−x
+ 4

�−1(�) =
� − 5
� − 4

4 A) . f(x) = 2x−3
x−2

�−1(�) =
2� − 3
� − 2

B) .f(f−1(x)) = x
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C) f(f(k + 2)) = k + 2
5 A) . y = 2

B)

∴ 2 < f(x) < 3
C) . y = 1

x
+ 2

�−1(�) =
1

� − 2

D) .

∴ domain, 2 < x < 3
julat, f−1(x) > 1

f(x) �−1(�)
domain x > 1 2 < x < 3
julat 2 < f(x) < 3 f−1(x) > 1

6 A) . f(x) >− 4
B) y = e2x − 4

y + 4 = e2x

2x = ln (y + 4)

�−1(�) =
1
2

ln � + 4

C) . g(f(x)) = 1
g e2x − 4 = 1
1 = e2x − 15

16 = e2x

2x = ln 16
x = 2 ln 2

7 A) . f(x) ≥ 2
B) f(x) = 17

(� − 3)2 + 1 = 17
x = 7@ − 1

∴ x = 7

C) . y = x − 3 2 + 1
y − 1 = x − 3 2

�−1(�) = 3 + � − 1

8 f(x) + 2f(2 − x) = x2

Jika
x = 2 − y
y = 2 − x
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f(2 − y) + 2f(y) = (2 − y)2

Tuliskan keduanya, dalam sebutan u

f(u) + 2f(2 − u) = u2

f(2 − u) + 2f(u) = (2 − u)2

Menjadikannya
f(2 − u) = (2 − u)2 − 2f(u)

Dengan penggantian,

f(u) + 2 (2 − u)2 − 2f(u) = u2

f(u) + 2(2 − u)2 − 4f(u) = u2

�2 − 8� + 8 = 3�(�)

f(u) =
1
3

u2 −
8
3

u +
8
3

∴ f(x) =
1
3

x2 −
8
3

x +
8
3
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FUNGSI KUADRATIK

No Jawapan Markah
1(a)

(b)

(c) i

ii

iii

𝑏2 − 4𝑎𝑐     <  0
-(8)2 4𝑝(2) <  0

64 − 8𝑝       <  0
                 8𝑝 >  64
                    𝑝 > 8

2 = 49(𝑥 +  𝑤)
2 = 49((− 5) +  𝑤)

2 = 49(𝑤 − 5)
9𝑤2 − 10𝑤 + 25 =  4

0𝑤2 − 10𝑤 − 24 =  
(𝑤 + 2)(𝑤 − 12) =  0

= 0     atau = 0𝑤 + 2 𝑤 − 12
= -2 = 12𝑤 𝑤

mempunyai nilai maksimum . Maka nilai𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞 𝑚
mestilah negatif.

The function has a maximum value. Hence,𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞
the values of must be negative.𝑚
∴𝑚 <  0

Paksi simetri bagi graf ialah x = n.𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞
The axis of symmetry of the graph ialah x =𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞
n.
∴ 𝑛 =  0

Fungsi mempunyai nilai maksimum q.𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞
The function has a maximum value of q𝑓(𝑥) =  𝑚(𝑥 −  𝑛)2 +  𝑞
∴ 𝑞 =  7

2M

2M

3M

2(a) 𝑓(𝑥) =  3 +  8𝑥 −  2𝑥2

          =  −  2𝑥2 + 8𝑥 +  3
 =  − 2 𝑥2 − 4𝑥 − 3

2
⎡
⎣

⎤
⎦

= -2 𝑥2 − 4𝑥 +  −4
2( )2

−  −4
2( )2

− 3
2

⎡⎢⎣
⎤⎥⎦

= -2 𝑥2 − 4𝑥 +  − 2( )2 −  − 2( )2 − 3
2

⎡
⎣

⎤
⎦

= -2  𝑥 − 2( )2 −  − 2( )2 − 3
2

⎡
⎣

⎤
⎦

= -2  𝑥 − 2( )2 − 11
2

⎡
⎣

⎤
⎦

= + 11− 2 𝑥 − 2( )2
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(b)

a = -2 0    maka   maksimum<
Titik maksimum ( 2,11)
Maximum point (2, 11)

= + 11𝑓(𝑥) − 2 𝑥 − 2( )2

Apabila x = 5

= + 11− 2 5 − 2( )2

=-2(9) + 11
= -7

Paksi simetri ialah
𝑥 =  2

4M

4M

3(a)

(b)

3𝑥2 +  2𝑥 −  7 =  0
α +  β =  −  2

3  αβ =  − 7
3

HTP HDP
) + ) ) )(α +  1 (β +  1 (α +  1 (β +  1

β +  α  +  2 αβ +  (α + β) +  1
+ 2 + + 1− 2

3 − 7
3 − 2

3

- 2
4
3

𝑥2 −  𝐻𝑇𝑃 +  𝐻𝐷𝑃 =  0
+  (-2)  = 0𝑥2 −  4

3 𝑥

                                             3𝑥2 −  4𝑥 − 6 =  0

HTP HDP
α
β + β

α  = α2+β2

αβ                                               α
β

β
α( ) =  1

= 2 - 2(α + β) − 7
3( )

= 2− 2
3( ) − 2 − 7

3( )
− 7

3( )

= − 46
21

3M
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0𝑥2 − (𝐻𝑇𝑃)𝑥 + (𝐻𝐷𝑃) =
𝑥2 +  46𝑥 +  21 =  0

3M

4.
a)

(b)

𝑚(𝑥) =  𝑥2 +  2𝑝𝑥 + 2𝑝(2𝑝 − 1)

= 𝑥2 +  2𝑝𝑥 +  2𝑝
2( )2

− 2𝑝
2( )2

+ 2𝑝(2𝑝 − 1)

          = 𝑥 +  𝑝( )2 − 𝑝2 + 4𝑝2 − 2𝑝

          = 𝑥 +  𝑝( )2 + 3𝑝2 − 2𝑝

=ℎ2 + 2𝑝2 −  1 3𝑝2 − 2𝑝
=ℎ2 3𝑝2 − 2𝑝 −  2𝑝2 +  1
=ℎ2 𝑝2 − 2𝑝 +  1
=(𝑝 − 1)(𝑝 − 1)

= 2ℎ2 (𝑝 − 1)
∴ ℎ =  𝑝 − 1 

−  𝑝 =  ℎ2 − 1
−4

4𝑝 =  ℎ2 − 1
2 - 14𝑝 =  (𝑝 − 1)

=  𝑝2 − 2𝑝 + 1 − 1
6𝑝 = 𝑝2

𝑝2 −  6𝑝 =  0
𝑝(𝑝 − 6) =  0

∴ 𝑝 =  6       (𝑝 ≠ 0)

ℎ =  6 −  (1)

ℎ =  5

4M

4M

5
(a) 𝑚(𝑥) =  8 𝑥2 − 𝑘𝑥 −  (5 − 𝑘)

=   8 𝑥2 − 𝑘
8 𝑥 − (5−𝑘)

8
⎡
⎣

⎤
⎦

= 8 𝑥2 − 𝑘
8 𝑥 + ( −𝑘

(2)(8) )
2

− ( −𝑘
(2)(8) )

2
− (5−𝑘)

8
⎡⎢⎣

⎤⎥⎦

= 8 (𝑥 −  𝑘
16 )

2
− ( −𝑘

16 )
2

− (5−𝑘)
8

⎡⎢⎣
⎤⎥⎦
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(b)

(c )

= )28(𝑥 − 𝑘
16 −  𝑘2

32 + 𝑘 − 5

=−  𝑘2

32 + 𝑘 − 5 −  25
8

𝑘2 − 32𝑘 + 60 =  0
(𝑘 − 2)(𝑘 − 30) =  0
𝑘 =  2    𝑎𝑡𝑎𝑢 𝑘 =  30
∴ 𝑘 =  2  ,   𝑘 >  5

𝑚(𝑥) =  8 𝑥2 − 2𝑥 −  (5 − 2)
            =  8 𝑥2 − 2𝑥 −  3
𝑛(𝑥) =  7𝑥2 + 𝑝 − 1

𝑚(𝑥) =  𝑛(𝑥)

8 𝑥2 − 2𝑥 −  3  =  7𝑥2 + 𝑝 − 1
𝑥2 − 2𝑥 − 𝑝 − 2 =  0

𝑏2 − 4𝑎𝑐 >  𝑜
2 - 4(1)((− 2) − 𝑝 − 2) >  0

4 + 4𝑝 + 8 >  0
4𝑝 >  − 12

𝑝 >  − 3

3M

2M

3M

6 (a) 𝑔(𝑥) =  − (𝑥 + 𝑞)2 +  16

(𝑥 =−  𝑏
2𝑎 𝑥 +  𝑞 ) =  0

=  − (−6)
2(1) 𝑥 =  − 𝑞

𝑥 =  3 3 =  − 𝑞

∴ 𝑞 =  − 3

g(x) = -(x + q)2 + 16𝑓(𝑥) = 𝑥2 − 6𝑥 +  𝑝

=

− 𝑥2 − 2𝑞𝑥 − 𝑞2 + 16

𝑝 = 𝑞2 −  16 
=  (− 3)2 − 16

𝑝 =  9 − 16

3M
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(b)

(c )

𝑝 =  − 7

6x  +  ( ) 2 - ( )2 -7𝑓(𝑥) = 𝑥2 − −6
 2

−6
 2

2 - 9 + -7= (𝑥 −  3)

= 2 - 16(𝑥 −  3)

Nilai minimum  -16

Ya ,    Pantulan titik ( pada paksi - ialah (𝑥 ,  𝑦 ) 𝑥 𝑥,  − 𝑦)
Titik  max  bagi g(x) adalah  ( 3 , 16) manakala
titik min  bagi  f(x) adalah ( 3 , -16 )

3M

2M

7  .(a)

(b)

6 − 7𝑥 − 3𝑥2

− 3𝑥2 − 7𝑥 + 6 <  0
(− 3𝑥 + 2)(𝑥 + 3) <  0

-ve           +ve             -ve
X

-3
2
3

𝑥 <  − 3        ,        𝑥 >  2
3

𝑦 =  1
2 (𝑥 + 5)2 + (𝑥 − 7)2[ ]

=
1
2 𝑥2 + 10𝑥 +  25 +  𝑥2 − 14𝑥 +  49[ ]

=
1
2 2𝑥2 − 4𝑥 +  74[ ]

= 𝑥2 − 2𝑥 +  37

= 2 2 + 37𝑥2 −  2𝑥 +  ( −2
2 ) − ( −2

2 )

= 2 + 36(𝑥 −  1)

Minimum point  ( 1 , 36 )

3M

3M

8.
(a) 3ℎ𝑥2 − 7𝑘𝑥 + 3ℎ = 0

𝑎 =  3ℎ            𝑏 =  − 7𝑘           𝑐 =  3ℎ
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(b)

(i )

(ii)

2 -(− 7𝑘) 4(3ℎ)(3ℎ) = 0

=049𝑘2 − 36ℎ2

      49𝑘2 = 36ℎ2

49
36  = ℎ2

𝑘2

7
6  = ℎ

𝑘

ℎ :  𝑘     =   7 :  6

3(7)𝑥2 − 7(6)𝑥 + 3(7) = 0

021𝑥2 − 42𝑥 + 21 =

0𝑥2 − 2𝑥 + 1 =
(𝑥 − 1)(𝑥 − 1) =  0
𝑥 =  1

ℎ(𝑡) =  − 4𝑡2 +  32𝑡 

=   − 4 𝑡2 − 8𝑡[ ]

       =  − 4 𝑡2 − 8𝑡 +  ( −8
2 )

2
 − ( −8

2 )
2
 ⎡⎢⎣
⎤⎥⎦

           =  − 4 ( 𝑡 − 4)2 − 16[ ]
64=  − 4( 𝑡 − 4)2   +   

𝑡 − 4 = 0
𝑡 =  4

Ketinggian maksimum ialah 64

4M

4M
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Answer for quadratic exercises

1 A) . 27 < perimeter < 52

27 < 2 (3x + 2) + (2x + 4) < 52
1.5 < x < 4

B) . area < 98

(2x + 4)(3x + 2) − 4x < 98
(x − 3)(x + 5) < 98

−5 < x < 3

∴ x > 0,
1.5 < x < 3

2 x(x − 6) > 40
(x + 4)(x − 10) > 0

x <− 4 or x > 10
∴ x > 10

3 a) . 8 + 3x > 4(x − 3) + 2
x < 18

b) . (x − 10)(x − 4) > 5(x − 1) − 3
(x − 16)(x − 3) ≥ 0

x ≤ 3 or x ≥ 16
C) .

