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𝟔𝒙𝟑𝒚𝟔 

𝟑, −𝟐 

𝟐√𝟓 



  

or (−𝟐, −𝟏) 

−𝟏. 𝟒𝟏, 𝟎. 𝟔𝟑 

or (−𝟑. 𝟓, 𝟒) 
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−𝟎. 𝟕𝟓, 𝟐. 𝟕𝟓 
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Aˡ (𝟏, 𝟓) 

Aˡ (𝟓, −𝟒) 
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38c   (-1,0),  (1,0)  and  (3,0)     41a (ℎ + 𝑎, 𝑘)      b   (0,0) and (
1

2
𝑎, 0) 
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39c -4 and -2   
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27a 

 

  27b 𝑦 = −(𝑥 − 3)3 

  27c Vertical Stretch by factor 5 
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𝟐. 𝟓 

𝟐. 𝟓 



  

parallel 

13  Sub 𝑦 = 𝑚𝑥 + 𝑐  into 𝑥2 + 𝑦2 = 𝑎2  

      to get 𝑥2 + (𝑚𝑥 + 𝑐)2 = 𝑎2 

      i.e.  (1 + 𝑚2)𝑥2 + 2𝑚𝑐𝑥 + (𝑐2 − 𝑎2) = 0 

      tangent ∴ single intersection ∴  𝐷 = 𝑏2 − 4𝑎𝑐 = 0   

      giving  (2𝑚𝑐)2 − 4(1 + 𝑚2)(𝑐2 − 𝑎2) = 0 

      rearrange to get   𝑐2 = 𝑎2(1 + 𝑚2) 



 

  

𝟐𝟎 

𝟔𝟎 𝟔𝟎, 



  

𝟏𝟖𝟕𝟐 

𝒄 = −𝟏𝟏 

𝟑𝒙𝟐 + 𝟐𝒙 − 𝟔 



  

𝟏

𝟔
 



  

b     𝟔𝒚 = 𝟖𝒙 −
𝟐𝟕

𝟐
      𝒚 = −𝟔𝒙 − 𝟏𝟕 

c   (−
𝟏

𝟒
, −

𝟑𝟏

𝟐
) 

𝟑𝟖, 

3a.   ℎ =
16

𝑟2     b.  𝐴 = 2𝜋𝑟2 + 2𝜋𝑟ℎ   d.  24𝜋 cm2   

4.  54𝜋 cm2      5.  32 cm   

6.  40 m           7.  90 m 

8a.  ℎ =
108

𝑥2   c.  108 cm2 

9a.   60 − 2𝑥  b.   𝑥(60 − 2𝑥)     

  c.  𝑥 = 15 m, 𝐴 = 450 m2 

10a.  12   c.  212 cm          

11a.  5 

12a. ℎ =
192−𝑟2

2𝑟
 c.  512𝜋 cm3   

13b.  16 cm3            14b.  2√3 cm2   

15a.  5𝑥 − 𝑥2    b.   𝑥 = 𝑦 =
5

2
 

16.   2 

17a.  𝑉 = 108𝜋ℎ −
1

3
𝜋ℎ3             b.  432𝜋√3 cm3 

18 a.  𝑉 =
4𝜋

3
𝑥2 + 16𝜋𝑥 +

256𝜋

3𝑥
     b.  144𝜋 cm3 

 

EXERCISE 4F  
(alternative answers for EDEXCEL board) 



  

(𝟏, 𝟔) max.  (𝟐, 𝟓) min. 

