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2023 CEED MOCK  

ADDITIONAL MATHS MARKING KEY 

PAPER II 

1(a)             P(club)=
𝟏𝟑

𝟓𝟐
=

𝟏

𝟒
, there are 13 clubs                                                             1mark 

 

P(Queen) = 
𝟒

𝟓𝟐
=

𝟏

𝟏𝟑
 since there are 4 Queens out of 52 cards                     1mark 

 

So P(club & queen) = 
𝟏

𝟒 
 𝒙

𝟏

𝟏𝟑
                                                                        2marks 

 

                                  =
𝟏

𝟓𝟐
                                                                             1mark 

 

(b) 

       𝑭 + 𝑮 + 𝑯 = (𝒊 − 𝟐𝒋) + (𝟐𝒊 + 𝒋) + (𝒊 + 𝟑𝒋)1mark 

                                       = 𝟒𝒊 + 𝟐𝒋  1mark 

     From 𝑭 = 𝒎𝒂,𝒂 =
𝑭

𝒎
 1mark 

a  =
𝟏

𝟏𝟎
(𝟒𝒊 + 𝟐𝒋) 1mark 

    = (⅖𝒊 + ⅕𝒋)𝒎/𝒔𝟐 1mark 

        

2(a)  Area under the graph = ½ x 2 x t  + ½ (20 + t ) x 4  1mark, 1mark 

        = t + 40 + 2t 1mark 

  But distance covered = 220Km 

  t + 40 + 2t = 220 1mark 

                3t = 180 1mark 

        t = 60 1mark 

(b) 

Let the position vector of point P be 𝒙𝒊 + 𝒚𝒋 

Since Vectors 𝑷𝑨⃗⃗⃗⃗⃗⃗  and 𝑶𝑩⃗⃗⃗⃗⃗⃗  are parallel then 

𝒎𝑷𝑨 = 𝒎𝑶𝑩 →
𝟒−𝒚

𝟑−𝒙
=

𝟐

𝟒
→ 𝟏𝟔 − 𝟒𝒚 = 𝟔 − 𝟐𝒙   1mark 

→ 𝟐𝒚 − 𝒙 = 𝟓 − − − (𝒊)          (1mark) 

Also regarding that  𝑷𝑨⃗⃗⃗⃗⃗⃗  is⏊to 𝑷𝑶⃗⃗⃗⃗⃗⃗  then 

[(𝟑 − 𝒙)𝒊 + (𝟒 − 𝒚)𝒋] . [(−𝒙𝒊 − 𝒚𝒋)] = 𝟎   1mark 

−𝟑𝒙+𝒙𝟐 − 𝟒𝒚 + 𝒚𝟐 = 𝟎 − − − −(𝒊𝒊)       

𝒇𝒓𝒐𝒎 (𝒊)𝒙 = 𝟐𝒚 − 𝟓, 𝒕𝒉𝒆𝒏 𝒔𝒖𝒃𝒔𝒕. 𝒊𝒏 (𝒊𝒊)𝒈𝒊𝒗𝒆𝒔; (1mark) 

−𝟑(𝟐𝒚 − 𝟓)+(𝟐𝒚 − 𝟓)𝟐 − 𝟒𝒚 + 𝒚𝟐 = 𝟎 

−𝟔𝒚 + 𝟏𝟓 + 𝟒𝒚𝟐 − 𝟐𝟎𝒚 + 𝟐𝟓 − 𝟒𝒚 + 𝒚𝟐 = 𝟎 

𝟓𝒚𝟐 − 𝟑𝟎𝒚 + 𝟒𝟎 = 𝟎 → 𝒚𝟐 − 𝟔𝒚 + 𝟖 = 𝟎 
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(𝒚 − 𝟐)(𝒚 − 𝟒) = 𝟎 → 𝒚 = 𝟐 𝒐𝒓 𝟒 

true value of 𝒚 𝒊𝒔 𝟐  

𝒔𝒖𝒃𝒔𝒕. 𝟐 𝒇𝒐𝒓 𝒚 𝒊𝒏 (𝒊)𝒈𝒊𝒗𝒆𝒔;    

𝟐(𝟐) − 𝒙 = 𝟓 → 𝒙 = −𝟏 

∴ 𝒕𝒉𝒆 𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏 𝒗𝒆𝒄𝒕𝒐𝒓 𝒐𝒇 𝒑𝒐𝒊𝒏𝒕 𝒑 𝒊𝒔 − 𝒊 + 𝟐𝒋    1mark 