x ≤ 3 or 16 ≤ x < 18

∴ x ≤ 3 ∪ 16 ≤ x < 18

4 A). BC=5x
Perimeter =3x+7x+1+5x+3x+1
=18x+2
B) . (3�+1)+(7�+1)

2
× 3�

15x2 + 3x
C) perimeter < 92

18x + 2 < 92
x < 5

area > 66
15x2 + 3x > 66

(5x + 11)(x − 2) > 0

x <−
11
5 or x > 2
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∴ 2 < x < 5
5 1200

x
− 10 (x − 10) × 5 > 2850

�2 − 73� + 1200 < 0
(x − 48)(x − 25) < 0

∴ 25 < x < 48

6 (x − 1)y2 − 2xy + x = 0

�2 −
2�

� − 1
� +

�
� − 1

= 0

� −
�

� − 1

2
=

�2 − �(� − 1)
(� − 1)2

y −
x

x − 1
=

± x
x − 1

y =
x ± x
x − 1

y =
x 2 ± x

x 2 − 1

y =
x x ± 1

( x + 1)( x − 1)

y =
x

x + 1
or y =

x
x − 1

Untuk menentusahkan, pilih satu nilai yang sesuai,
Cth, x = 1, − 2y + 1 = 0

y =
1
2

∴ y =
x

x + 1
7 ax2 + bx + c = 0, punca berbeza sebanyak 1

Katakan punca − puncanya ialah x2 dan x1, x2 > x1

−� ± �2 − 4��
20

−
−� ± �2 − 4��

2�
= 1

2 �2 − 4��
2�

= 1

�2 − 4�� = �

�2 − 4�� = �2

8 (k + 1)x2 − (k2 + k + 1)x + k = 0

�2 −
�2 + � + 1

� + 1
� +

�
� + 1

= 0
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�2 −
�(� + 1) + 1

� + 1
� +

�
� + 1

= 0

�2 − � +
1

� + 1
� + � ×

1
� + 1

= 0

∴ x = k @ x =
1

k + 1

9 b = a2 − 6a + c . . . . . . . . (I)
a = b2 − 6b + c. . . . . . . . . (II)

27 = a2 + 6a + c. . . . . . . . . . . (III)

b − a = a2 − b2 − 6a + 6b
b − a = (a − b)(a + b) − 6(a − b)

(a − b)(a + b) − 6(a − b) + (a − b) = 0
a + b = 5

Jika a=b,
b + b = 5

b =
5
2 , a =

5
2

c =
45
4

∴ y = x2 − 6x +
45
4

Jika a ≠ b,
a + b = 5

b = a2 − 6a + c
5 − a = a2 − 6a + c
a2 − 5a − 5 + c = 0

a2 + 6a − 27 + c = 0

11a − 22 = 0
a = 2, b = 3, c = 11

∴ y = x2 − 6x + 11

10 S=18,
x + y + 14 = 36

y = 22 − x

Luas = 18(18 − 14)(18 − x)(18 − y)

Luas = 18(18 − 14)(18 − x)(18 − (22 − x))
A = −72(x2 − 22x + 72)
A2 =− 72(x2 − 22x + 72)

Penyempurnaan kuasa dua,
A2 =− 72 (x − 11)2 − 121 + 72

A2 =− 72 (x − 11)2 − 49
∴ maks bagi A2 = 72 × 49

∴ maks bagi A = 72 × 49
= 42 2, terjadi bila x = 11
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11 ( 3 − 1)x2 − 2 3x = 3 + 3 3

�2 −
2 3
3 − 1

� =
3 + 3 3

3 − 1

�2 −
2 3( 3 + 1)

( 3 − 1)( 3 + 1)
� =

(3 + 3 3)( 3 + 1)
( 3 − 1)( 3 + 1)

�2 − (3 + 3)� − (6 + 3 3) = 0

x =
(3 + 3) ± (3 + 3)2 + 4(6 + 3 3)

2

x = 3 + 2 3, @x =− 3
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PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

1. x + y + 2z = 25 

2x + y + z = 20 

x + 2y + z = 19 

 

y – z = - 6        atau      x – y = 1 

 

*hapuskan z atau *hapuskan x 

 

x = 4    atau    y = 3    atau     z = 9  (*salah satu betul) 

 

x = 4     dan    y = 3    dan     z = 9 (*ketiga-tiga nilai betul) 

 

 

 

1 

 

 

1 

 

 

1 

 

1 

 

 

1 

5 

2. x + y + z = 63 

y + 3 = 5z 

x = y + 3 

 

y = 5z – 3    

 

*hapuskan y atau *hapuskan x 

 

x = 30    atau    y = 27    atau     z = 6  (*salah satu betul) 

 

x = 30     dan    y = 27    dan     z = 6 (*ketiga-tiga nilai 

betul) 

 

 

1 

 

 

1 

 

 

1 

 

1 

 

1 

 

 

 

5 

3. 4h + 4x + 12x = 40          atau      6x
2 
+ 2hx + 6hx = 56 

            h + 4x = 10                               3x
2
 + 4hx = 28     

 

h = 10 – 4x                      atau       
4

10 h
x


  

 

3x
2
 + 4x(10 – 4x) = 28    atau 

28
4

10
4

4

10
3

2








 








  h
h

h
 

 

(x – 2)(13x – 14) = 0        atau     (h – 2)(13h – 74) = 0 

 

x = 2,   x = 
13

14
                    atau     h = 2,  h = 

13

74
 

h = 2,  h = 
13

74
                                x = 2,   x = 

13

14
                     

 

Isipadu = 24)2(322   

1 

 

 

 

1 

 

 

 

1 

 

 

 

1 

 

1 

 

 

1 

 

 

1 

7 

131



PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

4. 
2

2

1
 xy  

yx 222   

yx 24                        atau           
2

4 x
y


  

  yy 2224
2

       atau           






 


2

4
222 x

x  

0792 2  yy          atau           062  xx
    0172  yy       atau              023  xx

 
1,

2

7
 yy                   atau           2,3  xx  

2,1  xy        
 
Amirul = RM 2 juta dan Yaziz  = Rm 1 juta 

 

1 

 

1 

 

1 

 

1 

 

 

1 

 

 

 

 

1 

 

1 

 

 

 

 

 

 

7 

5. 

 1...1326

52824





pq

pq

 

 2...2144

1262424

2

2





qpq

qpq

 

 

2

613 q
p


       atau           

6

213 p
q


  

214
2

613
4 2 







 
qq

q
      atau           

21
6

213
4

6

213
4

2








 








  pp
p  

 

   07423  qq       atau           0542  pp  
 

2,
2

3
 pq       atau           

4

5
,

4

7
 pq

 
 

 

 

 

 

 

1 

 

1 

 

 

 

1 

 

 

 

 

1 

 

 

2 

 

 

 

 

 

 

 

6 
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BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

6. 3x + 2y + 3z = 13.80 

2x + 4y + z = 12.00 

x = 2z 

 

3(2z) + 2y + 3z = 13.80  *Gunakan kaedah penghapusan / 

2(2z) + 4y + z = 12.00       penggantian 

 

2y + 9z = 13.80 

4y + 5z = 12.00 

 

4y + 18z = 27.60 

4y + 5z = 12.00 

 

z = 1.2    y = 1.5       x = 2.4 

Buku = RM 2.40         Pen = RM 1.50         Air = RM 1.20 

 

 

 

 

 

 

2 

 

 

1 

 

 

 

 

 

 

 

 

 

3 

6 

7. x+ y + z = 150 

5x + 10y + 7.50z = 950 

x = 2y + 2z 

 

(2y + 2z) + y + z = 150 

5(2y + 2z) +10y +7.50z = 950 

*Gunakan kaedah penggantian / penghapusan 

 

z = 20       y = 30       x = 100 

 

Murid = 100 orang     

Dewasa = 30 orang     

Warga emas = 20 orang 

 

 

 

 

 

2 

 

 

 

1 

 

 

3 6 

8. 2x + 2(y + 3) + 15 + 15 = 68 

y = 16 – x                       atau           x = 16 – y  

(x + 2)
2
 + (y + 3)

2
 = 15

2 

(x – 10)(x – 7) = 0         atau     (y – 9)(y – 6) = 0 

x = 10,   x = 7 

y = 6,     y = 9 

 

1 

1 

1 

1 

1 

1 

 

 

 

6 
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PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

9. 10x + 20y + 40z = 550…(1) x 2 

20x + 15y + 45z = 665…(2) 

5x + 35y + 30z = 560…(3)    x 2 

 

     10x + 70y + 60z = 1120 

-   10x + 20y +40z = 550 

* menggunakan kaedah penggantian / penghapusan 

 

(3) – (1) :  5y + 2z = 57 

(1) – (2) :  5y +7z = 87 

 

z = 6         y = 9         x = 13 

 

Kilang A = 13 hari 

Kilang B = 9 hari 

Kilang C = 6 hari 

 

 

 

 

 

2 

 

 

 

1 

 

 

 

 

3 

6 

10. 180220  yx
 

700122 2  xxy
 

3506 2  xxy
 

xy 1090 
 

  35061090 2  xxx
 

0175452 2  xx
    03525  xx

 

2

35
,5  xx

 
85,40  yy

 
Panjang dan lebar kedai ialah 40 m dan 5 m masing-

masing 

 

1 

 

 

 

1 

1 

 

 

1 

 

1 

 

 

1 

6 
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Jawapan/ Answer: 

 

S.K: 4.1 Hukum Indeks 

1. 23𝑥−5 = 2−2(𝑥+1) 

23𝑥−5 = 2−2𝑥−2 

3𝑥 − 5 = −2𝑥 − 2 

3𝑥 + 2𝑥 = 5 − 2 

5𝑥 = 3 

𝑥 =
3

5
 

 

2. 4𝑥(43) − 4𝑥(42) = 3 

64(4𝑥) − 16(4𝑥) = 3 

48(4𝑥) = 3 

4𝑥 =
3

48
 

4𝑥 =
1

16
 

4𝑥 =
1

42
 

4𝑥 = 4−2 

𝑥 = −2 

 

S.K: 4.2 Hukum Surd 

1. a) (2𝑥)2 + (√2𝑥)
2

= (6√2)
2
 

(2𝑥)2 + 2𝑥 = 72 

Let 𝑎 = 2𝑥 

𝑎2 + 𝑎 − 72 = 0 

(𝑎 + 9)(𝑎 − 8) = 0 

𝑎 = −9, 𝑎 = 8 

2𝑥 = 8 

2𝑥 = 23 

𝑥 = 3 
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b) 
1

2
(2 + √3)ℎ = 2(√3 − 6) 

ℎ =
4(√3 − 6)

2 + √3
×

2 − √3

2 − √3
 

ℎ =
4(2√3 − 3 − 12 + 6√3)

22 − (√3)
2  

ℎ =
4(8√3 − 15)

4 − 3
 

ℎ = 32√3 − 60 

ℎ = −60 + 32√3 

2. a) (√3𝑥)
2

+ (3𝑥)2 = (2√3)
2
 

3𝑥 + (3𝑥)2 = 12 

Let 𝑎 = 3𝑥 

𝑎2 + 𝑎 − 12 = 0 

(𝑎 + 4)(𝑎 − 3) = 0 

𝑎 = −4, 𝑎 = 3 

3𝑥 = 3 

𝑥 = 1 

 

b) 
1

2
(2 + √5)ℎ = 5(√5 + 3) 

ℎ =
10(√5 + 3)

2 + √5
×

2 − √5

2 − √5
 

ℎ =
10(2√5 − 5 + 6 − 3√5)

22 − (√5)
2  

ℎ =
10(1 − √5)

4 − 5
 

ℎ = −10(1 − √5) 

ℎ = −10 + 10√5 
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SK: 4.3 Hukum Logaritma 

1.(a) log𝑎 𝑥 = 𝑝, log𝑎 𝑦 = 𝑞 

(b) 𝑥𝑦 = 𝑎𝑝 × 𝑎𝑞  

𝑥𝑦 = 𝑎𝑝+𝑞 

log𝑎 𝑥𝑦 = 𝑝 + 𝑞 

log𝑎 𝑥𝑦 = log𝑎 𝑥 + log𝑎 𝑦 

 

