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Question 1

The equation has real coefficients therefore the conjugate root theorem applies.  
So i2 -  is another root. A1

The two factors can be expressed as a quadratic as follows:

z i z i z z2 2 4 52- - - + = - +] ]g g  A1

Divide z z4 52 - +  into z z z z4 6 4 54 3 2- + - +  to obtain z 12 +  M1
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Solutions are: z i2 !=  and z i!=  A1

Question 2

a. cos sinu i j
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i i= +] ]g g  and sin cosv i j
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 are unit vectors.
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SOLUTIONS – continued
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Question 3

a. 
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= + +  where A and B are constants. A1

x A x B x2 1` + = + +] ]g g

Let 0 2x Aso= =

Let 1 1x Bso=- =-  A1 (both A and B correct)
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7 A  A2 for anti-derivatives

log log log log2 3 2 2 4 3e e e e= - - -^ ^h h Modulus sign missing = –1

/log 27 32e= ] g

Answer: a 27= , b 12=

Note: cannot get this mark from logs of negative numbers. Equivalent multiples of a and b 
in non-simplified fraction is correct.

Question 4
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Hence shown.
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Question 5

a. .a g v a g v2 2 0 05 40
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`= - = -  A1

b. Using a v dx
dv

=  in the equation of motion gives:
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Multiplying numerator and denominator by 20 gives

dv
dx

g v
v

40
40

2=
-

 as required.

c. The required distance is given by the integral:
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Note: The integral must have correct limits and dv. Does not need to have a modulus of
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Note: log g
g
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Question 6
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Question 7

a. Differentiating r
~
 with respect to t :
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`  Maximum speed is 13 12+  when sin t 1=-] g

`  Maximum speed is 5. A1

M1 for using the compound angle formula
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c. sin t13 12- ] g
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Question 8

a. tanx t2 = ] g and secy t= ] g

tan sect t1 2 2+ =] ]g g M1
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