CORE 2 FIFTY QUESTIONS

1.
Evaluate, without the use of a calculator:  a)  
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b)  
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2.
Each of the following is a transformation of the curve
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Describe each transformation fully.
a)  
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y=x+2

   

b) 
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y=(x-3)+2

   

c) 
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y=2x+2


3.
If f(x) = (x + 1)(x – 2)(x + 4), sketch the graph of  g(x) = 2 f(x – 4).

4.
Simplify the following to a single logarithm:  
a)  log 12 – log 4   

b)  2 log 4 + log 3   

c)  0.5 log 25 + 2 log 3

5.
Write down the exact values of:  a) log749   
b) log5125   
     c) log432

6.
Solve the equations for x, rounding off your answers suitably:  a)  7x = 24   b)  52x = 12

7.
Find the nth term of these sequences:
a)  7, 10, 13, 16, …

b)  6, 18, 54, 162, …

c)  3, 6, 11, 18, 27, …


8.
Find the sum of each of these series:
a)  14 + 18 + 22 + … + 86    
b)  3 + 5(4 + 9(72 + … + 102(036672

9.
Find the sum to infinity of:  80 – 20 + 5 – 1.25 + …


10.
Find the second derivative with respect to x of 
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11.
Find 
[image: image8.wmf]dx

dy

for each of the following:   a)  y=
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3x-4x+7

   c)  y=
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12.
Find the turning points on the curve 
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 and distinguish between them. 
Sketch the curve.

13.
Differentiate with respect to x, y = 
[image: image12.wmf]x(8+x)


14.
Find the coordinates of the point on the curve 
[image: image13.wmf]y=(3x+4)(2x-1)

 where the gradient is 13

15.
If   
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16.
Solve the equations:   
  

a)  
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b)  
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17.
You are given the curve 
[image: image23.wmf]3

y=4x

, would you plot “log y Vs log x”, or “log y Vs x”, in order to get a straight-line graph?  What is the equation of your straight line?

18.
You are given the curve 
[image: image24.wmf]x

y=4×3

, would you plot “log y Vs log x”, or “log y Vs x”, in order to get a straight-line graph?  What is the equation of your straight line?

19.
A single investment of £100 earns interest at a rate of 5% per annum. 

a) What will the investment be worth after ten years?

b) After how long will the investment be worth £1000? (to the nearest month)

20.
Give three examples of an arithmetic series with 100 terms and a sum of 1000.

21.
Give two examples of a geometric series with a sum to infinity of 10.

22.
How is the graph of 
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y

=

 transformed onto the graph of:
a) 
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b) 
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c) 
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d) 
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23.
If  f (x) = x2   draw the following graphs:
a)  
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b) 
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24.
Is it true that all local maximum points produce a negative second derivative? 


25.
A point on a curve has zero first and second derivatives. 
Is the point necessarily at a point of inflection?

26.
Solve the equation for x, rounding off your answer to 2dp.     23x+1  =  4x


27.
Solve for x, 
log10x + log102x – log10x3 = log100.5
28.
Simplify    1 – (sinx – cosx)2
29.
Solve    2 cosx = 5 sinx  for -360( < x < 360(
30.
Write down the values of  sin 30(, cos 30(, tan 30(,  sin
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[did you use calculator?]

31.      
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 Find 
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 when x = 2, explain the relevance of your answer.
32.
Differentiate y = (x – 5)(x + 3)  and  y = 
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33.
Find the stationary points of the curve 
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Determine the nature of these points.

34.
Find   ∫ ( 3x2 – 5x + 2) dx 

35.
Find the equation of the curve with gradient function 3x2 passing through (2,5)

36.
Find the area under the curve y = x2  + 1 between x = 1 and x = 3
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37.
Find the area between the curve y = x3 , 
the x-axis, and the lines x = 1 and x = 2. 

Use your answer to deduce the area shaded.
38.
Find the equation of the normal to the curve y = x3 + 2x + 1, at the point x = 1.
39.
Show that (sin x + cos x)2 + (sin x – cos x)2  is always equal to 2.
40.
Solve 8 sin x = 3 cos x  for  -360( < x < 360(
41.
Locate and determine the nature of the stationary points on the curve y = 2x3 – 6x2 – 18x + 5.

42.
A curve has gradient function 4x3 + 1 and passes through the point (1,9). 



Find the equation of the curve.

43.
Find the area enclosed between the curve y = x2 – 2, the x axis,  and the lines x = 3 


and x = -2.
44.
A triangle has sides of length 6.3cm, 7.2cm 8.1cm. Find the smallest angle and 

the area of the triangle.

45.
A sector has radius 3cm and angle (/6. 

       
Find the arc length and area of the sector leaving your answers in terms of (.

46.
Find a sector for which the value of the area is double the value of the arc length


47. 
Find the area enclosed by the curve  y = 3x + 1, the y-axis* and the lines y = 2 and y = 4 (*not  on the syllabus any more.)
48.
Using the trapezium rule with 4 strips, approximate the area enclosed by the curve
y = 
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 , x = 3, x = 5 and the x axis.
49.
Give two examples of  
a) an increasing function 
and 
b) a decreasing function.
50.
The following set of data follows the curve y = t xr.
	X
	1
	2
	3
	5
	7

	y
	1000
	1149
	1246
	1380
	1476


a)
By taking logs of this equation suggest the graph that should be plotted

b)
Sketch this graph on a suitable set of axis (including the origin).

c)
By using your sketch, find approximate values of t and r.

End Of Questions
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