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Half Term 4A (ANSWERS) Week 1 

1  

2 𝐴𝐵⃗⃗⃗⃗  ⃗ = [
−4
10

]            |𝐵𝑀⃗⃗⃗⃗ ⃗⃗  | = 
1

2
 |𝐴𝐵⃗⃗⃗⃗  ⃗|  

|𝐴𝐵⃗⃗⃗⃗  ⃗| = √(−4)2 + 102   

           = √116      |𝐵𝑀⃗⃗⃗⃗ ⃗⃗  | = 
√116

2
  = √29  

 

3  

4  

5 (x - 3)2 – 9 + (y – 2)2 – 4 – 23 = 0 
(x - 3)2 + (y – 2)2 = 62 
Centre (3, 2)   Radius 6 
 

∫ 3𝑥−4 − 6𝑥−32

1
𝑑𝑥  

 = 
  3

−3𝑥3
+  

6

2𝑥2
 

   

= (
−1

8
+  

3

4
)  −  (−1 + 3) = −1

3

8
 

 

1

5
𝑙𝑜𝑔32 − 2 𝑙𝑜𝑔 4 + 𝑙𝑜𝑔64  

=  𝑙𝑜𝑔32
1

5 − 2 𝑙𝑜𝑔 22 + 𝑙𝑜𝑔26  

=  𝑙𝑜𝑔2 − 4 𝑙𝑜𝑔 2 + 6𝑙𝑜𝑔2  

=  𝑙𝑜𝑔 8 

 
(3𝑥 + 1) 𝑙𝑜𝑔 3 =log 18 

3𝑥 𝑙𝑜𝑔 3 + 𝑙𝑜𝑔3 = log 18 

3𝑥 𝑙𝑜𝑔 3 = log 6 

𝑥 =
𝑙𝑜𝑔 6

3 𝑙𝑜𝑔 3
  

AS SKILLS CHECKS 
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Half Term 4A (ANSWERS) Week 2 

1  

2  

3  

4  

5  

𝑦 = 2𝑥
3

2 − 4𝑥−1  

𝑑𝑦

𝑑𝑥
= 3√𝑥 +

4

𝑥2
  

𝑥 =
1

4
              

𝑑𝑦

𝑑𝑥
=

3

2
+ 64      𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =  

131

2
  

𝐴𝐵⃗⃗⃗⃗  ⃗ =   (6 − 3)𝑖 + (10 − −2)𝑗  
       = 3𝑖 + 12𝑗 

|𝐴𝐵⃗⃗⃗⃗⃗⃗  ⃗| = √32 + 122  

           =  √153 
           = 3√17 
 

𝑙𝑜𝑔4 64 +  𝑙𝑜𝑔3 27  

𝑙𝑜𝑔4 43 +  𝑙𝑜𝑔3 33  

= 3 + 3  

= 6 

 

(3𝑥 − 2)𝑙𝑜𝑔2 = 𝑙𝑜𝑔6  

3𝑥𝑙𝑜𝑔2 = 𝑙𝑜𝑔24  

𝑥 =
𝑙𝑜𝑔24

𝑙𝑜𝑔8
  

(x + 1)2 + (y - 3)2 = 52 
Intersects the x-axis when y = 0 
(x + 1)2 + (- 3)2 = 52 
x2 + 2x + 1 + 9 = 25 
x2 + 2x - 15 = 0 
(x + 5)(x – 3) = 0                       Intersects the x- axis at x = -5 and x = 3 
 



 www.mathsbox.org.uk  

Half Term 4A (ANSWERS) Week 3 

1  

2  
 

3  

4  

5  

f(x) = 𝑥−3 − 3𝑥4 

𝑑𝑦

𝑑𝑥
= −3𝑥−4 − 12𝑥3  

= −(
3

𝑥4
+ 12𝑥3)         𝑥 > 0           

3

𝑥4
+ 12𝑥3 > 0       

𝑑𝑦

𝑑𝑥
< 0  

 

𝑡𝑎𝑛 30° =  
𝑎

4√3
  

                 a = 4 

 

3log x + 4log y – 2log (xy) 

 = log x3 + log y4 – log x2y2 

= 𝑙𝑜𝑔
𝑥3𝑦4

𝑥2𝑦2
 

=𝑙𝑜𝑔 𝑥𝑦2 

 
30e-0.4t = 15 
e-0.4t = 0.5 
-0.4t = ln 0.5 

t = 
𝑙𝑛 0.5

−0.4
 

t = 1.73 seconds 
 

x2 + y2 = 52 
x = 1 - y 
(1 - y)2 + y2 = 25 
1 – 2y + 2y2 – 25 = 0                                     y = 4   x = -3      (-3, 4) 
2y2 – 2y - 24 = 0        y = -3   x = 4      (4, -3) 
y2 – y – 12 = 0 
(y – 4)(y + 3) = 0 
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Half Term 4A (ANSWERS) Week 4 

1  

2  

3  

4  

5  

𝑦 = 2𝑥4 + 64𝑥   

𝑑𝑦

𝑑𝑥
= 8𝑥3 + 64  

8𝑥3 + 64 = 0 

x = -2       y = -96       (-2, -96) 

 

𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 𝑜𝑓 [
   3
−4

] is   √32 + (−4)2 = 5  

            