2.(a) log𝑎 𝑥 = 𝑝, log𝑎 𝑦 = 𝑞 

(b)
𝑥

𝑦
=

𝑎𝑝

𝑎𝑞 

𝑥

𝑦
= 𝑎𝑝−𝑞 

log𝑎

𝑥

𝑦
= 𝑝 − 𝑞 

log𝑎

𝑥

𝑦
= log𝑎 𝑥 − log𝑎 𝑦 

3. (a) log𝑎 𝑥 = 𝑝 

(b) 𝑥𝑛 = 𝑎𝑝𝑛 

log𝑎 𝑥𝑛 = 𝑝𝑛 

log𝑎 𝑥𝑛 = 𝑛 log𝑎 𝑥 

 

4. log2 𝑦 = 2 + log2(𝑥 − 2) 

log2 𝑦 − log2(𝑥 − 2) = 2 

log2

𝑦

(𝑥 − 2)
= 2 

22 =
𝑦

(𝑥 − 2)
 

𝑦 = 4(𝑥 − 2) 
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5. log2 𝑦 − log4 9 = 1 

log2 𝑦 −
log2 9

log2 4
= 1 

log2 𝑦 −
log2 9

log2 22
= 1 

log2 𝑦 −
log2 9

2log2 2
= 1 

log2 𝑦 −
log2 32

2
= 1 

log2 𝑦 −
2log2 3

2
= 1 

log2 𝑦 − log2 3 = 1 

log2

𝑦

3
= 1 

21 =
𝑦

3
 

𝑦 = 6 

S.K: 6.2 Hukum Linear dan Hubungan Tak Linear 

1. 𝑚 =
12−2

1−6
= −2 

12 = −2(1) + 𝑐 

𝑐 = 14 

log10 𝑦 = −2 log10 𝑥 + 14 

log10 𝑦 + 2 log10 𝑥 = 14 

log10 𝑦 + log10 𝑥2 = 14 

log10 𝑥2 𝑦 = 14 

𝑥2 𝑦 = 1014 

𝑦 =
1014

𝑥2
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2. 𝑚 =
3−1

1−3
= −1 

3 = −1(1) + 𝑐 

𝑐 = 4 

log10 𝑦 = − log10 𝑥 + 4 

log10 𝑦 + log10 𝑥 = 4 

log10 𝑦 + log10 𝑥 = 4 

log10 𝑥 𝑦 = 4 

𝑥 𝑦 = 104 

𝑦 =
104

𝑥
 

3. log10 𝑦 = log10 𝑘(2.8)−
𝑚

𝑥  

log10 𝑦 = log10 𝑘 + log10(2.8)−
𝑚
𝑥  

log10 𝑦 = log10 𝑘−
𝑚

𝑥
log10(2.8) 

log10 𝑦 = [−𝑚log10(2.8)]
1

𝑥
+ log10 𝑘 
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JAWAPAN

1.
(a)

(b)

2.
(a)

(b)

(c)
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3.
(a)

(b)

(c)

4.
(a)

(i) T6 = 500 + 5(50) = 70 buku

(ii)

(b)
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5.
(a)

(b)

(c)

6.
(a)

143



(b)

7.
(a)

(b)

8.
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(a)

(b)

(c)

9.
(a)
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(b) (i)

(ii)

10.

11.

146



12.
(a)

(b)

13.
(a)

(b)

147



(c)

14.
(a)

(b)

(c)

15.
(a)

148



(b)

16.
(a)

(b)

(c)

17.
(a)

(b)

149



18.

19.
(a)

(b)

(c)

20.
(a)

(i)

150



(ii)

(b) (i)

(ii)

21.
(a)
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(b)

(c)

22.
(a)

(i)

(ii)

(b)

(c)

152



23.
(a)

(i)

(ii)

(b)

(c)
(i)
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(ii)

24.
(a)

(b)

25.
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GEOMETRI KOORDINAT

JAWAPAN

SOALAN SKEMA MARKAH
1. Diberi H adalah titik dalam garis EF yang paling

hampir dengan G. Maka EF dan GH adalah serenjang.

𝑚
𝐸𝐹

= 6−3
8−(−1) = 1

3

𝐸𝐹: 3( ) = 1
3 − 1( ) + 𝑐    →   𝑐 = 10

3

𝐸𝐹:   𝑦 = 1
3 𝑥 + 10

3

𝑚
𝐺𝐻

× 1
3( ) =− 1 ,     → 𝑚

𝐺𝐻
=− 3

𝐺𝐻:  − 2( ) =− 3 4( ) + 𝑐.    →   𝑐 = 10
𝐺𝐻:   𝑦 =− 3𝑥 + 10

Cari koordinat H (x,y), persamaan serentak

           𝑦 =− 3𝑥 + 10
  −( )  𝑦 =   1

3 𝑥 + 10
3

           0 =− 10
3 𝑥 + 20

3
          𝑥 = 2          𝑦 = 4    →𝐻(2, 4)

Jarak GH :

(2 − 4)2 + (4 − − 2( ))2 = 6. 325 𝑚𝑒𝑡𝑒𝑟.

SOALAN SKEMA MARKAH
2. a) Kecerunan PQ = − 3𝑚 = −4−1

−1−1

 − 3𝑚 =− 3
2

𝑚 = 1
2

b) Biarkan koordiant R sebagai (𝑥, 𝑦)
Kecerunan PR = 3𝑚 = 𝑦−1

𝑥−1

                               3𝑚 = 𝑦−1
𝑥−1

Gantikan ke dalam persamaan𝑚 = 1
2
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GEOMETRI KOORDINAT

                                  3
2 = 𝑦−1

𝑥−1

                    3 𝑥 − 1( ) = 2 𝑦 − 1( )
                        3𝑥 − 3 = 2𝑦 − 2
                      3𝑥 − 2𝑦 = 1…………………(1)

Kecerunan QR = 𝑚 = 𝑦−4
𝑥+1

Gantikan ke dalam persamaan𝑚 = 1
2

                                  1
2 = 𝑦−4

𝑥+1

                    𝑥 + 1 = 2 𝑦 − 4( )
y-8                        𝑥 + 1 = 2

                      𝑥 − 2𝑦 =− 9…………………(2)

Persamaan (1) – Persamaan (2)
2𝑥 = 10

𝑥 = 5

Gantikan ke dalam persamaan (1)𝑥 = 5
15 − 2𝑦 = 1

2𝑦 = 14
𝑦 = 14

2 = 7

Koordinat R ialah 5, 7( )

c)
PR = 5 − 1( )2 + 7 − 1( )2

                    = 16 + 36
                    = 52
                    = 2 13

PR = 5 − 1( )2 + 7 − 1( )2

                    = 16 + 36
                    = 52
                    = 2 13

PQ = 4 − 1( )2 + − 1 − 1( )2

                    = 9 + 4
                    = 13
                    𝑃𝑅 = 2𝑃𝑄

156



GEOMETRI KOORDINAT

3. (a)

Luas ∆𝐼𝑂𝐾 = 1
2 ×𝑡𝑎𝑝𝑎𝑘×𝑡𝑖𝑛𝑔𝑔𝑖

                26 = 1
2 ×(10 + 𝑡)×(𝑡 + 1)

                      𝑡2 + 11𝑡 − 42  = 0
                      𝑡 − 3( ) 𝑡 + 14( ) = 0

atau                      ∴𝑡 = 3 𝑡 =− 14

(kerana )                          𝑡 = 3 𝑡 > 0

(b)

Koordinat titik tengah IJ ialah,

        𝑀( 6𝑡
2  ,  2𝑡+6

2 )
= 𝑀(3𝑡 ,  𝑡 + 3)
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Bagi memastikan titik M adalah sama jarak dari O dan M,

titik M mesti terletak di atas pembahagi dua sama serenjang

untuk OK.

Koordinat-x bagi (koordinat-x bagi K).∴ 𝑀 = 1
2

3𝑡 = 1
2 (10 + 𝑡)

∴ 𝑡 = 2

4. a) 𝑃𝐾
𝑃𝐿 = 1

2

(𝑥−1)2+(𝑦−0)2

(𝑥+2)2+(𝑦−0)2
= 1

2

𝑥²−2𝑥+1+𝑦²
𝑥²+4𝑥+4+𝑦² = 1

4
4x² - 8x + 4 + 4y² = x² + 4x + 4 + y²
3x² + 3y² -12x = 0
x² + y² - 4x = 0

K1

N1
b) Kecerunan KS = 2−0

2−1 = 2
Persamaan KS
y – 0 = 2 ( x – 1 )
y = 2x – 2

K1

N1

c) Gantikan y = 2x – 2 ke dalam persamaan lokus P
x² + ( 2x – 2 )² - 4 x = 0
x² + 4x² - 8x + 4 – 4x = 0
5x² - 12 x + 4 = 0
( 5x – 2 ) ( x – 2 ) = 0
X = ;  x = 22

5

X = ;  y = 2( -22
5

2
5 )

y = − 6
5

N ( )2
5 ,  − 6

5

K1

K1

N1

d) (a) Luas KSN =∆ 1
2 ⌈ 12

5 − (− 6
5 )⌉

= 9
5 𝑢𝑛𝑖𝑡𝑠²

K1

N1

e) (2)² +  − 2( )² − 4 2( ) = 0
0 = 0

Titik ( 2, -2 ) terletak pada lokus P kerana koordinat x = 2
dan y = -2 memuaskan persamaan lokus P

K1

N1
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5. a) (i) masukkan dan ke dalam𝑥 = 7 𝑦 = 4

2𝑦 = 𝑘𝑥 − 132 4( ) = 𝑘 7( ) − 137𝑘 = 21𝑘 = 3
(ii) 2𝑦 = 3𝑥 − 13  𝑦 =− 2

3 𝑥2 − 2
3 𝑥( ) = 3𝑥 − 13          −

daripada (2)

 𝑦 =− 2
3 3( ) =− 2

∴𝑘𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡 𝑃 𝑎𝑑𝑎𝑙𝑎ℎ (3, − 2)

b) (i) bila 𝑦 = 0,

3𝑥 − 13 = 03𝑥 = 13𝑥 = 13
3

∴𝑄 13
3 , 0( ) 𝑚 4( )+𝑛 −2( )

𝑚+𝑛 = 04𝑚 − 2𝑛 = 04𝑚 = 2𝑛 𝑚
𝑛 =

(ii) 𝑚
𝑅𝑆

=− 2
3

persamaan garis lurus ialah𝑅𝑆
𝑦 − 4 =− 2

3 𝑥 − 7( )3𝑦 − 12 =− 2𝑥 + 143𝑦 =− 2𝑥

c) 𝐴𝑃 = 2𝐴𝑅 𝐴𝑃( )2 = 4 𝐴𝑅( )2 𝑥 − 3( )2 + 𝑦 + 2( )2 = 4 𝑥 −([

6. a) Koordinat bagi titik Y = (2, – 4).

Katakan koordinat bagi titik A = (x, y).