 

3(a)  

𝑶𝑴⃗⃗⃗⃗⃗⃗  ⃗ =  𝑶𝑩⃗⃗⃗⃗⃗⃗  + 𝑩𝑴⃗⃗⃗⃗⃗⃗  ⃗      1mark 

       = 𝒃 +  𝒒(𝒃 + ⅔𝑶𝑨⃗⃗⃗⃗⃗⃗ )  1mark 

= 𝒃 +  𝒒(𝒃 + ⅔𝒂) 1mark 

= 𝒃 + 𝒒𝒃 + ⅔𝒂 

= 𝒃(𝟏 + 𝒒) + ⅔𝒒𝒂     (1marks) 

 

 

 (b )  

∑𝒇𝒙𝟐 =𝟑(𝟏𝟎)𝟐 + 𝟓(𝟏𝟓)𝟐 + 𝟖(𝟐𝟎)𝟐 + 𝟏𝟎(𝟐𝟓)𝟐 + 𝟖(𝟑𝟎)𝟐   +𝟔(𝟑𝟓)𝟐 + 𝟒(𝟒𝟎)𝟐 = 𝟑𝟏𝟖𝟐𝟓          

    1mark mid point, 1 mark multiplying frequency by mid point 

∑𝒇𝒙= 3(10) + 5(15) + 8(20) + 10(25) + 8(30) + 6(35) + 4(40) = 1125                              1mark 

𝒏 = ∑𝒇 = 3 + 5 + 8 + 10 + 8 + 6 + 4 = 44  1mark 

𝒇𝒓𝒐𝒎 𝝈𝟐 = 
∑𝒇𝒙𝟐−

(∑𝒇𝒙)𝟐

∑𝒇

∑𝒇
                            

 

 𝝈𝟐 = 
𝟑𝟏𝟖𝟐𝟓−

(𝟏𝟏𝟐𝟓)𝟐

𝟒𝟒

𝟒𝟒
   1mark 

         =
𝟏𝟑𝟒𝟔𝟕𝟓

𝟏𝟗𝟑𝟔
 1mark 

= 𝟔𝟗. 𝟔 𝒕𝒐 𝟏𝒅. 𝒑.    (1mark) 

 

4 (a)    

= ∑(𝒌 − 𝟐)𝟐
𝟕

𝒌=𝟏

 

= ∑ (𝒌𝟐 − 𝟒𝒌 + 𝟒)  𝟕
𝒌=𝟏 1mark 

 

= ∑ 𝒌𝟐 − 𝟒∑ 𝒌𝟕
𝒌=𝟏 + ∑ 𝟒𝟕

𝒌=𝟏
𝟕
𝒌=𝟏   1 mark 

 

=
𝟕(𝟕+𝟏)(𝟐.𝟕+𝟏)

𝟔
− 𝟒

𝟕(𝟕+𝟏)

𝟐
+ 𝟕. 𝟒  1mark 

 

= 𝟏𝟒𝟎 − 𝟏𝟏𝟐 + 𝟐𝟖 1mark 

             = 𝟓𝟔 Answer   1mark 
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 (b)  

If 𝒕𝒂𝒏 𝜽 =
𝟒

𝟑
, 𝒕𝒉𝒆𝒏 𝒔𝒊𝒏 𝜽 =

𝟒

𝟓
 𝒂𝒏𝒅 𝒄𝒐𝒔 𝜽 =

𝟑

𝟓
  1mark, 1mark 

(a) Regarding vertical motion taking s=15 

From 𝒔 = 𝒖𝒕 + ½𝒂𝒕𝟐    1mark 

→ 𝟏𝟓 = (𝟐𝟓𝒔𝒊𝒏𝜽)𝒕 + ½ × −𝟏𝟎 × 𝒕𝟐  1mark 

𝟏𝟓 = (𝟐𝟓 ×
𝟒

𝟓
) 𝒕 + ½ × −𝟏𝟎 × 𝒕𝟐 

→ 𝟓𝒕𝟐 − 𝟐𝟎𝒕 + 𝟏𝟓 = 𝟎  1mark 

𝒕𝟐 − 𝟒𝒕 + 𝟑 = 𝟎 

→ (𝒕 − 𝟏)(𝒕 − 𝟑) = 𝟎  1mark 

→ 𝒕 = 𝟏 𝒐𝒓 𝟑   1mark, 1mark 

∴ 𝒕𝒉𝒆 𝒃𝒂𝒍𝒍 𝒊𝒔 𝟏𝟓𝒎 𝒂𝒃𝒐𝒗𝒆 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝟏𝒔 𝒂𝒏𝒅 𝟑𝒔 𝒂𝒇𝒕𝒆𝒓 