73 b 

75 a 

76 b 

 
Note: For Edexcel, answer to 76b is 𝑥 ≤ 1, 𝑥 ≥ 2 

 

77 a   𝐿 = 16𝑥 + 4ℎ          b    ℎ = 24 − 4𝑥   

     d   𝑥 = 4,   𝑉𝑚𝑎𝑥 = 384 cm3 

78   𝑥 = 10,   𝑉𝑚𝑎𝑥 = 1333
1

3
  cm3  

79   𝑎 = 2,   𝑏 = −15             

 



  

𝟒

𝟑
   < 𝒙 < 𝟐    

 

 [Edexcel:  𝟒

𝟑
   ≤ 𝒙 ≤ 𝟐] 

−𝟐. 𝟐𝟓 

 [Edexcel:  𝒙 ≤ −√𝟐, 𝒙 ≥ √𝟐] 
 [Edexcel:  𝒙 ≤ −𝟒, 𝒙 ≥ 𝟏] 

(−𝟏, 𝟕) 



 

  

c 

 3  i    (𝒙 − 𝟏)(𝒙𝟑 + 𝒙 + 𝟏𝟎)         ii  𝒙 = −𝟐   
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Note               

𝒖𝟐 stands for 

‘units squared’ 

- OPTIONAL 

𝟒𝟏

𝟔
 



 

 

 

 

 

 

  

1 a 

x 0° 30° 60° 90° 120° 150° 180° 

y 1 0.866 0.5 0 -0.5 -0.866 -1 
 

x 210° 240° 270° 300° 330° 360° 

y -0.866 -0.5 0 0.5 0.866 1 

 

 y 

x 90°           180°            270°           360° 

b 

1 

 

 

 

 -1 

2 a 

x 0° 30° 60° 90° 120° 150° 180° 

y 0 0.5 0.866 1 0.866 0.5 0 
 

x 210° 240° 270° 300° 330° 360° 

y -0.5 -0.866 1 -0.866 -0.5 0 

 

 
y 

x 90°           180°            270°           360° 

b 

1 

 

 

 

 -1 

3 a    

x 0° 30° 60° 90° 120° 150° 180° 

y 0 0.577 1.73 - -1.73 -0.577 0 
 

x 210° 240° 270° 300° 330° 360° 

y 0.577 1.73 - -1.73 -0.577 0 
 

     90° and 270° omitted because tan 90° and tan 270° have no values 

   b   graph shown in textbook 

    c   tan 89° = 57.2…,  tan 89.9° = 572.9… etc. 

 



  

𝟏𝟔𝟔. 𝟎°, 𝟑𝟒𝟔. 𝟎° 



  



 

  



  

𝟏𝟖𝟎 

𝟕𝟏. 𝟔° 

−𝟏𝟔𝟎. 𝟓°, −𝟏𝟗. 𝟓° 

k  𝟏. 𝟓𝟑 

𝟔𝒙𝟑𝒚𝟔 

−
𝟑√𝟑

𝟖
 

±𝟏𝟐𝟎°, ±𝟒𝟖. 𝟐° 

−𝟏𝟔𝟓°, −𝟕𝟓°, 𝟏𝟓°, 𝟏𝟎𝟓° 



  

𝒚 

𝒙 

11 a   𝟑 𝐥𝐨𝐠 𝒙 − 𝐥𝐨𝐠 𝒚 + 𝐥𝐨𝐠 𝟓 = 𝟎      b   𝒚 = 𝟓𝒙𝟑 

 

𝒆𝟐 



𝟑

𝟐
 

[Note: 𝒙 = − 𝟏

𝟒
  

is invalid] 

𝒚 

𝒙 

𝟏 

13  a 

b   2.59 
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b   0,  0.56 
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𝒙 
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21 a 

𝒚 
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𝟑𝟖. 𝟒 

𝟏

𝟑
𝐚 +

𝟐

𝟑
𝐛 

√𝟐

𝟒
(𝟐𝐢 + 𝟐𝐣) 

√𝟓

𝟏𝟎
(𝟒𝐢 − 𝟐𝐣) 

(
−𝟏
𝟎

) 



  

Note: In Question 11, vertices 

should be  (−𝟓𝐢 + 𝟐𝐣) …      

not   (−𝟒𝐢 + 𝟐𝐣) … 
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