Diberi AW = ½ WM

2AW = WM

2(x – 2)2 + (y – 4)2 = (2 – 2)2 + (4 – (–4))2

4 (x2 – 4x + 4 + y2 – 8y + 16) = (0 + 64)

4x2 – 16x + 16 + 4y2 – 32y + 64 = 64

4x2 + 4y2 – 16x – 32y + 16 = 0

x2 + y2 – 4x – 8y + 4 = 0

b) x2 + y2 – 4x – 8y + 4 = 0

pada paksi-x, y = 0.

x2 + 0 – 4x – 8(0) + 4 = 0

x2  – 4x+ 4 = 0
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(x – 2) (x – 2) = 0

x = 2

7. a) 𝑚𝐴𝐵 =  8 −  6
2 −  0

= 1

𝑚𝐴𝐶 =  − 1
𝐷 0, 6( ) =  1 𝑥( )+  2(2)

3  ,  1(𝑦 + 2(8)
3⎡⎣ ⎤⎦

0 = 𝑥 +  4
3     𝑎𝑡𝑎𝑢   6 =  𝑦 +  16

3

A (- 4, 2)

y – 2 = - 1[x – (- 4)]

y = - x - 2

b) 26 =  1
2 − 4 2     2 8      𝑥 𝑦   − 4 2 | |

26 =  1
2  − 4×8( ) + 2×𝑦( ) + (𝑥×2)| | − 2×2( ) + 8×𝑥( ) +|

26 =  1
2 − 36 + 6𝑦 − 6𝑥| |

-26 = -18 + 3y – 3x ----------- (1)
y = - x – 2             ------------(2)

-26 = -18 + 3(- x – 2) – 3x
      𝑥 = 1

3

𝑦 =− 1
3 − 2

𝐶 1
3 , −  7

3( )

8. a) −1+𝑥
2 , 10+𝑦

2( ) = (1, 6)

,−1+𝑥
2 = 1 10+𝑦

2 = 6

,− 1 + 𝑥 = 2 10 + 𝑦 = 12

,𝑥 = 3 𝑦 = 2

∴ 𝑅𝑎𝑚𝑎 (3, 2)
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b) Apabila jalan dari rumah Ali ke rumah Anita berserenjang kepada

jalan dari rumah Bong ke rumah Rama

𝑚
𝐴𝐷

× 𝑚
𝐵𝑀

=− 1
𝑘−6
ℎ−1 × 2−10

3− −1( ) =− 1
𝑘−6
ℎ−1 × −8

4 =− 1
ℎ−6
𝑘−1 = 1

2
2𝑘 − 12 = ℎ − 1

ℎ = 2𝑘 − 11………….. 1( )
𝑘 −10

ℎ − −1( ) =− 1
3

3 𝑘 − 10( ) =− ℎ + 1( )

3𝑘 − 30 =− ℎ − 1

3𝑘 =− ℎ + 29………………… 2( )

Gantikan ke dalam1( ) 2( )

3𝑘 =− 2𝑘 − 11( ) + 29

3𝑘 =− 2𝑘 + 11 + 29

3𝑘 =− 2𝑘 + 40

 5𝑘 = 40

       𝑘 = 40
5

𝑘 = 8

Gantikan dalam 𝑘 = 8 1( )

ℎ = 2 8( ) − 11

ℎ = 5

∴  ℎ = 5  , 𝑘 = 8

c) (a) Kawasan yang disempadani oleh jalan rumah Ali, Bong

dan Rama =

=    1
2 5 8    − 1 3 5 10 2 8 | |

= 1
2 50 − 2 − 24( ) −  − 8 + 30 + 10( ) | |
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= 1
2 40| |

= 20 𝑢𝑛𝑖𝑡2

9. a)

b)

c)

P1

K1

N1

K1

N1

P1

K1

N1

10. a)

b)

(i)

(ii)

(ii)

R = ( 3 12 ( )+2  0 ( )
5  ,   3 5 ( )+2  0 ( )

5  )

= ( 36
5  ,  3 )

m = 1
7

y – 5 = (x – 12 ) or equivalent OR     c =1
7

23
7

y = x +1
7

23
7

│0( 3) + (-2)(5) + 12 (0) – (-2)(0) – 12(3) – 0(5)│1
2

= 23

SQ = 2SP

𝑥 − 12( )2 + 𝑦 − 5( )2 = 2 𝑥 − (− 2)( )2 + 𝑦 − 3( )2

K1

N1

P1

K1

N1

K1

N1
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3𝑥2 + 3𝑦2 + 40𝑥 − 14𝑦 − 117 = 0

K1

N1

11. a) (a) Titik tengah CD = −4+2
2 , −1+1

2( ) = − 1, 0( )

mCD = −1−1
−4−2 = 1

3

mAB x mCD = − 1

mAB = − 3

Titik tengah CD atau   mAB =− 1, 0( ) − 3

Persamaan garis lurus AB:

𝑦 − 0 =− 3(𝑥 + 1)

𝑦 =− 3𝑥 − 3

1

1

1

b) (i) --- (1)𝑦 =− 3𝑥 − 3

--- (2)𝑦 = 2𝑥 + 7

(1) (2) :− 0 =− 5𝑥 − 10

                   𝑥 =− 2

Apabila x = –2, y = –3(–2) – 3

= 3

Koordinat bagi lampu isyarat ialah (–2, 3)

1

1

(ii) 𝑦 =− 3𝑥 − 3
 1 =− 3 − 4

3( ) − 3

 1 = 1
Jalan raya AB melalui bandar E.

1

1

12. a) 𝑦 − 2𝑡

𝑥 − 𝑡2 =− 1
𝑡
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yt – 2t2 = t2 – x

yt = 3t2 – x ---------- (1)

2y + x = 4 + 2t2

x = 4 + 2t2 – 2y --------- (2)

b) Ganti (2) dalam (1)

yt = 3t2 – (4 + 2t2 – 2y)

yt – 2y = t2 – 4

y(t – 2) = (t – 2)(t + 2)

y = t + 2   (ditunjukkan)

c) x = 4 + 2t2 – 2(t + 2)

x = 2t2 – 2t

x = 2t(t – 1)

d) y = t + 2

t = y – 2        ------- (3)

x = 2t(t – 1)  ------- (4)

Ganti (3) dalam (4)

x = 2(y – 2)(y – 2 – 1)

x = 2(y – 2)(y – 3)

x = 2y2 – 10y + 12

2y2 – 10y – x + 12 = 0

13. a) 𝑀
𝑃𝑄

= 𝑀
𝑂𝑅

= 3−0
6−0

= 1
2

PQ : 𝑦 = 1
2 𝑥 + 5  −  1

𝑀
𝑄𝑅

𝑀
𝑂𝑅

=− 1
1
2 𝑀

𝑄𝑅
=− 1

𝑀
𝑄𝑅

=− 2

QR: 𝑦 − 𝑦
1

= 𝑚(𝑥 − 𝑥
1
)

1
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𝑦 − 3 =− 2(𝑥 − 6)

2𝑦 =− 2𝑥 + 15  −

1  =  2 ,
1
2 𝑥 + 5 =− 2𝑥 + 15

𝑥 = 4
Gantikan ke dalam  2  ,𝑥 = 4

y = 7

Maka, koordinat Q ialah (4,7)

1

1

1

b) Luas = 1
2   0 6 4 0 3 7    0 0 5 0   | |

= 1
2   42 + 20 − 12( ) | |

= 1
2   50  | |

= 25 𝑘𝑚2

1

1

c) Nisbah jarak TO : TQ = m : n

3 = atau4𝑚+𝑛(0)
𝑚+𝑛   21

4 = 7𝑚+𝑛(0)
𝑚+𝑛

3(m+n) = 4m                                       21m + 21n = 28m

3m+3n =4m                                         7m = 21n

m = 3n                                               m = 3n
𝑚
𝑛 = 3

1
TO : TQ = 3 : 1

1

1

14. a) Q (0, -2) 1

b) Anggap W sebagai titik penamat. Oleh itu , W( -3,2)

𝑃𝑊 = 3 − − 3( )( )2 + − 6 − 2( )2

𝑃𝑊 = 10 𝑢𝑛𝑖𝑡

1

1

1

c) 𝑚
1

= 𝑚
𝑃𝑄

= −6−(−2)
3−0 =− 4

3

𝑚
2

= −1
− 4

3

= 3
4

1
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0, − 2( ),  𝑦 − − 2( ) = 3
4 𝑥 − 0( )

𝑦 = 3
4 𝑥 − 2

1

1

d) ( 𝑃𝑅
𝑄𝑅  )

2
 = ( 3

2  )
2
 

4(𝑃𝑅)2 =  9(𝑄𝑅)2

4 ((𝑋 −  3)2  +  (𝑌 +  6)2) =  9((𝑋 −  0)2  +  (𝑌 +  2)
=4 ( 𝑋2  −  6𝑋 +  9  + 𝑌2  +  12𝑌 +  36 ) 

9 ( 𝑋2  +  𝑌2  +  4𝑌 +  4 )
=4𝑋2  −  24𝑋 +  36  + 4𝑌2  +  48𝑌 +  144  

9𝑋2  +  9𝑌2  +  36𝑌 +  36 
5𝑋2  +  24𝑋  + 5𝑌2  −  12𝑌 −  144  =  0 

1
1

1

15. a) 𝑥
𝑎  +  𝑦

𝑏  =  1

𝑙𝑜𝑔 𝑥
− 6  +  𝑙𝑜𝑔 𝑦

3  =  1

- log x + 2 log y = 6

2 log y = log x + 6

log y = 1
2  𝑙𝑜𝑔 𝑥 +  3

K1

b) log y = 1
2  𝑙𝑜𝑔 𝑥 +  3

𝑙𝑜𝑔 𝑦 =  𝑙𝑜𝑔 𝑥 
1
2  +  𝑙𝑜𝑔 103

𝑙𝑜𝑔 𝑦 =  𝑙𝑜𝑔 1000 𝑥 
1
2  

         𝑦 =  1000 𝑥 
1
2

K1

N1

c) 4PQ = 3PR
𝑃𝑄
𝑃𝑅  =  3

4

PQ  :  QR
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3 : 1

= 0 ATAU = 3
−6(1) + 3𝑋

4
0 + 3𝑌

4

X = 2 Y = 4

Koordinate R (2,4)

P1

K1

N1

d) Luas POQ  = 1
2  × 3 × 6

= 9 atau

PQ = 32 +  62

= 45

Luas  : 1
2  × 45 × 𝑡 =  9

Jarak terpendek , t = 2.6833

K1

K1

N1

16. a) 1 𝑟+3( )+2𝑞
1+2 ,  1 𝑝+4( )+2(𝑟+1)

1+2( ) = 2𝑞, 𝑝( )…………𝑃1
𝑟+3+2𝑞

3 = 2𝑞                         𝑝+4+2𝑟+2
3 = 𝑝

𝑟 + 3 + 2𝑞 = 6𝑞                  𝑝 + 2𝑟 + 6 = 3𝑝
𝑟 + 3 = 4𝑞                               2𝑟 + 6 = 2𝑝
𝑟 = 4𝑞 − 3                                  𝑟 + 3 = 𝑝
𝑝 = 4𝑞 − 3 + 3

𝑝 = 4𝑞

N1
b) (i) 𝑟 = 1,      4𝑞 − 3 = 1             𝑝 = 4(1)

4𝑞 = 4              𝑝 = 4

𝑞 = 1

𝐴 1, 2( ), 𝐵 2, 4( ), 𝐶 4, 8( )      𝑚
𝐴𝐶

= 8−2
4−1

𝑚
𝐴𝐶

= 2

− 𝑡
3 = 2

𝑡 =− 6
K1
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N1
(ii) 1

2    1   2    2   4    𝑥    𝑦   1   2 | | = 10

1
2 1 4( ) + 2 𝑦( ) + 𝑥(2)[ ] − 2 2( ) + 4 𝑥( ) + 𝑦(1)[ ]| | = 10

=101
2 4 + 2𝑦 + 2𝑥 − 4 − 4𝑥 − 𝑦| |

𝑦 − 2𝑥| | = 20
𝑦 − 2𝑥 = ±20

𝑦 − 2𝑥 = 20             @ 𝑦 − 2𝑥 =− 20
𝑦 − 2𝑥 − 20 = 0             @ 𝑦 − 2𝑥 + 20 = 0

K1

K1

N1

17. a) T = (-4 ,0)

Let A = (p, q), therefore
2 𝑝( )+1(8)

1+2 =− 4 𝑜𝑟 2 𝑞( )+1(6)
1+2 = 0

p = -10  ,  q = -3

A = (-10 , -3)

N1

K1

N1

b) (i) y= 2x + 8

5(2x + 8) – x = 22

x = -2

y = 2(-2) + 8 = 4

U = (-2, 4)

K1

N1

(ii) Area of STU = 1
2 8 − 4 − 2 6 0 4    8    6 | |

= (-4)(4) + (-2)(6) – 6(-4) – 0(-2) – 4(8)|=  1
2 |8 0( ) +  

= 18 units2
K1

N1

18. a) x= 0, y2 = 16, y = -4, 4
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Koordinat A= (0, 4)

y= 0, 16 – 8x= 0, x =2

Koordinat B= (2, 0)

Kecerunan AB = 4−0
0−2 =− 2

Persamaan garis lurus AB 🡪 𝑦 =− 2𝑥 + 4

P1

P1

N1
b) Kecerunan BC = ½

Persamaan BC:

