A LEVEL MATHEMATICS QUESTIONBANKS

ALGEBRA 1

1.
Find the set of values of x for which  2x2+14x+20 ( (x3)(x+2)








[7]

2.
The curve C has equation y=x2 4ax +3a2, where a is a positive constant

a)
Sketch the curve, showing clearly its points of intersection with the coordinate axes







[5]

b)
Write down the solution of the inequality x2 ( 4ax + 3a2 < 0.








[1]

3.
A rectangular lawn has one side 5 m shorter than another.


The perimeter must be at most 38 m and the area must be at least 50m2.

a)
By denoting the length of the lawn as x metres, set up two inequalities to represent this information.








[2]

b)
Solve your inequalities and hence find the acceptable range of side lengths for the lawn.








[8]

4.
a)
Sketch, on one diagram, the graphs of y= |x2| and y = 2x6, showing the coordinates



of their points of intersection with the axes.








[4]


b)
Hence find the set of values for which |x2| ( 2x6








[4]

5.
f(x) = 2x2 + 8x + 2

a)
Express f(x) in the form  A(x+B)2 + C, where A, B and C are positive constants to be determined.








[4]

Hence determine

b)
the minimum value of f(x)


[2]

c)
the solutions of the equation f(x)=0, giving your solutions in  the form p((q, where p and q are integers








[3]

6.
Use algebra to find the exact values of x and y for which



3x 2y + 1 = 0



x2 + 2x + y2 = 7








[8]

7.

Show that there is no solution to the simultaneous equations



2x2 + 2xy + y2 = 0



y  2x = 3









[6]

8. 
a)
Solve the equations



i)
|2x1| = 8



[3]



ii)
|xa| = b
where b > a > 0


[3]

b)  Sketch the graph of y = |xa| for –b ( x ( b, showing clearly the endpoints, and the points where the graph

crosses the coordinate axes








[4]

9.
a)
Solve the equation x3  8x2 +12x = 0


[4]


b)
Write down the coordinates of the points A and B on the graph shown below 


[2]

 EMBED Excel.Chart.5 \s 



c) Write down the solution of the inequality x3  8x2 +12x ( 0


[2]

10.
 Shown below is the graph of y = Ax2 + Bx + C, where A, B and C are integers

 EMBED Excel.Chart.5 \s 




Determine the values of A, B and C








 [5]

11.
Solve the equation  1253x  1 = 252  x, giving your answer as a fraction








[4]

12.
Solve the equation 
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[6]

13.
a) Given y = 2x, show that



i)
8x = y3


[2]



ii)
4x+1 = 4y2


[2]


b)
Hence show that the equation: 2( 8x)  5(4x+1) + 25+x =0  simplifies to the equation:2y3  20y2 + 32y = 0








[2]


c)
Solve this equation to find



i)
The possible values of y


[4]



ii)
The possible values of x


[2]

14. For all non-zero values of t,  
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Show that
p2  q2  = 3r








[6]

15.
Solve the following equations, giving your answer to 3 significant figures

a)
22x = 3




[3]

b)
22x = 32x



[4]

16.
Solve the equation ex + 6e-x = 5, leaving your answer in terms of natural logarithms








[5]

17.
Given y = 2e3x  2  + 1

a)
find the exact value of y when 
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[5]

b)
find the value of x when y = 17, leaving your answer in terms of simplest natural logarithms








[5]

18.
Solve the equation 2x = 643x, giving your answer in the form 
[image: image6.wmf]b
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where a and b are integers to be found.








[7]

19.
Shown below is the graph of y = ln(AxB) 



[image: image7.wmf]
a)
Show that B = 2A, and that 5A  2B = 2


[4]

b)
Solve these equations to find the values of A and B


[3]

c)
Using your values for A and B, find the value of x when y = 3, leaving your answer in terms of e


[2]

20.
It is given that
log2 x = y

a) Write down, in terms of y, the values of



i)
log2 x2




ii) log2 
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b) Use your answers to a) to show that the equation log2 x  + log2 x2  + 4log2 
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gives the solution log2 x = 2

[2]

c) Hence find the value of x









[1]

21.
It is given:



log10 xy2 =3



log10 xy  log10 2 = 2
x, y > 0


Find the solution to these simultaneous equations 









[6]

22.
Express the following in the form a + b(c, where a, b and c are rational numbers whose values 

are to be determined:


a)
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b)
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[3]

23.
a)
Find (2 + 
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)2 in its simplest form


















[2]


b)
Hence find, in surd form, the solutions to the equation



x2 – 28  16
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[4]

24.
Express in its simplest form
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[4]

25. f(x) ( x3  7x2 + 4x + 12

a)
Show that (x2) is a factor of f(x)


[2]

b)
Factorise f(x) fully


[6]

c)
Sketch the graph of y = f(x), showing all intersection points with the coordinate axes


[3]

26. a)
Show that 
[image: image15.wmf]2

1

 is a root of the equation 2x3 + x2 + x  = 1


[2]


b)
Show that this equation has no other real roots


[6]

27. 
h(x)( x3  Ax2 + 15x + 25, where A is a constant

a)
(x+1) is a factor of h(x). Find the value of A


[2]

b)
Show that h(x) has a repeated factor


[6]

c)
Solve the equation e3x  Ae2x + 15ex + 25 = 0, leaving your answer in terms of natural logarithms


[4]


28.a)
Obtain all real solutions of the equation x4  4x2 + 3 = 0, expressing your answers as surds, where appropriate.

[4]

b)
By considering the roots of the equation 
[image: image16.wmf]0
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, or otherwise, sketch the curve y = x4 – 4x2 + 3, placing 

on your sketch the coordinates of any points 
where the curve has a turning point or where the curve crosses the coordinate axes.


[8]


c)
Hence or otherwise, find the set of values of k for which the equation 
x4 – 4x2 + 3 = k has just 2 roots


[2]
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