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Question   Answer Mark AO Guidance 

1 (a)  LHS = sin
cos

cos sin x
x

x x+   M1* 1.1a Use of tan = sin/cos 

           = 
2 2cos sin
cos
x x

x
+  dM1 1.1 

Attempt common denominator (by multiplying numerator) OR 

apply sin2 𝑥 + cos2 𝑥 ≡ 1 in correct working to reach 

 cos 𝑥 +
1−cos2 𝑥

cos𝑥
 oe 

            = 1
cos x

     AG A1 2.2a www, Must see previous line and answer 

             [3]   

1 (b)  tan2
 x = 1

2
  M1 1.1a 

or 3sin2 x = 1                                   or 2 = 3cos2 x  

and attempt to solve 

 

   tan x = ± 1

2
                  sin x = ± 1

3
                                    cos x = ± 2

3
   

   x = 35.3° or x = 145°     (Both) A1 1.1 
(35.26…°, 144.7…°) 

A0 if any additional solutions within range (isw any outside) 

    [2]   
 

Question   Answer Mark AO Guidance 

2 (a)  (i) AB  = 
3

6

− 
 
 

 − 
4

3

− 
 
 

 or 
1

3

 
 
 

   M1 1.1 One of these. Attempt b − a or c − b or similar 

   BC  = 
1

12

− 
 
 

 − 
3

6

− 
 
 

 or 
2

6

 
 
 

                                    

   BC  = 2 AB     or BC  is a multiple of AB  A1 2.1 
Dep correct AB  and BC  

Multiple (2) not required, but if given must be correct. 

   Hence B lies on AC    

   Alternative method 1:    

   AB  = 
3

6

− 
 
 

 − 
4

3

− 
 
 

 or 
1

3

 
 
 

   M1  One of these. Attempt b − a and c − a or similar 
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   AC  = 
1

12

− 
 
 

 − 
4

3

− 
 
 

 or 
3

9

 
 
 

                                    

   AC  = 3 AB     or AC  is a multiple of AB  A1  
Dep correct AB  and AC  

Multiple (3) not required, but if given must be correct. 

   Hence B lies on AC    

   

Alternative method 2: 

Gradient of line AC is m = 3 

Equation of line AC is 

 𝑦 − (3) = 3(𝑥 − (−4)) 

(𝑦 = 3𝑥 + 15) 

 

M1  

 

Find (gradient and) equation of line AC – need not be simplified 

 

   
At 𝑥 = −3, 𝑦 = 3(−3) + 15 = 6 (i.e. B) 

Hence B lies on AC 
A1  

Substituting in x-coordinate of B (or both x,y) to show consistent 

Dep on correct equation 

   

Alternative method 3: 

Gradient of line AB is 3 

AND Gradient of line BC is 3 

M1  Must both be explicitly stated for this method. 

   

As B lies on both AB and BC, and AB and 

BC have the same gradient, B lies on AC. 

(OR therefore A,B,C are colinear) 

A1  
Must make a convincing argument (not just conclude directly 

from two gradients) www. 

    [2]   

2 (a) (ii) AB : BC = 1 : 2  B1 1.1 Must be a ratio (but may be equivalent e.g. 2 : 4) 

    [1]   

2 (b)  Q marked at (4, 2) or (4, 2) stated B1 3.1a May be implied by correct magnitude or direction 

   Magnitude = 2 2  or 8  or 2.83 (3 sf) B1 1.1  

   Direction = −45o or 315o  B1 1.1 

Accept any unambiguous indication of the direction of 𝑃𝑄⃗⃗⃗⃗  ⃗ e.g. 

“towards the x-axis along 𝑥 + 𝑦 = 6”  OR an arrow on diagram 

OR stating direction together with the column vector 𝑃𝑄⃗⃗⃗⃗  ⃗ = (
2

−2
) 

Condone 135° as a bearing (but must state “bearing”) 

    [3]   
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2 (c)  
4

3

 
 
 

 and 
0

5

 
 
 

 
B1 

B1 

3.1a 

1.1 
SC. Either or both “correct” but coordinates: max SCB1 

    [2]   
 

Question   Answer Mark AO Guidance 

3 (a)  Straight line starting at (0, k) where k < 0 B1 1.1a Line must intersect y-axis for this mark 

   with positive gradient throughout B1 1.2  

   
cutting or touching x-axis vertically below 

minimum  
B1 2.2a Mark the intention              

    [3]  All three marks are independent 

3 (b)  0 B1 1.1 Condone “there would be no gradient” 

    [1]   
 

Question   Answer Mark AO Guidance 

4 (a)  10 = e3x     

   3x = ln 10 M1 1.1a Attempt to take logs of 10 = 𝑒3𝑥 

   x = 1
3

ln 10  or 0.768 A1 1.1 

 

0.767528… Allow answer in range [0.767, 0.768] 

Answer only (without working) SCB1 

    [2]   

4 (b)  Gradient = 3e3x  M1 1.1a soi. Allow ke3x for this mark (𝑘 ≠ 1) or sight of 3𝑒3(2) 

   Gradient of tangent at x = 2 is 3e6 or 1210 A1 1.1 

 

1210.286… 

isw if numerical form inaccurate (but do not accept -1/m if the 

perpendicular gradient is given as the final answer) 

Answer only (without working) SCB1 

    [2]   
 

 