𝒃𝒆𝒊𝒏𝒈 𝒔𝒕𝒓𝒖𝒄𝒌  

 

5       

 

𝑓𝑥 = 𝐹𝑐𝑜𝑠300 and 𝑓𝑦 = 2𝐹 − 𝐹𝑠𝑖𝑛300  1mark, 1mark 

𝑁𝑜𝑤 𝑓𝑟𝑜𝑚 𝑅2 = (𝑓𝑥)
2 + (𝑓𝑦)

2
       

(𝐹𝑐𝑜𝑠300)2 + (2𝐹 − 𝐹𝑠𝑖𝑛300)2 = 122                1mark 

𝐹2𝑐𝑜𝑠2300 + 4𝐹2 − 4𝐹2𝑠𝑖𝑛300 + 𝐹2𝑠𝑖𝑛2300 = 144 1mark 

𝐹2(𝑠𝑖𝑛2300 + 𝑐𝑜𝑠2300) + 4𝐹2 − 4𝐹2𝑠𝑖𝑛300 = 144 1mark 

5𝐹2 − 4𝐹2 × ½ = 144 1mark 

   → 3𝐹2 = 144 → 𝑭 = 𝟒√𝟑𝑵 

𝑓𝑦 = 2𝐹 − 𝑿 − 𝐹𝑠𝑖𝑛300 

0 = 2 × 4√3 − 𝑿 − 4√3 × ½ 1mark 

→ 𝑿 = 𝟔√𝟑𝑵            1mark 

 

 

6. 

Equation of line XY is  r = (
𝟏
𝟐
)  + k(

𝟒 − 𝟏
𝟑 − 𝟏

)   1mark 

    = (
𝟏
𝟐
) + 𝒌(

𝟑
𝟐
)    1mark 

At intersection, (
𝟏
𝟐
) + 𝒌 (

𝟑
𝟐
) = (

𝟒
𝟏
) + 𝒕 (

𝟔
𝟐
)   1mark 

   1 + 3k = 4 + 6t    1mark 

   3k – 6t = 3----------(i) 

 and                  2 + 2k = 1 + 2t             1mark, any one equation 

   2k - 2t = -1 --------(ii) 

Solving simultaneously,  t = 
−𝟏

𝟔
   m1 for solving simultaneous, 1mark for the 

answer 
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7 (a) 

x2 – 2x  + 1 + y2 – 2y + 1 = 7 + 1 + 1  1mark, 1mark 

( x – 1) 2 + ( y – 1)2 = 9    1mark,1mark 

( x – 1) 2 + ( y – 1)2 = 32    1mark 

 

The center of the circle is (1,1)   1mark 

Gradient of the straight line = 
−𝟑

𝟒
  1mark 

Gradient of the diameter = 
𝟒

𝟑
   1mark 

Eqn. of diameter is (y – 1) = 
𝟒

𝟑
(x – 1)  1mark 

   y – 1 = 
𝟒

𝟑
x - 

𝟒

𝟑
  1mark 

  3y – 3 = 4x – 4   1mark 

  3y – 4x = -1   1mark 

(b) 

Total number of students = 48   

  P(Add Maths) = 
𝟔

𝟒𝟖
  1mark 

  P(Agriculture) =
𝟏𝟐

𝟒𝟖
  1mark 

  P( Add maths or Agr) = 
𝟔

𝟒𝟖
 + 

𝟏𝟐

𝟒𝟖
 - 

𝟏𝟎

𝟒𝟖
 1mark,1mark, 1mark 

      = 
𝟖

𝟒𝟖
 1mark 

      = 0.167 1mark, B1 mark 

 

8. (a)     𝒀𝒁⃗⃗⃗⃗  ⃗ = (
𝟒 − 𝟑
𝟐 − 𝟐

)  1mark 

                   = (
𝟏
𝟎
)  1mark 

     𝑿𝒁⃗⃗ ⃗⃗  ⃗ = (
𝟔 − 𝟒
𝟓 − 𝟐

)     1mark 

                   = (
𝟐
𝟑
)  1mark 

|𝒀𝒁⃗⃗⃗⃗  ⃗ + 𝑿𝒁⃗⃗ ⃗⃗  ⃗|   = |(
𝟏
𝟎
) + (

𝟐
𝟑
)| 1mark 

 