5 × 4 = 20                   4 × [
3
4
]  = [

12
−16

] 

𝑙𝑜𝑔3(4𝑥 + 1) = 2  

4x + 1 = = 3 

4x + 1 = 9 

 x = 2 

 

15000e-0.3t = 5000 

e-0.3t = 
1

3
  

t = 
𝑙𝑛

1

3

−0.3
 

t = 3.66  years     
 

Radius = 5       Centre (3,5) 

(x – 3)2 + (y – 5)2 = 25 
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Half Term 4A (ANSWERS) Week 5 

1  

2  

3  

4  

5  

∫ 3𝑥
1

2 − 𝑥−2 𝑑𝑥   
2

1
  

= 2𝑥
3

2 +
1

𝑥
    

(2 × 2√2 +  
1

2
) − (2 + 1) = 4√2 −

5

2
    

 

𝑨𝑩⃗⃗⃗⃗⃗⃗ = [
3
4
]- [

−1
2

] 

         

  = [
4
2
]           𝜃 = 𝑡𝑎𝑛−1 (

2

4
)   

                                    𝜃 = 26.6° 
 

2𝑙𝑜𝑔𝑎 4 − 𝑙𝑜𝑔𝑎 4 +
1

2
𝑙𝑜𝑔𝑎 16 =

1

2
𝑙𝑜𝑔𝑎 𝑥  

𝑙𝑜𝑔𝑎 4 + 𝑙𝑜𝑔𝑎 4 =
1

2
𝑙𝑜𝑔𝑎 𝑥  

𝑙𝑜𝑔𝑎 42 = 𝑙𝑜𝑔𝑎 𝑥
1

2  

𝑥
1

2 = 16      𝑥 = 256  
  
 

4000 × 1.035t = 10000 

1.035t = 2.5 

t ln 1.035 = ln 2.5 

t =26.6 years 

 

Centre of circle =(
7−1

2
,
−1+5

2
) = (3,  2) 

Radius of circle = 
1

2
√82 + 62 = 5 

(x - 3)2 + (y – 2)2 = 25 
x = 0 
9 + y2 -4y + 4 – 25 = 0 
y2 – 4y -12 = 0 
(y – 6)(y + 2) = 0                    (0,6)    (0,-2) 
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Half Term 4A (ANSWERS) Week 6 

1  

2  

3  

4  

5  

∫9 −
6

𝑥2
+

1

𝑥4
 𝑑𝑥 =  9𝑥 +  

6

𝑥
−

1

3𝑥3
+ 𝑐 

(18 + 3 −
1

24
)  −  (9 + 6 −

1

3
) = 6

7

24
 

𝑀 =  (
2+6

2
,
5−3

2
)  

     = (4 , 1) 

           𝐶𝑀⃗⃗⃗⃗⃗⃗ = [
4
1
] − [

−1
 4

] 

                             = [
   5
−3

] 

 

  

𝑚0𝑒
−60𝑘 =

𝑚0

2
  

𝑒−60𝑘 = 0.5  

−60𝑘 = ln 0.5  

𝑘 =
ln 0.5

−60
                  𝑘 = 0.0116 

 

 

(x - 2)2 - 4 + (y + 1)2 -1 – 8 = 0 
(x - 2)2+ (y + 1)2 =13 

Centre (2, -1)     Gradient of line from centre to (0,2)  = -
3

2
 

Gradient of tangent = 
2

3
     (y – 2) = 

2

3
x 

                                                     3y – 2x = 6 
 
  

𝑙𝑜𝑔2(𝑥
2 + 4) = 𝑙𝑜𝑔2 8  

𝑥2 + 4 = 8  
𝑥2 = 2 
𝑥 =  ± √2                 𝑥 = √2 
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Half Term 4A (ANSWERS) Week 7 

1  

2  

3  

4  

5  

𝑦 = 8𝑥
3

2 + 64𝑥−1      x = 4    y = 80 

𝑑𝑦

𝑑𝑥
= 12√𝑥 −

64

𝑥2
  

𝑥 = 4    
𝑑𝑦

𝑑𝑥
= 12 × 2 −  

64

16
          𝑦 = 20𝑥   

 

p + 3q = 5     3p + 9q = 15 

                       3p + 4q = 5  

                                5q = 10  

                                   q = 2        p = -1 

 

𝑙𝑜𝑔𝑎(𝑥 + 3) −  𝑙𝑜𝑔𝑎 2 = 𝑙𝑜𝑔𝑎 3𝑥  

 𝑙𝑜𝑔𝑎
(𝑥+3)

2
= 𝑙𝑜𝑔𝑎 3𝑥  

(𝑥+3)

2
= 3𝑥     6𝑥 = 𝑥 + 3         5𝑥 = 3       𝑥 =  

3

5
  

 

120 = 200e-10k 
e-10k = 0.6 
-10 k = ln 0.6 
   k = 

𝑙𝑛 0.6

−10
  

k = 0.0511 
 

(x - 1)2 - 1 + (y - 1)2 -1 – 23 = 0 
(x - 1)2 + (y - 1)2 =25 

Centre (1, 1)     Gradient of line from centre to (5,4)  = 
3

4
 

Gradient of tangent = -
4

3
     (y – 4) = -

4

3
(x - 5) 

                                         
                                                 3y + 4x =32 
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