0 = (2) + c1
2

c = -1

𝑦 =  1
2 𝑥 − 1

K1

N1

c) 🡪 1, 🡪 2𝑦 = 1
2 𝑥 − 1 𝑦2 = 16 − 8𝑥

ganti pers 1 ke dalam pers 2:

1
2 𝑥 − 1( )2

= 16 − 8𝑥
1
4 𝑥2 − 𝑥 + 1 = 16 − 8𝑥

𝑥2 − 4𝑥 + 4 = 64 − 32𝑥
𝑥2 + 28𝑥 − 60 = 0
𝑥 − 2( ) 𝑥 + 30( ) = 0

x = 2 (abaikan) @ x = – 30

= – 16𝑦 = 1
2 (− 30) − 1

Koordinat C = (- 30, -16)

P1

K1

N1
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SKEMA SUKATAN MEMBULAT 

NO. 
SOALAN 

SOALAN MARKAH 

1  
 
 
 
 
 
 
 

 

 

[4m] 

170



2  
 
 
 
 
 
 
 
 

 

 
8.724 

[8m] 

T 

P Q R O S 

171



3  
 
 

 

 
 
 
 

[6m] 

4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

[3m] 

172



5  
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

[4m] 

A 

B 

C 

O 
D 

 
 

173



6  

 

 

 

 

 

 

 

 

 

 

 
(a)        𝑠 = 𝑗𝜃 

  10 = 20𝜃 

   𝜃 = 0.5 𝑟𝑎𝑑 

 

∠𝐵𝑂𝐶 = 3.142 − 0.5 

             = 2.642 𝑟𝑎𝑑 ----- P1 

 

luas sektor BOC =
1

2
(20)2(2.642) ----- K1 

                                = 528.4 𝑐𝑚2  ----- N1 

 

 

(b) ∠𝐵𝑂𝐴 = 0.5 ×
180°

3.142
  

   =  28.64° ----- P1 

 

𝑋 = jarak serenjang dari B ke AO 

sin 28.64° =
𝑋

20
 ----- K1 

                           𝑋 = 9.586 𝑐𝑚 ----- N1 

 

Jarak serenjang dari B ke AO= 9.586 𝑐𝑚. 

 
 
 
 
 
 
 
 

6 
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7  

 

 

 

 

 

 

 

 

 

(a)    𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝑂𝐶𝐷 =
1

2
(3𝑘)2 (

3

4
) = 9𝑘2 

     𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝑂𝐶𝐷 =
1

2
(2𝑘)2 (

3

4
) = 4𝑘2 

 

𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝐴𝐵𝐷𝐶 = 30 𝑐𝑚2 

                9𝑘2 − 4𝑘2 = 30  -----K1 

                            5𝑘2 = 80 

        𝑘2 = 16 

          𝑘 = ±4 

k > 0,  
maka k = 4 ----- N1 

 

(b) 𝑂𝐷 = 3(4) = 12 𝑐𝑚  
𝑂𝐴 = 2(4) = 8 𝑐𝑚 

 

𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑙𝑒𝑛𝑔𝑘𝑜𝑘 𝐴𝐵 = 12 (
3

4
) 

                                           = 9 𝑐𝑚2 

𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑙𝑒𝑛𝑔𝑘𝑜𝑘 𝐶𝐷 = 8 (
3

4
) 

                                            = 6 𝑐𝑚2 

 

Perbezaan di antara panjang lengkok AB dengan CD = 9 𝑐𝑚2 − 6 𝑐𝑚2- K1 
         = 3 𝑐𝑚2----- N1 

 

6 

8  

(a)     𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝑂𝐶𝐷 =
1

2
(8)2𝜃 = 32𝜃 

𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝑂𝐶𝐷 =
1

2
(2)2(2𝜋) = 4𝜋 

 

𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 𝑂𝐶𝐷 = 𝑙𝑢𝑎𝑠 𝑏𝑢𝑙𝑎𝑡𝑎𝑛 𝐴𝐵𝑃 

                         32𝜃 = 4𝜋  -----K1 

                              𝜃 =
𝜋

8
 𝑟𝑎𝑑 

     𝜃 =
𝜋

8
 ×  

180°

𝜋
   

                   𝜃 = 22.5° ----- N1 

 

 

 

6 

]

]

Mana-mana 

satu ----- K1 

Mana-mana 

satu ----- K1 

] Mana-mana 

satu ----- K1 
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(b) 𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑙𝑒𝑛𝑔𝑘𝑜𝑘 𝐴𝐵 = 2(0.39275) 

                                           = 0.7855 𝑐𝑚 

𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑙𝑒𝑛𝑔𝑘𝑜𝑘 𝐶𝐷 = 8(0.39275) 

                                            = 3.142 𝑐𝑚 

 

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑟𝑎𝑗𝑎ℎ 𝐴𝐶𝐷𝐵 = 0.7855 + 3.142 + 6 + 6 ----- K1 

                                          = 15.9275 cm 

                                          = 15.93 cm ----- N1 

 

9  

(a)    tan ∠𝑃𝐴𝐵 =
6

8
  

       ∠𝑃𝐴𝐵 = 36.87° 

           =  36.87° ×
3.142

180°
 

          = 0.6436 𝑟𝑎𝑑 ----- P1 

 

    ∠𝑃𝐵𝑂 = 180° − 90° − 36.87° 
  = 53.13° 

∠𝑃𝑂𝐵 = 180° − 2(53.13°) -----K1 

 = 73.74° 

            = 73.74° ×  
3.142

180°
 

  = 1.287 𝑟𝑎𝑑 ----- N1 

 

(b) 𝐴𝐵2 = 𝐴𝑃2 + 𝑃𝐵2 

  𝐴𝐵 = √62 + 82  = 10     
 

𝑂𝐵 =  
10

2
= 5 𝑐𝑚 ----- P1 

𝑙𝑢𝑎𝑠 𝑠𝑒𝑘𝑡𝑜𝑟 =  
1

2
 (5)2(1.287) ---- K1 

   = 16.09 𝑐𝑚2 ----- N1 

 

6 

10  

𝐵𝐶2 = 𝑟2 + 𝑟2 ---- K1 

𝐵𝐶2 = 2𝑟2  

𝐵𝐶 =  √2 r --- N1 

 

luas sektor BCD 

=
1

2
(𝐵𝐶)2𝜃 

 

=
1

2
(2𝑟2) (40° ×

3.142

180°
) --- K1 

 

=
1

4
𝜋𝑟2 ---N1 

 

 

4 

 

] Mana-mana 

satu ----- K1 
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Pengamiran

1. (a) 𝑦 = 4𝑥 + 𝑐
(b) (i) 𝑦 = 3𝑥3

3 + 3𝑥2

2 − 4𝑥 + 𝑐2 = 1( )3 + 3 1( )2

2 + 4 1( ) + 𝑐𝑐 =− 9
2 𝑦 = 𝑥3

(ii) 𝑦 = − 1( )3 + 3 −1( )2

2 + 4 − 1( ) − 9
2 𝑦 =− 8

2. (a)
∫ 3 2𝑥 + 7( )−3 = 3 2𝑥+7( )−2

−2 2( ) + 𝑐                             =− 3

4 2𝑥+7( )2 + 𝑐

(b) 𝑑𝑦
𝑑𝑥 = 3𝑥2 + 4𝑥 − 3𝑦 = 3𝑥3

3 + 4𝑥2

2 − 3𝑥 + 𝑐4 = 1( )3 + 1( )2 − 3 1( ) + 𝑐𝑐

3. (a) 𝑑𝑦
𝑑𝑥 = 3𝑥 2𝑥−4( )

4𝑥 = 3
2 𝑥 − 3𝑦 = 3𝑥2

4 − 3𝑥 + 𝑐
(b)

𝑦 = ∫ 𝑥3 − 1( )𝑑𝑥𝑦 = 𝑥4

4 − 𝑥 + 𝑐 − 1 = 2( )4

4 − 2 + 𝑐𝑐 =− 3𝑦 = 𝑥4

4 − 𝑥

4. (a)
∫ 2𝑔 𝑥( )𝑑𝑥 = 𝑓 𝑥( )∫ 𝑔 𝑥( )𝑑𝑥 = 1

2 𝑓(𝑥)

(b) (i)
𝑦 = ∫ 6𝑥 − 5( )𝑑𝑥𝑦 = 6𝑥2

2 − 5𝑥 + 𝑐 − 3 = 3 2( )2 − 5 2( ) + 𝑐𝑐 =− 5

(ii) (0, -5)

5. (a)
𝑓 𝑥( ) = ∫ 2𝑥 + 6( )𝑑𝑥𝑓 𝑥( ) = 2𝑥2

2 + 6𝑥 + 𝑐𝑓 𝑥( ) = 𝑥2 + 6𝑥 + 𝑐10 = 2( )2 +

(b) (i) 𝑘 2( ) − 6 = 0𝑘 = 3
(ii)

𝑦 = ∫ 3𝑥 − 6( )𝑑𝑥𝑦 = 3
2 𝑥2 − 6𝑥 + 𝑐 − 6 = 3 2( )2

2 − 6 2( ) + 𝑐𝑐 = 0𝑦

3𝑥 1
2 𝑥 − 2( ) = 0𝑥 = 0,   𝑥 = 4 0, 0( ),  (4, 0)

6. (a) − 3𝑥 − 6 = 0𝑥 =− 2

𝑦 = ∫ − 3𝑥 − 6( )𝑑𝑥𝑦 =− 3𝑥2

2 − 6𝑥 + 𝑐4 =− 3 −2( )2

2 − 6 − 2( ) + 𝑐𝑐 =− 2

(b) 2𝑥+1( )−𝑥 2( )

2𝑥+1( )2 = 1

2𝑥+1( )2 144
1

4

∫ 1

2𝑥+1( )2 = 144 4
2 4( )+1 − 1

2 1( )+1⎡⎣ ⎤⎦                                 

7. (a)
− 4𝑥 + 8 = 0 − 4𝑥 =− 8𝑥 = 2𝑦 = ∫ − 4𝑥 + 8( )𝑑𝑥𝑦 =− 4𝑥2

2 + 8𝑥 + 𝑐1
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(b)
4 2𝑥 − 1( )3 2( ) = 8 2𝑥 − 1( )3

1

2

∫ 2𝑥 − 1( )4 = 1
8 2 2( ) − 1( )4 − 2 1( ) − 1( )4[ ]

8. (a) 8 − 5( ) =− 40
(b)

2

9

∫ 𝑓 𝑥( )𝑑𝑥 =
2

5

∫ 𝑓 𝑥( )𝑑𝑥 +
5

9

∫ 𝑓 𝑥( )𝑑𝑥                  = 5 + 3                 = 8

(c)

5

2

∫ 𝑓 𝑥( ) +
5

2

∫ 𝑝𝑑𝑥 = 4 − 5 + 𝑝𝑥[ ]
5
2 = 4𝑝 2( ) − 𝑝 5( ) = 4 + 5 − 3𝑝 = 9𝑝 =−

9. (a)

2

4

∫ 𝑔 𝑥( ) −
2

4

∫ 3𝑑𝑥 = 10 − 3 𝑥[ ]
2
4                                       = 10 − 3 4 − 2( )            

(b)

2

4

∫ 𝑘𝑥 −
2

4

∫ 𝑔 𝑥( )𝑑𝑥 = 14𝑘 𝑥2

2
⎡⎢⎣

⎤⎥⎦2

4
− 10 = 14𝑘 4( )2

2 − 2( )2

2
⎡⎢⎣

⎤⎥⎦
= 14 + 10𝑘 16

2 −(
10. (a) (i) 𝑝 2( )2 − − 2( ) = 10𝑝 = 2

(ii)
𝑦 = ∫ 2𝑥2 − 𝑥( )𝑑𝑥𝑦 = 2𝑥3

3 − 𝑥2

2 + 𝑐 − 8 = 2 −2( )3

3 − −2( )2

2 + 𝑐𝑐 =− 2
3 𝑦 =

(b)
𝑀

𝑡𝑎𝑛𝑔𝑒𝑛
× 1

5−2𝑥 =− 1𝑀
𝑡𝑎𝑛𝑔𝑒𝑛

= 2𝑥 − 5𝑦 = ∫ 2𝑥 − 5( )𝑑𝑥𝑦 = 2𝑥2

2 − 5𝑥 + 𝑐5 = (

11. (a) − 2 𝑘𝑥 − 2( ) =− 1𝑘𝑥 − 2 = 1
2 𝑘 5( ) = 5

2 𝑘 = 1
2

(b)
𝑦 = ∫ 1

2 𝑥 − 2( )𝑑𝑥𝑦 = 1
2 2( ) 𝑥2 − 2𝑥 + 𝑐1 = 1

4 5( )2 − 2 5( ) + 𝑐𝑐 = 19
4 𝑦 =

12. (a) -3
(b)

