A level Mathematics Entry Test


For most questions the correct answer means full marks automatically.  For questions 4, 5 and 8 the student must show correct method to gain marks.
1)
a) Simplify as far as possible (4x – 1) – 3(x – 3)




(2)

4x – 1 – 3x + 9



(1) for correct expansion
   
ANS:  x + 8




(1)
b)  Expand (x – 2)(x2 +4x – 1)







(2)
x3 + 4x2 – x – 2x2 – 8x + 2


(1) for correct expansion

ANS:  x3 + 2x2 – 9x + 2


(1)



2)
Factorise the following expressions

a)
x2 + 6x



ANS:  x(x + 6)




(1)
b)
x2 + 7x + 12


ANS:  (x + 3)(x + 4)  (1)each bracket
(2)
c) 
x2 – 4x – 12


ANS: (
x + 2)(x – 6)  (1) each bracket
(2)

d)
x2 – 9y2


ANS: (x + 3y)(x – 3y)



(1)
e)
6x2 + 11x + 3








(2)
6x2 + 11x + 3



or   
6x2 + 11x + 3
6x2 + 9x + 2x + 3



6x2 + 2x + 9x + 3

3x(2x + 3) + 1(2x + 3)



2x(3x + 1) + 3(3x + 1)

ANS:  (2x + 3)(3x + 1)

(2)
(NB: 1 Mark for any two brackets that multiply to give both 6x2 and 3)
3)
Solve 

a)
5x + 2 = 3x + 12







(2)

2x = 10
(1)    

   ANS:  x = 5              (1)
b)
4(x – 1) – 4(1 – 3x) = 24






(3)

4x – 4 – 4 + 12x = 24

(1) correct expansion


16x – 8 = 24


16x = 32


(1) method mark allow cf from their expansion


ANS: x = 2



(1) CAO
c)
3(3x – 2) – 2(x + 4) = 2x + 1






(3)
9x – 6 – 2x – 8 = 2x + 1

(1) correct expansion

7x – 14 = 2x + 1

5x = 15



(1) method mark allow cf from their expansion
ANS:  x = 3



(1)  CAO
4)
Solve

a)
Factorise and hence solve x2 + 4x + 3 = 0




(2)
(x + 1)(x + 3) = 0

       (1) for factorising

ANS:  x = -1  and x = -3
       (1)
b)
Solve by completing the square x2 + 6x – 10 = 0



(2)
(x + 3)2 – 32 – 10 = 0

(x + 3)2 – 19 = 0



  (1) for completing the square
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ANS:  
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     (1)

c)
Use the quadratic formula to solve x2 + 7x – 2 = 0 giving your answers in surd form
(3)
a = 1,  b = 7,  c = -2
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       (1)  for substitution in to quadratic formula
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                 (1)method

ANS :  
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d)
2x2 – 6x +1 = 0







(3)
Pupils had choice of method  - give (2) for method, (1) for answer

a = 2,  b = -6,  c = 1
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  or equivalent
5) 
Solve the simultaneous equations


a) 
3x + 2y = 16 
and 
2x + y = 9





(4)
y = 9 – 2x


(1) for rearranging linear equation

3x + 2(9 – 2x) = 16

3x + 18 – 4x = 16

(1)  method mark for substitution and expansion
-x + 18 = 16

x = 2



(1)
y = 9 – 2x
y = 9 – 2(2)

y = 5



(1)
(If student has used elimination method then 
(2 ) method
(2) ans )
b) 
x + xy + 2y2 = 2  and 
y + x = 5





(4)
Either







or

x  = 5 – y



(1)


y = 5 – x

(5 – y) + y(5 – y) + 2y2 = 2




x + x(5 – x) + 2(5 – x)2 = 2

5 - y + 5y – y2 + 2y2 = 2

(1) substitution
x + 5x – x2 + 50 – 20x + 2x2 = 2
y2 + 4y + 3 = 0


and expansion
x2 – 14x + 48 = 0

(y + 1)(y + 3) = 0





(x – 6)(x – 8) = 0
 y = -1 or y = -3


(1)first 2 values
x = 6 or x = 8

y + x = 5






y + x = 5

y = -1 → x = 6






x = 6 → y = -1
y = -3 → x = 8



(1) final - 4 values
x = 8 → y = -3
6)
Expand and simplify

a) 
√3 (√5+ 1)

√15 + √3





(1)
b) 
(4√7-1)(3√7-5)








(2)
84 - 20√7 - 3√7 + 5


(1) for 3 correct terms

89 - 23√7



(1)
7)
Rationalise the denominator


a)       3__    

b)       _ 5___  
  

c)    _2√5__    

        √5

         2√3+5

                    √5 + 1





             







(5)
a) 
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b) 
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(1)

ANS:  
[image: image10.wmf]13

25

3

10

-

-

    or   
[image: image11.wmf]13

25

3

10

+

-


(1)
c)  
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(1)
ANS:  
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8)
Evaluate showing your working
  
a)  53      
(1) 

b) 33 – 32 
(1)
a) 125


b)  27 – 9 = 18
c)  27 2/3  
(1)

d) 27-⅓

(1) 

c) (271/3)2 = 32 = 9

d) (271/3)-1 = 3-1 = 
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