
AQA MPC2 Core 2 Mathematics 22 May 2014 
 

Question Paper and Worked Solutions 
Please note, this document represents my own solutions to the questions, is entirely unofficial and is not related to 
the mark scheme (which I have not seen).  Therefore, while it should help you see how to do the questions, it won’t 
include every valid method or give you a break down of the mark allocation.  If you spot any errors, or think you have 
found a better solution, please email me so I can update it.   
 

 
1. 
a) 

𝐴𝑟𝑒𝑎 =
1

2
𝑎𝑏 sin 𝐶 =

1

2
(5)(12) sin 47 = 𝟐𝟐𝒄𝒎𝟐 𝒕𝒐 𝒕𝒉𝒆 𝒏𝒆𝒂𝒓𝒆𝒔𝒕 𝒄𝒎𝟐 

b) 
𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos 𝐴 = 52 + 122 − 2(5)(12) cos 47 = 87.16 …     ⟹     𝑎 = 𝟗. 𝟑𝒄𝒎 𝒕𝒐 𝟏 𝒅. 𝒑. 
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2. 
a) 

∫ 1 + 3𝑥
1
2 + 𝑥

3
2  𝑑𝑥 = 𝑥 +

3𝑥
3
2

3
2

+
𝑥

5
2

5
2

+ 𝐶 = 𝒙 + 𝟐𝒙
𝟑
𝟐 +

𝟐𝒙
𝟓
𝟐

𝟓
+ 𝑪 

b) 
i. 

(1 + 𝑦)3 = 1 + 3𝑦 + 3𝑦2 + 𝑦3     ⟹     𝒏 = 𝟑 
ii. 

𝐿𝑒𝑡 𝑦 = √𝑥     ⟹     (1 + √𝑥)
3

= 𝟏 + 𝟑𝒙
𝟏
𝟐 + 𝟑𝒙 + 𝒙

𝟑
𝟐 

c) 

∫ (1 + √𝑥)
3

 𝑑𝑥
1

0

= ∫ 1 + 3𝑥
1
2 + 3𝑥 + 𝑥

3
2 𝑑𝑥

1

0

= [𝑥 + 2𝑥
3
2 +

3𝑥2

2
+

2𝑥
5
2

5
]

0

1

= (1 + 2 +
3

2
+

2

5
) − (0) =

49

10
= 𝟒. 𝟗 

 

 
3. 
a) 

𝑆∞ =
𝑎

1 − 𝑟
=

54

1 −
8
9

=
54

1
9

= 54 × 9 = 𝟒𝟖𝟔 

b) 

𝑆𝑛 =
𝑎(1 − 𝑟𝑛)

1 − 𝑟
    ⟹     𝑆2 =

54 (1 − (
8
9)

2

)

1 −
8
9

=
54 (

17
81)

1
9

= 𝟏𝟎𝟐 

c) 

𝑈𝑛 = 𝑎𝑟𝑛−1     ⟹     𝑈12 = 54 × (
8

9
)

11

= (2 × 33) × (
23

32)

11

= 2 × 33 ×
233

322
=

𝟐𝟑𝟒

𝟑𝟏𝟗
 



 
4. 
a) 

𝑦 =
1

𝑥2
+ 4𝑥 = 𝑥−2 + 4𝑥    ⟹    

𝒅𝒚

𝒅𝒙
= −𝟐𝒙−𝟑 + 𝟒 = −

𝟐

𝒙𝟑
+ 𝟒 

b) 

𝑥 = −1    ⟹    
𝑑𝑦

𝑑𝑥
= (−

2

(−1)3
+ 4) = 6 = 𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡    ⟹     𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑛𝑜𝑟𝑚𝑎𝑙 = −

1

6
 

 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝑦 − −3 = −
1

6
(𝑥 − −1)     ⟹     𝒚 + 𝟑 = −

𝟏

𝟔
(𝒙 + 𝟏)   𝒐𝒓    𝒙 + 𝟔𝒚 + 𝟏𝟗 = 𝟎 

c) 
𝑑𝑦

𝑑𝑥
= −12    ⟹    −

2

𝑥3
+ 4 = −12    ⟹     

2

𝑥3
= 16    ⟹     2 = 16𝑥3     ⟹     𝑥3 =

1

8
   ⟹     𝑥 =

1

2
 

 

𝑥 =
1

2
    ⟹     𝑦 =

1

(
1
2)

2 + 4 (
1

2
) = 6 

 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝒚 − 𝟔 = −𝟏𝟐 (𝒙 −
𝟏

𝟐
)     𝒐𝒓    𝒚 = −𝟏𝟐𝒙 + 𝟏𝟐 

 
 
  



 
5. 

𝑙 = 𝑟𝜃    ⟹     𝑟𝜃 + 2𝑟 = 4𝑟𝜃    ⟹     𝜃 + 2 = 4𝜃    ⟹     2 = 3𝜃    ⟹     𝜃 =
2

3
 

 

𝐴 =
1

2
𝑟2𝜃    ⟹     12 =

1

2
𝑟2 (

2

3
)     ⟹     𝑟2 = 36    ⟹     𝒓 = 𝟔𝒄𝒎 

 

 
6. 

a) 

 

b) 
𝑦 = sin 𝑥     →     𝑦 = sin 5𝑥 

 

𝑺𝒕𝒓𝒆𝒕𝒄𝒉 𝒊𝒏 𝒕𝒉𝒆 𝒙 𝒅𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒔𝒄𝒂𝒍𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 
𝟏

𝟓
 

 
c) 

𝑦 = sin 5𝑥     →     𝑦 = sin(5𝑥 + 10) = sin(5(𝑥 + 2)) 

 