3

7

∫ 𝑓 𝑥( )𝑑𝑥 =   
3

5

∫ 𝑓 𝑥( )𝑑𝑥 +
5

7

∫ 𝑓 𝑥( )𝑑𝑥                   = 3 + 1                  = 4

(c)
2

3

5

∫ 𝑓 𝑥( ) − 𝑚
3

5

∫ 𝑥𝑑𝑥 = 22 3( ) − 𝑚 𝑥2

2
⎡⎢⎣

⎤⎥⎦3

5
= 26 − 𝑚 5( )2

2 − 3( )2

2
⎡⎢⎣

⎤⎥⎦
= 2 − 𝑚 25

2⎡⎣

13. (a)

2

3

∫ 𝑓 𝑥( )𝑑𝑥 +
2

3

∫ 𝑘𝑑𝑥 = 3𝑘3 + 𝑘𝑥[ ]
2
3 = 3𝑘 3 + 𝑘 3 − 2( ) = 3𝑘𝑘 = 3

2

(b)

2

3

∫ 𝑘𝑓 𝑥( )𝑑𝑥 +
2

3

∫ 𝑔 𝑥( )𝑑𝑥 −
2

3

∫ 4𝑑𝑥 = 10𝑘 3( ) + 5 − 4 𝑥[ ]
2
3 = 103𝑘 + 5 − 4 3(

14. (a) − 2 𝑥[ ]
1
ℎ =− 4 − 2 ℎ − 1( ) =− 4ℎ = 3
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(b) (i) − 10
(ii)

2

7

∫ 𝑓 𝑥( )𝑑𝑥 −
2

7

∫ 𝑘𝑑𝑥 = 2510 − 𝑘 𝑥[ ]
2
7 = 25 − 𝑘 7 − 2( ) = 25 − 10𝑘 =

15. (a)
𝑦 = ∫ 4𝑥 + 1( )5𝑑𝑥𝑦 = 4𝑥+1( )6

6 × 1
4 + 𝑐𝑦 = 4𝑥+1( )6

24 + 𝑐

(b)
𝑦 = ∫ 6𝑥 − 5( )−3𝑑𝑥𝑦 = 6𝑥−5( )−2

−2 × 1
6 + 𝑐𝑦 =− 1

12 6𝑥−5( )2 + 𝑐

16
.

(a)
𝐿𝑢𝑎𝑠/𝐴𝑟𝑒𝑎 =  

0

3

∫ 3𝑥 − 𝑥2 + 2

= 3𝑥2

2 − 𝑥3

3 + 2𝑥⎡⎢⎣
⎤⎥⎦0

3

= 3(3)2

2 − (3)3

3 + 2(3)⎡⎢⎣
⎤⎥⎦

− 0

= 21
2 𝑢𝑛𝑖𝑡2

(b)
a) 𝐿𝑢𝑎𝑠/𝐴𝑟𝑒𝑎 =

−2

1

∫ 𝑦2 + 𝑦 − 6 𝑑𝑦
||||

||||

= 𝑦3

3 + 𝑦2

2 − 6𝑦⎡⎢⎣
⎤⎥⎦−2

1||||

||||

= (1)3

3 + (1)2

2 − 6(1)⎡⎢⎣
⎤⎥⎦

− (−2)3

3 + (−2)2

2 − 6(− 2)⎡⎢⎣
⎤⎥⎦

⎡⎢⎣
⎤⎥⎦

|||
|||

= 33
2  𝑢𝑛𝑖𝑡2

17
.

(a) 𝑥2 + 2𝑥 =− 𝑥  
𝑥 𝑥 + 3( ) = 0  
𝑥 = 0,  𝑥 =− 3 
𝑦 =− − 3( ) = 3 
𝐴 (− 3,  3)

(b)

−3

0

∫ − 𝑥( )𝑑𝑥𝑑𝑥

− 𝑥3

3 − 3𝑥2

2
⎡⎢⎣

⎤⎥⎦−3

0

0 − − (−3)3

3 − 3(−3)2

2( )⎡⎢⎣
⎤⎥⎦

9
2

(c)
π

−3

0

∫ − 𝑥( )𝑑𝑥 −  π
−3

−2

∫ 𝑥2 + 2𝑥( )𝑑𝑥
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π − 𝑥2

2
⎡⎢⎣

⎤⎥⎦−3

0
− π 𝑥3

3 + 2𝑥2

2
⎡⎢⎣

⎤⎥⎦−3

−2

π 0 − − −3( )2

2( )⎡⎢⎣
⎤⎥⎦

− π −2( )3

3 + 2 −2( )2

2 − −3( )3

3 + 2 −3( )2

2( )⎡⎢⎣
⎤⎥⎦

 

97
15 π

18. (a) 1
3 𝑥 = 𝑥 1

9 𝑥2 = 𝑥 1
9 𝑥2 − 𝑥 = 0𝑥 1

9 𝑥 − 1( ) = 0
atau𝑥 = 0 𝑥 = 9

Apabila , = 3𝑥 = 9 𝑦 = 1
3 9( )

Maka, koordinat ialah𝐴 9,  3( ).
(b)

0

9

∫ 𝑥 − 1
3 𝑥( )𝑑𝑥 =

9

𝑚

∫ 1
3 𝑥 − 𝑥( )𝑑𝑥

2
3 𝑥

3
2 − 1

6 𝑥2⎡
⎢
⎣

⎤
⎥
⎦
9 0 = 1

6 𝑥2 − 2
3 𝑥

3
2⎡

⎢
⎣

⎤
⎥
⎦
𝑚 9 

18 − 27
2 = 1

6 𝑚2 − 2
3 𝑚

3
2 − 27

2 − 18( )
1
6 𝑚2 = 2

3 𝑚
3
2

𝑚 = 2
3 6( )𝑚 = 16

19. (a) 𝑥3 + 3𝑥2 − 2 = 𝑥 + 1
𝑥3 + 3𝑥2 − 𝑥 − 3 = 0
𝑥2 𝑥 + 3( ) − 𝑥 + 3( ) = 0
𝑥 + 3( ) 𝑥2 − 1( ) = 0
𝑥 + 3( ) 𝑥 + 1( ) 𝑥 − 1( ) = 0

atau atau𝑥 =− 3 𝑥 =− 1 𝑥 = 1
Apabila ,𝑥 =− 3 𝑦 =− 3 + 1
                                   =− 2
Apabila ,𝑥 =− 1 𝑦 =− 1 + 1
                                   = 0
Apabila ,𝑥 = 1 𝑦 = 1 + 1
                                   = 2
Maka, dan𝐴 − 3,  − 2( ),  𝐵(− 1,  0) 𝐶 1,  2( ).
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(b) Jumlah luas

=
−3

−1

∫ 𝑥3 + 3𝑥2 − 2 − 𝑥 + 1( )[ ]𝑑𝑥 +
−1

1

∫ 𝑥 + 1 − 𝑥3 + 3𝑥2 − 2( )[ ]𝑑𝑥

=
−3

−1

∫ 𝑥3 + 3𝑥2 − 𝑥 − 3( )𝑑𝑥 +
−1

1

∫ − 𝑥3 − 3𝑥2 + 𝑥 + 3( )𝑑𝑥

= 1
4 𝑥4 + 𝑥3 − 1

2 𝑥2 − 3𝑥⎡
⎣

⎤
⎦ − 1 − 3 + − 1

4 𝑥4 − 𝑥3 + 1
2 𝑥2 + 3𝑥⎡

⎣
⎤
⎦1 − 1 

= 1
4 − 1 − 1

2 + 3 − 81
4 − 27 − 9

2 + 9( )⎡⎣ ⎤⎦ + − 1
4 − 1 + 1

2 + 3 − − 1
4 + 1(⎡⎣

= 8= 4 + 4

20
.

(a) 3 𝑥 − 2( )2 = 𝑥 4 − 𝑥( )
𝑥 − 1( ) 𝑥 − 3( ) = 0 

𝑃 1,  3( ),  𝑄(3,  3)

(b)

1

3

∫ 4𝑥 − 𝑥2 − (3 𝑥 − 2( )2[ ]𝑑𝑥 

16
2 𝑥2 − 4

3 𝑥3 − 12𝑥⎡
⎣

⎤
⎦1

3
 

16
2 (3)2 − 4

3 3( )3 − 12 3( ) − 16
2 (1)2 − 4

3 1( )3 − 12(1)( )⎡
⎣

⎤
⎦ 

16
3

21. (a) 𝑥3 = 4𝑥
𝑥3 − 4𝑥 = 0
𝑥 𝑥2 − 4( ) = 0
𝑥 𝑥 + 2( ) 𝑥 − 2( ) = 0

atau atau𝑥 = 0 𝑥 =− 2 𝑥 = 2
Apabila 𝑥 =− 2,   𝑦 = 4(− 2)

=− 8
Apabila 𝑥 = 2      𝑦 = 4(2)

 = 8

Maka, dan𝑃(− 2,  − 8) 𝑄 2,  8( ).

(b)
Jumlah luas =

−2

0

∫ 𝑥3 − 4𝑥( )𝑑𝑥 +
0

2

∫ 4𝑥 − 𝑥3( )𝑑𝑥

= 1
4 𝑥4 − 2𝑥2⎡

⎣
⎤
⎦0 − 2 + 2𝑥2 − 1

4 𝑥4⎡
⎣

⎤
⎦2 0 

=− 4 − 8( ) + 8 − 4( )
unit2= 8
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(c)
Isi padu = π

0

2

∫ 16𝑥2 − 𝑥6( )𝑑𝑥

= π 16
3 𝑥3 − 1

7 𝑥7⎡
⎣

⎤
⎦2 0 

= π 128
3 − 128

7( )
= 512

21 π

unit3= 24 8
21

22
.

(a) 1
2

1
2 𝑘( ) 2 + 4( ) 

3
2 𝑘

(b)

1
2 𝑘

𝑘

∫ 4𝑥2 − 10𝑥 + 8( ) 𝑑𝑥

4𝑥3

3 − 10𝑥2

2 + 8𝑥⎡⎢⎣
⎤⎥⎦ 1

𝑘 𝑘

𝑘

4𝑘3

3 − 10𝑘2

2 + 8𝑘 −
4 1

2 𝑘( )3

3 −
10 1

2 𝑘( )2

2 + 8 1
2 𝑘( )( )⎡⎢⎢⎣

⎤⎥⎥⎦
7
6 𝑘3 − 15

4 𝑘2 + 4𝑘

23. (a) 𝑑𝑦
𝑑𝑥 = 2𝑥 − 6

y =𝑥2 − 6𝑥 + 𝑐
32 = (-3)2 - 6(-3) + c
y = 5𝑥2 − 6𝑥 +

(b) y = (x-3)2-4-12
y = (x-3)2-16

Luas =|
−1

7

∫ 𝑥2 − 6𝑥 − 7 𝑑𝑥|

= 𝑥3

3 − 3𝑥2 − 7𝑥⎡⎢⎣
⎤⎥⎦ −1

7

= | [ - ]|73

3 − 3(72) − 7(7)]  [ (−1)3

3 − 3(− 1)2 − 7(− 1)

= 94.33 @  94 @1
3

283
3
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24. (a) 3x =9
x =3

Luas segitiga = @ = - 0 =1
2 × 3 × 9 = 27

2
0

3

∫ 3𝑥𝑑𝑥 3(3)2

2
27
2

Luas kawasan berlorek = 18 - = 4.527
2

(b) (i) 2x , gantikan (3,9)𝑑𝑦
𝑑𝑥 = 6 −

y =6𝑥 − 𝑥2 + 𝑐
9 = 6(3) − (3)2 + 𝑐
y =− 𝑥2 + 6𝑥

(b) (ii)
Isipadu  di bawah lengkung =π

0

3

∫ (− 𝑥2 + 6𝑥)
2
𝑑𝑥

= π
0

3

∫ 𝑥4 − 12𝑥
3

+ 36𝑥
2

𝑑𝑥

= [π 𝑥5

5  − 3𝑥4 + 12𝑥3] 
= [π

( 35

5 − 3(3)4 + 12(3)3) − ( 05

5  − 3(0)4 + 12(0)3)] 
= π(129. 6 − 0)
= 129.6 π

Isipadu di bawah garis y = 3x

= @ (9)2 x 3π
0

3

∫ (3𝑥)2𝑑𝑥 1
3 π

= π
0

3

∫ 9𝑥2𝑑𝑥

= ] = [ - ]π [3𝑥3 π 3(3)3 3(0)3

= 81π
Isipadu kisaran = 129.6 - 81π π
= 48.6π

25. (a) 𝑑ℎ
𝑑𝑡 =− 0. 75𝑡

ℎ =− 0. 375𝑡2 + 24
ℎ =− 0. 375(5)2 + 24
h = 14.625

(b) h=0
=0− 0. 375𝑡2 + 24

t=8
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26.