                    = |(
𝟑
𝟑
)|   1mark 

        = √𝟑𝟐 + 𝟑𝟐    1mark 
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        = √𝟐𝟕 

         = 5.19  1mark 

(b)  

Acc. = 
𝑽

𝟗.𝟔
 m/s/s  1mark, 1mark 

 

S1 = 
𝒗𝟐− 𝟎𝟐

𝟐 𝒙  
𝑽

𝟗.𝟔   

    1mark, 1mark 

 = 
𝟒.𝟖𝒗𝟐

𝒗
 1mark 

 = 4.8v 1mark 

 

S2 = 
𝟐𝟓𝟐− 𝟎𝟐

𝟐 𝒙  𝟐.𝟓
     

 = 
𝟔𝟐𝟓− 𝒗𝟐

𝟓
  

 

4.8v + 
𝟔𝟐𝟓− 𝒗𝟐

𝟓
 =152  1mark 

24v + 625 – v2 = 760 1 mark 

v2 – 24v + 135v= 0     1mark 

(v -15)(v – 9) = 0   1mark 

 v = 15 or v = 9 1mark, 1mark 

 

9. (a) 

[
𝟏 −𝟑
𝟒 𝟒

]   + [
𝟓 𝟓
𝟎 −𝟐

]   = [
𝟔 𝟐
𝟒 𝟐

]  1mark 

      Det = [𝟔𝒙𝟐 − 𝟒𝒙𝟐] = 𝟏𝟐 − 𝟖 = 𝟒   1mark                                                             

. 

        𝑪𝒐𝒇𝒂𝒄𝒕𝒐𝒓 𝒎𝒂𝒕𝒓𝒊𝒙 = [
𝟐 −𝟒

−𝟐 𝟔
]         1mark                                                                        

Transpose of the Cofactor matrix = (
𝟐  − 𝟐
−𝟒      𝟔

)    1mark 

Thus the inverse  of [
𝟔 𝟐
𝟒 𝟐

] is  

  𝑨− =
𝟏

𝒅𝒆𝒕𝑨
 [

𝟐 −𝟐
−𝟒 𝟔

] 1mark 

    

                                                                   =
𝟏

𝟒
(
𝟐     − 𝟐
−𝟒       𝟔

)          1mark                  

 

                                                                    = (

𝟏

𝟐
     −

𝟏

𝟐

−𝟏     
 𝟑

𝟐

)  1mark              
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(b. 

Sum of OX-components: 

=10cos45o + 8sin60o – cos50o –7cos20o      1mark 

=10×
𝟏

√𝟐
 + 8×

√𝟑

𝟐

 – cos50o –7cos20o =5.49N to 2d.p.   1mark 

  Sum of OY-components: 

=10sin45o + 8cos60o – 3sin50o –7sin20o     1mark  

=10×
𝟏

√𝟐
 + 8×½ – 3sin50o –7sin20o =2.98N to 2d.p.   1mark 

 

 

 

 

 

 

 

                                                                   B1 mark 

 

𝑹𝟐 = (𝟓. 𝟒𝟗)𝟐 + (𝟐. 𝟗𝟖)𝟐(𝑷𝒚𝒕𝒉 theor.)    1mark 
                   𝑹 = √(𝟓. 𝟒𝟗)𝟐 + (𝟐. 𝟗𝟖)𝟐 = 𝟔. 𝟐𝟓𝑵 to 2d.p.   1mark 

 

 

(i) acceleration = 
𝟓𝟎𝟎𝒌𝒈

𝟔,𝟐𝟓𝑵
     1mark 

= 80m/s/s     1mark 
                   

(ii) 𝑫𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏 → 𝒕𝒂𝒏𝜽 =
𝟐.𝟗𝟖

𝟓.𝟒𝟗

                 1mark 

                    𝜽 = 𝒕𝒂𝒏−𝟏 (
𝟐.𝟗𝟖

𝟓.𝟒𝟗
) = 𝟐𝟖. 𝟒𝟗𝒐𝒕𝒐 𝑶𝑿    1mark, 1mark, 1mark 

  

 

 

END OF MARKING KEY 
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END OF QUESTION PAPER 
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