𝑻𝒓𝒂𝒏𝒔𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒚 𝒗𝒆𝒄𝒕𝒐𝒓 [
−𝟐
𝟎

] 

 
  



 
7. 
a) 

cos2 𝑥 + 4 sin2 𝑥

1 − sin2 𝑥
= 7    ⟹   

cos2 𝑥 + 4 sin2 𝑥

cos2 𝑥
= 7    ⟹   

cos2 𝑥

cos2 𝑥
+

4 sin2 𝑥

cos2 𝑥
= 7    ⟹     1 + 4 tan2 𝑥 = 7 

 

⟹    4 tan2 𝑥 = 6    ⟹    tan2 𝑥 =
6

4
=

𝟑

𝟐
 

b) 
0° < 𝜃 < 180°    ⟹     0° < 2𝜃 < 360° 

 

cos2 2𝜃 + 4 sin2 2𝜃

1 − sin2 2𝜃
= 7    ⟹    tan2 2𝜃 =

3

2
    ⟹    tan 2𝜃 = ±√

3

2
    ⟹     2𝜃 = 50.76 … °    𝑜𝑟   − 50.76 … ° 

 
Using the graph of 𝑦 = tan 𝑥: 

 

2𝜃 = 50.76 … °, 230.76 … ° 
 

2𝜃 = −50.76 … °, 129.23 … °, 309.23 … ° 
 
Within range: 
 
2𝜃 = 50.76 … °, 230.76 … °, 129.23 … °, 309.23 … ° 
 

⟹     𝜽 = 𝟐𝟓°, 𝟔𝟓°, 𝟏𝟏𝟓°, 𝟏𝟓𝟓° 

 
  



 
8. 
a) 

𝑆𝑛 =
𝑛

2
(2𝑎 + (𝑛 − 1)𝑑)     ⟹     575 =

5

2
(2𝑎 + 4𝑑)     ⟹     230 = 2𝑎 + 4𝑑    ⟹     𝒂 + 𝟐𝒅 = 𝟏𝟏𝟓 

b) 
𝑈𝑛 = 𝑎 + (𝑛 − 1)𝑑    ⟹     87 = 𝑎 + 9𝑑 

Solving simultaneously: 
(𝑎 + 9𝑑) − (𝑎 + 2𝑑) = 87 − 115    ⟹     7𝑑 = −28    ⟹     𝒅 = −𝟒 

c) 
𝑑 = −4    ⟹     𝑎 + 2(−4) = 115    ⟹     𝑎 = 123 

 
Solving for 𝑈𝑛 = 0: 

𝑈𝑛 = 𝑎 + (𝑛 − 1)𝑑    ⟹     123 + (𝑛 − 1)(−4) = 0    ⟹     123 − 4𝑛 + 4 = 0    ⟹     𝑛 =
127

4
= 31.75 

 
⟹     𝑘 = 31    𝑎𝑛𝑑    𝑘 + 1 = 32 

 

∑ 𝑈𝑛

𝑘

𝑛=1

= 𝑆𝑘 = 𝑆31 =
31

2
(2(123) + (31 − 1)(−4)) =

31

2
(246 − 120) =

31

2
(126) = 𝟏𝟗𝟓𝟑 



 
9. 
a) 

𝑥 = 𝑘, 𝑦 = 6    ⟹     6 = 3 × 12𝑘     ⟹     2 = 12𝑘     ⟹    ln 2 = ln 12𝑘     ⟹    ln 2 = 𝑘 ln 12 
 

⟹     𝑘 =
ln 2

ln 12
= 𝟎. 𝟐𝟕𝟗 𝒕𝒐 𝟑 𝒔. 𝒇. 

b) 

∫ 3 × 12𝑥  𝑑𝑥
1.5

0

≈
1

2
ℎ{(𝑦0 + 𝑦3) + 2(𝑦1 + 𝑦2)}        ℎ =

1.5 − 0

3
= 0.5 

 
𝑥0 = 0  𝑦0 = 3 × 120 = 3  
𝑥1 = 0.5  𝑦1 = 3 × 120.5 ≈ 10.39  
𝑥2 = 1  𝑦2 = 3 × 121 = 36  
𝑥3 = 1.5  𝑦3 = 3 × 121.5 = 124.71  

 

∫ 3 × 12𝑥 𝑑𝑥
1.5

0

≈
1

2
ℎ{(3 + 124.70 … ) + 2(10.39 … + 36)} = 𝟓𝟓 𝒕𝒐 𝟐 𝒔. 𝒇. 

c) 
𝑦 = 3 × 12𝑥     ⟶     𝑦 = 3 × 12𝑥−1 + 𝑝 

 

𝑥 = 0, 𝑦 = 0    ⟹     0 = 3 × 120−1 + 𝑝    ⟹     𝑝 = −
3

12
= −

𝟏

𝟒
 

d) 
22−𝑥 = 3 × 12𝑥     ⟹     2 − 𝑥 = log2(3 × 12𝑥)     ⟹     2 − 𝑥 = log2 3 + 𝑥 log2 12 

 
⟹     2 − 𝑥 = log2 3 + 𝑥(log2 3 + log2 4)     ⟹     2 − 𝑥 = log2 3 + 𝑥(log2 3 + 2) 

 
⟹     2 − 𝑥 = log2 3 + 𝑥 log2 3 + 2𝑥    ⟹     2 − log2 3 = 3𝑥 + 𝑥 log2 3     ⟹     2 − log2 3 = 𝑥(3 + log2 3) 

 

⟹     𝒙 =
𝟐 − 𝐥𝐨𝐠𝟐 𝟑

𝟑 + 𝐥𝐨𝐠𝟐 𝟑
 

Produced by A. Clohesy; TheChalkface.net 
22/05/2014 