𝑎

𝑏

∫ 2𝑓(𝑥)𝑑𝑥 =  2
𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥⎡⎢⎢⎣

⎤⎥⎥⎦
= 2 5[ ]
=  10 𝑢𝑛𝑖𝑡2

27. (a) − 2
5 𝑥( )2

= 𝑥 + 9

4𝑥2 − 25𝑥 − 225 = 0
(𝑥 + 5)(4𝑥 − 45) = 0
𝑥 =− 5,  𝑥 = 45

4
𝑥 < 0,  𝑥 =− 5,  𝑦 = 2
𝐴(− 5 ,  2)

(b)
𝐿𝑢𝑎𝑠 / 𝐴𝑟𝑒𝑎 =

0

2

∫ 𝑦2 − 9( )𝑑𝑦 −  1
2 (2)(5)

= 𝑦3

3 − 9𝑦⎡⎢⎣
⎤⎥⎦0

2
− 5

= (2)3

3 − 9(2) − 0⎡⎢⎣
⎤⎥⎦

− 5

= 31
3 𝑢𝑛𝑖𝑡2

(c)
𝐼𝑠𝑖𝑝𝑎𝑑𝑢 / 𝑉𝑜𝑙𝑢𝑚𝑒 = π

2

3

∫ (𝑦2 − 9)
2 

𝑑𝑦

= π 𝑦5

5 − 18𝑦3

3 + 81𝑦⎡⎢⎣
⎤⎥⎦2

3

= π (3)5

5 − 18(3)3

3 + 81(3)( ) − (2)5

5 − 18(2)3

3 + 81(2)( )⎡⎢⎣
⎤⎥⎦

= 9 1
5 π 𝑢𝑛𝑖𝑡2

28. (a) 𝑑𝑦
𝑑𝑥 = 4𝑥

∫ 𝑑𝑦 = ∫ 4𝑥𝑑𝑥

, L(1,6)𝑦 = 2𝑥2 + 𝑐
6 = 2(1)2 + c
4 = c
y = 2x2 + 4

(b)
Luas = [P × L] -

0

1

∫ 𝑦𝑑𝑥
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Luas = [1 × 6] -
0

1

∫ 2𝑥2 + 4 𝑑𝑥

Luas = 6 – [ 2𝑥3

3 + 4𝑥]
0

1

Luas = 6 - 2(1)3

3 + 4 1( ) − 2(0)3

3 + 4(0)( )⎡⎢⎣
⎤⎥⎦

Luas = 4
3  𝑢𝑛𝑖𝑡2

(c)
Isipadu =

4

6

∫ π𝑥2𝑑𝑦

y = 2x2 + 4
𝑦−4

2 = 𝑥2

Isipadu =
4

6

∫ π 𝑦−4
2( )𝑑𝑦

Isipadu = π
4

6

∫ 𝑦
2 − 2 𝑑𝑦

Isipadu = π[ 𝑦2

4 − 2𝑦]
4

6

Isipadu = π (6)2

4 − 2 6( ) − (4)2

4 − 2(4)( )⎡⎢⎣
⎤⎥⎦

Isipadu = π 𝑢𝑛𝑖𝑡3

29. (a) 𝑦 = 3𝑥2 − 6𝑥.
𝑑𝑦
𝑑𝑥 = 6𝑥 − 6

0 = 6𝑥 − 6
𝑥 = 1
𝑦 = 3(1)2 − 6(1)
𝑦 =− 3
(1, -3)

(b)
Luas = [P × L] -

0

1

∫ 𝑦𝑑𝑦

Luas = [1 × 3] -
0

1

∫ 3𝑥2 − 6𝑥 𝑑𝑥

Luas = 3 – [ 3𝑥3

3 − 6𝑥2

2 ]
0

1
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Luas = 3 - 13 − 3(1)2 − 03 − 3(0)2( )[ ]
Luas = 5 unit2

(c)
Isipadu =

0

1

∫ π𝑦2𝑑𝑥

y = 3x2 – 6x

Isipadu =
0

1

∫ π 3𝑥2 − 6𝑥( )
2
𝑑𝑥

Isipadu = π
0

1

∫ 9𝑥4 − 36𝑥2 + 36𝑥  𝑑𝑥

Isipadu = π[ 9𝑥5

5 − 36𝑥3

3 + 36𝑥2

2 ]
0

1

Isipadu = π 9(1)5

5 − 36 1( )3

3 + 36 1( )2

2 − 9(0)5

5 − 36 0( )3

3 + 36 0( )2

2( )⎡⎢⎣
⎤⎥⎦

Isipadu = 7 4
5 π 𝑢𝑛𝑖𝑡3

30. (a) a = -2, b = 3
(b)

−2

7

∫ 𝑓 𝑥( ) 𝑑𝑥 = 4

−2

3

∫ 𝑓 𝑥( ) 𝑑𝑥 +   
3

7

∫ 𝑓 𝑥( )   𝑑𝑥 = 4

13 +  
3

7

∫ 𝑓 𝑥( ) 𝑑𝑥 = 4

3

7

∫ 𝑓 𝑥( ) 𝑑𝑥 =− 9

31. (a) A (k , y) , x = k, 𝑦 = 6𝑥 − 𝑥2

,𝑑𝑦
𝑑𝑥 = 6 − 2𝑥

,𝑑𝑦
𝑑𝑥 = 𝑚

𝑇
= 6 − 2𝑘

A ( k, ), B (3, 10)6𝑥 − 𝑥2

6 − 2𝑘 = 10− 6𝑥−𝑥2( )
3−𝑘

𝑘2 − 6𝑘 + 8 = 0
𝑘 − 2( ) 𝑘 + 4( ) = 0

k = 2
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(b) x = k = 2, , A (2, 8)𝑦 = 6 2( ) − 2( )2 = 8

Luas = 1) -1
2 8 + 10( )(

2

3

∫ 6𝑥 − 𝑥2( ) 𝑑𝑥

Luas = 9 - [3𝑥2 − 𝑥3

3 ]
2

3

Luas = 9 - 3(3)2 − 33

3 − 3(2)2 − 23

3( )⎡⎢⎣
⎤⎥⎦

Luas = 1
3  𝑢𝑛𝑖𝑡2

32. (a) : x = 12, y = 1212,  12( )

𝑦 = 𝑎𝑥2

12 = 𝑎(12)2

12

122 = 𝑎

1
12 = 𝑎

(b)
Isipadu = π

0

8

∫ 𝑥2 𝑑𝑦

𝑦 = 𝑎𝑥2

𝑦 = 1
12 𝑥2

12𝑦 = 𝑥2

Isipadu = π
0

8

∫ 12𝑦  𝑑𝑦

Isipadu = π 12𝑦2

2
⎡⎢⎣

⎤⎥⎦0

8

Isipadu = π 6(8)2 − 6(0)2[ ]
Isipadu = 384 π 𝑢𝑛𝑖𝑡3

33. (a) 3𝑦 = 2𝑥

𝑥 = 𝑦2 − 1

3𝑦 = 2 𝑦2 − 1( )
2𝑦2 − 3𝑦 − 2 = 0
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𝑦 − 2( ) 2𝑦 + 1( ) = 0
𝑦 = 2,  𝑦 =  − 1

2

y = 2

𝑥 = 22 − 1
x = 3
A (3, 2)

(b)
Isipadu = = π

0

2

∫ 𝑥2𝑑𝑦 − π
0

1

∫ 𝑥2𝑑𝑦

,3𝑦 = 2𝑥 3𝑦
2 = 𝑥

𝑥 = 𝑦2 − 1

Isipadu = π
0

2

∫ 3𝑦
2( )2

𝑑𝑦 − π
0

1

∫ 𝑦2 − 1( )
2
𝑑𝑦

Isipadu = -π[ 9𝑦3

4(3) ]
0

2
π 𝑦5

5 − 2𝑦3

3 + 1⎡⎢⎣
⎤⎥⎦0

1

Isipadu = -π 3(2)3

4 − 3 0( )3

4
⎡⎢⎣

⎤⎥⎦

π 15

5 − 2(1)3

3 + 1 − (0)5

5 − 2(0)3

3 + 1( )⎡⎢⎣
⎤⎥⎦

Isipadu = π 6( ) − π 8
15( )

Isipadu = 82
15 π 𝑢𝑛𝑖𝑡3
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FUNGSI TRIGONOMETRI 

TRIGONOMETRIC FUNCTIONS 

 

1 (a) (sin 𝜃)2 = sin 𝜃 × sin 𝜃 

              =
2

√5
×

2

√5
 

              =
4

5
 

 

 
 
1 
 
1 

 
 
 
 
 
2 

 
(b) 

sin 𝜃

tan 𝜃−cos 𝜃
 =

2

√5

2−
1

√5

 

                          = 
(

2

√5
)(2+

1

√5
)

(2−
1

√5
)(2+

1

√5
)
 

                          =
2+4√5

19
 

 

 

 
1 
 
 
1 
 
1  

 
 
 
 
 
 
 
 
 
3 

2 (a) 𝑡𝑎𝑛 1950 = 𝑡𝑎𝑛(60 + 135) 

                = 
tan 60+tan 135

1−tan 60 tan 135
 

                = 
√3−1

1−(√3)(−1)
 

                = 
√3−1

√3+1
 

 

P1 
 
 
 
K1 
 
N1 
 

 
 
 
 
 
 
 
3 
 

 (b) tan 𝑌 = 5 − 4 tan 𝑋 … … … (1) 

tan(𝑋 − 𝑌) = −1 

tan 𝑋 − tan 𝑌

1 + tan 𝑋 tan 𝑌
= −1 

tan 𝑋 − tan 𝑌 = −1 − tan 𝑋 tan 𝑌 … … (2) 

Sub (1) into (2) 

tan 𝑋 − 5 + 4 tan 𝑋 = −1 − tan 𝑋 (5 − 4 tan 𝑋) 

4 tan2 𝑋 + 10 tan 𝑋 − 4 = 0 

2 tan2 𝑋 + 5 tan 𝑋 − 2 = 0 

(2 tan 𝑋 − 1)(tan 𝑋 − 2) = 0 

tan 𝑋 =
1

2
 𝑎𝑡𝑎𝑢 tan 𝑋 = 2 

X=26.75,                 X=63.43 

tan 𝑋 =
1

2
                                       tan 𝑋 = 2 

 
 
 
 
 
P1 
 
 
 
 
 
K1 
 
 
 
 
 
K1 
 
 
N1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

189



tan 𝑌 = 5 − 4 (
1

2
)                        tan 𝑌 = 5 − 4(2) 

Y=71.57                                               Y= 108.43(ignore) 

X=26.75, Y=71.57 

 

 
 
 
N1  

 
 
 
5 

3 (a) (sin x – cos x)(tan x +cot x) = (sin 𝑥 − cos 𝑥) (
sin 𝑥

cos 𝑥
+

cos 𝑥

sin 𝑥
) 

                                             =(sin 𝑥 − cos 𝑥) (
𝑠𝑖𝑛2𝑥+𝑐𝑜𝑠2𝑥

sin 𝑥 cos 𝑥
) 

         =(sin 𝑥 − cos 𝑥) (
1

sin 𝑥 cos 𝑥
) 

                                              =
sin 𝑥

sin 𝑥 cos 𝑥
−

cos 𝑥

sin 𝑥 cos 𝑥
 

                                              = 
1

cos 𝑥
−

1

sin 𝑥
 

       = sec x – cosec x 

 

 
 
 
 
K1 
 
 
 
 
 
N1 

 
 
 
 
 
 
 
 
 
 
2 

 (a) (i) a=2  b=2   c=-1 

 
(ii) k>1 k<-3 

 

N1 
n1  
 
 
K1 
n1 
 

 
 
 
4 

4 (a) 2 

(b) 3 

(c)  (45,3),(135,-3),(225,3),(315,-3) 

(d)(e) 

 

 

 

 

 

 

 

 

     

1 
1 
 
 

 

y 

x 
0 180 360 

4 
3 

-3 
-2 

2 
1 

-1 
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5  

 

 
 
P1 
P1 
P1 
 
 
 
 
K1   

 

 𝑦 = 4 −
𝑥

𝜋
 

4 solutions 

n1  
 
N1 

 

6 a) LHS 
= 1 – 2 sin2 x 
= 1 – 2 ( 1 – kos2 x) 
= 1 – 2 + 2 kos2 x 
= 2 kos2 x – 1 

b)  

 

c) Persamaan  

y = 2 – 
𝑥

𝜋
                                                                              

Lukis Garis lurus  

y = 2 – 
𝑥

𝜋
                                                                                

        Bilangan 

penyelesaian = 4 

K1 

 

N1 

 

 

 

 

 

N1 

K1 

 

   

N1 

 

7 
(𝑎)

2 

𝑡𝑎𝑛 𝑥 + 𝑘𝑜𝑡 𝑥
 

 

=
2

𝑠𝑖𝑛 𝑥
𝑘𝑜𝑠 𝑥

+
𝑘𝑜𝑠 𝑥
𝑠𝑖𝑛 𝑥

 

 

=
2 𝑠𝑖𝑛 𝑥 𝑘𝑜𝑠 𝑥

𝑠𝑖𝑛2𝑥 +  𝑘𝑜𝑠2𝑥
 

 

= 𝑠𝑖𝑛 2𝑥 

 

(b) (i) h=2, k=2, p=-1 

 

 

1 

 

 

 

1 

 

 

1 

 

 

2 

 

 

1,1 

 

 

 

 

 

 

 

 

 

 

3 

 

 

2 
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 2 solutions 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

 

 

4 

 

8 

 
 
Number of solutions = 3 
 

P1 

P1 

P1 

 

 

 

K1 

 

 

 

 

N1 

 

 

 

N1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

9. 

 

𝑦 =
3

4
−

3𝑥

2𝜋
 

Number of solutions = 3 
 
 
 
 
 
 
 

P1 

P1 

P1 

 

 

 

K1 

 

 

 

 

 

 

 

N1 

 

 

N1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

 
 

x 

y 

0 

1 

-1 
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10 (a) 

 
 
(b) y = -2 
 
(c) 2 0y−    

 

  

11 

 
 
Number of solutions = 2 
 

  

12 (a) 
2 sin 𝑥 𝑘𝑜𝑠 𝑥

−(1−2𝑠𝑖𝑛2𝑥)
 

 

−
sin 2𝑥

𝑘𝑜𝑐 2𝑥
 

 
 
 
 
 
 
 
 
 
 
 

K1 

 

 

K1 

2 

 
 

x 

y 

0 

-2 

  
x 

y 

0 

4 

1 
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 (b)  

 
(ii) p = 0 
 

 

P1 

P1 

P1 

 

 

 

 

 

 

 

 

 

N1 

4 

13 (a) 

 
 
 

                    Graph cos x 

                    Graph 𝑦 = |𝑘𝑜𝑠 𝑥 −
1

2
| 

                    Label amplitude 
                    Label 0 , 2𝜋 

 

 

 

 

 

 

 

 

 

 

 

 

 

P1 

P1 

P1 

P1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 (b) y = k - 𝜋 

      𝜋 < 𝑘 ≤
1

2
+ 𝜋 

K1 

N1 

 

2 

 

14 (a)    
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 (b)  

 

  

 (c) 

 

  

15 (a) 

 
𝑘𝑜𝑠 𝑥 

K1 

 

 

 

 

 

 

 

 

N1 
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 (b) 

 

 

 

 

 

 

 

 

 

 

K1 

 

 

P1 

P1 

 

P1 

 

 

 

 

 

N1 

 

 (c) 

 
 

 

K1 

 

 

 

 

 

N1 

 

N1 

 

16 (a) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

K1 

 

 

N1 
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 (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K1 

K1 

 

K1 

 

 

 

K1 

 

 

N1 

 

17 (a)(i) 

 
 

 

 

K1 

 

 

 

 

 

K1 

 

 

N1 

 

 (a)(ii) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

N1 
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 (b)(i) 

 
 

 

 

P1 

 

P1 

 

P1 

 

 (b)(ii) 

 

 

 

K1 

 

 

K1 

 

 

 

N1 

 

18 (a) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

P1 

P1 

P1 

P1 

 

 (b) 

 
 
 
 

 

 

K1 

 

 

K1 

N1 
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19 (a) 

 

 

 

 

 

 

K1 

 

N1 

 

 

 

 

 

 

 

2 

 (b) 

 
Shape and sysle 
Amplitude 
Shifted 
Modulus 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P1 

P1 

P1 

P1 

 

 

 

N1 

 

 (c) 

 
 
 

 

 

K1 

 

 

 

 

 

K1 

K1 

N1 
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20 (a) 𝑘𝑜𝑠 (
𝑦

2
+

𝑦

2
) = 3𝑠𝑖𝑛

𝑦

2
− 1 

      1 − 2𝑠𝑖𝑛2 (
𝑦

2
) = 3 𝑠𝑖𝑛

𝑦

2
− 1 

      2𝑠𝑖𝑛2 𝑦

2
+ 3𝑠𝑖𝑛

𝑦

2
− 2 = 0 

     𝑆𝑖𝑛
𝑦

2
=

1

2
 

    y = 60, 300 
 

K1 

 

K1 

K1 

 

K1 

N1 
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PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

1. (a) 28

8 P
 

 
      80 640 

 

(b) !3!8  
 
      241 920 

 

(c)  !5!6!10   
 
        3 542 400 

1 

 
1 

 

 
1 

 

1 
 

2 

 

1 
 

7 

2. 
(a) 

 
66

!2!2

!


n

n
 

 

         01112  nn  
 

       12n  
 

(b) (i) 
 

2

!19 
 

 
            20 160 

 

     
 (ii) 

       29282726

9

9

8

9

7

9

6

9 PPPP


 

 
             60 840 

        

 

1 
 

 

1 

 
1 

 

 
1 

 

1 

 
 

2 

 
 

1 

8 

3. (a)  2

5

1

1 CC 
 

 
        10 

 

(b) (i)  
!2

!6

 

 
             360 

 

     
(ii)  !3

!2

!4


 

      
         

  
 360 – 72 

 

            288 

 

 
 

1 

 
 

1 

 
 

1 

 

 
1 

 

 
1 

 

1 

6 
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PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

4. (a) 2

15C
 

 
      105 

 

(b) 2

3C
 

 

      2

3105 C
 

 
       102 

1 

 
1 

 

 
1 

 

1 
 

1 

 

5 

5. (a) 
3

7

3

6 CC   
 
       700 

 

(b)    3

5

0

2

3

6

1

5

2

2

3

6 CCCCCC 
 

 
       300 

 
(c) !5!2

 
 

      
240!6

 
 
       480 

1 

 

1 
 

 

1 

 
1 

 

 
1 

 

1 

 
1 

 

7 

6. 
(a)  PARAH : 60

!2

!5


 

 

        
PERAH : 120!5   

 

        Tidak sama kerana perkataan PARAH mempunyai 

       objek secaman. 

 

(b)    7

7

2

4

4

8

6

6

2

4

5

8 CCCCCC 
 

 

        756
 

 
              

 
1 

 

1 

 
 

1 

 
 

1 

 
1 

5 

7. (a) !3!7
 

 
      30 240 

 

(b)      5

5

7

12

6

6

6

12

7

7

5

12 CCCCCC   
 
        2 508 
 

1 

 

1 
 

2 

 

1 

5 
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PERATURAN PEMARKAHAN 

BIL PEMARKAHAN 
SUB 

MARKAH 
JUMLAH 

8. (a) (i) 720!6 
 

 

     (ii) !3!4  
 
            144 
 

(b) 
!2

!4

 

 

      2
!2

!4

!2

!4


 

 
       288 

1 

 
1 

 

1 
 

 

1 
 

 

1 

 
 

1 

 

6 

9. 
(a) 6

!2

!2
!3 

 

 

      
6

!2

!4
  

 
       6 

 

(b) 4

12

1

10

2

5 PPP 
 

 
       2 376 000 

 

 

1 

 

 
1 

 

 
1 

 

1 

 
1 

 

 

5 

10. (a)       5

5

5

7

4

5

6

7

3

5

7

7 CCCCCC 
 

 

        
66 

 

(b)    1

5

2

3

0

5

3

3 CCCC 
 

 

        16
 

 
              

2 

 

1 

 
 

1 

 
 

1 

5 
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TABURAN KEBARANGKALIAN

1. a) P(Kedua-dua berwarna biru)

= 6
20( ) 5

19( ) = 3
38

b) P(berbeza warna)

= 6
20( ) 14

19( ) + 14
20( ) 6

19( ) = 42
95

2. a) {LL, LP, PL, PP}

b) X = {0, 1, 2}

3. P(‘3’) = 1
3

P(1) = P(2) = P(4) = P(5) = P(6) = (1 – ) ÷ 5 =1
3  2

15

P(Nombor berlainan)

= 1 – P(11) – P(22) – P(33) – P(44) – P(55) – P(66)

= 1 – 5 –2
15( ) 2

15( ) 1
3( ) 1

3( )
= 36

45

= 4
5

4. 50 = np

25 = npq

25 = (50)q

q = 1
2

p = k = 1 – 1
2

= 1
2
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50 = n( )1
2

n = 100

5. a) P(X ≥ 2) = 1 – [P(X = 0) + P(X = 1]

= 1 – 10C0 (0.6)0 (0.4)10 – 10C1 (0.6)1 (0.4)9

= 0.9983

b) × 8002
5

= 320

6. a) X ~ N (μ ,  σ2)

= 0.674(3−μ)
σ

3 – = 0.674 …(Persamaan 1)µ σ

= –0.674(−3−μ)
σ

–3 – = –0.674 …(Persamaan 2)µ σ

(Persamaan 1) – (Persamaan 2) : 6 = 2(0.674 )σ

= 4.451σ

b) P(Lewat) = P(X > 5)

= P [ Z > ](5−0)
4.451

= 0.1308

7. a) X ~ B(5 , p)

p5 = 0.01024

p = 0.4
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b) P(X > 3) = P(X = 4) + P(X = 5)

= 5C4 (0.4)4 (0.6)1 + 5C5 (0.4)5 (0.6)0

= 0.0870

8. a) X ~ N(2 , t2)

P(X > 2.6) = 0.1841

P(Z > ) = 0.18412.6 − 2
𝑡

= 0.92.6 − 2
𝑡

t = 0.6667

b) P(1.2 < X < 2.6) = P( < Z < )1.2−2
0.6667

2.6−2
0.6667

P(–2 < Z < 0.900) = 1 – 0.0228 – 0.1841

= 0.7931

9. a) i) X ~ B(20 , 0.40)

P(X = 10) = 20C10 (0.4)10(0.6)10 = 0.1171

ii) P(X < 4) = P(X = 0) + P(X = 1) + P(X = 2) + P(X = 3)

= 20C0 (0.4)0(0.6)20 + 20C1 (0.4)1(0.6)19 + 20C2 (0.4)2(0.6)18

+ 20C3 (0.4)3(0.6)17

= 0.01596

b) min = np = 20(0.4) = 8

varians = npq = 8(0.6) = 4.8

10. a) X ~ N(56 , 82)

P(X > 40) = P(Z > )40−56
8

= P(Z > –2)

= 1 – 0.0228

= 0.9772
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= 0.9772𝑥
400

x = 390 (Bilangan pelajar lulus)

b) P(X > a) = 0.15

P(Z > ) = 0.15𝑎 − 56
8

= 1.37𝑎−56
8

a = 67 (Markah minimum gred A)
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