C1 Revision Sheet 1

1.



f(x) = x2 – kx + 9, where k is a constant.




(a)
Find the set of values of k for which the equation f(x) = 0 has no real solutions.

(4)

Given that k = 4,


(b)
express f(x) in the form (x – p)2 + q, where p and q are constants to be found, 

(3)


(c)
write down the minimum value of f(x) and the value of x for which this occurs. 

(2)

2.






Figure 2
[image: image1.wmf]2
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Figure 2 shows the curve with equation y2 = 4(x – 2) and the line with equation 2x – 3y = 12.

The curve crosses the x-axis at the point A, and the line intersects the curve at the points P and Q.

(a)
Write down the coordinates of A. 

 (1)
(b)
Find, using algebra, the coordinates of P and Q.

(6)

(c)
Show that (PAQ is a right angle. 

(4)
3.
Find all the values of (  in the interval 0 ( ( < 360( for which 
(a)
cos((  – 10() = cos 15(, 

(3)

(b)
tan 2( = 0.4, 

(5)

(c)
2 sin ( tan ( = 3.

(6)
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Figure 3
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Figure 3 shows part of the curve C with equation

y = 
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The curve C touches the x-axis at the origin and passes through the point A(p, 0). 

(a)
Show that p = 6. 

 (1)

(b)
Find an equation of the tangent to C at A.  

(4)

The curve C has a maximum at the point P. 

(c)
Find the x-coordinate of P. 

(2)

The shaded region R, in Fig. 3, is bounded by C and the x-axis.

(d)
Find the area of R.

(4)
2.
A manufacturing company produces closed cylindrical containers with base radius r cm and height h cm. The capacity of each container is 780 cm3.


(a)
Express h in terms of r.

(2)


(b)
Show that the surface area, A cm2, of a container is given by

A = 
[image: image3.wmf]r

1560

  2( r 2.

(2)


The surface area of a container is to be minimised.


(c)
Use calculus to find the value of r for which A is a minimum.

(4)


(d)
Prove that, for this value of r, A is a minimum.

(2)


(e)
Calculate the minimum value of A.
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Figure 1
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The curve C, with equation y = x(4 – x), intersects the x-axis at the origin O and at the point A, as shown in Figure 1. At the point P on C the gradient of the tangent is –2.


(a)
Find the coordinates of P.

(4)


The region R, enclosed between C and OA, is shown shaded.


(b)
Find the exact area of R.

(5)

2.






Figure 3
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In ΔABC, the coordinates of A and B are (–1, 4) and (11, 12) respectively and (ABC = 90(, as shown in Figure 3.


(a)
Find the gradient of AB.

(2)


The line l passes through the points B and C.


(b)
Find an equation of l in the form px + qy + r = 0, where p, q and r are integers to be found.

(4)


The line l crosses the x-axis at the point D. Given that B is the mid-point of CD,


(c)
find the coordinates of C,

(3)


(d)
show that AC = 4(26.

C2 Revision Sheet 1

1.
The curve C with equation y = f(x) is such that 







[image: image4.wmf]x
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 = 3(x + 
[image: image5.wmf]x
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,   x > 0.

(a)
Show that, when x = 8, the exact value of 
[image: image6.wmf]x
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d

d

 is 9(2. 

(3)


The curve C passes through the point (4, 30).

(b)
Using integration, find f(x). 

(6)

2.
Find all the values of (  in the interval 0 ( ( < 360( for which 
(a)
cos((  – 10() = cos 15(, 

(3)

(b)
tan 2( = 0.4, 

(5)

(c)
2 sin ( tan ( = 3.

(6)
3.
Solve the equation 21 – x = 4x.

(3)

4.
(a)
Sketch, on the same axes, in the interval 0 ( x ( 180, the graphs of

y = tan x( and y = 2 cos x(,



showing clearly the coordinates of the points at which the graphs meet the axes.

(4)


(b)
Show that tan x( = 2 cos x( can be written as

2 sin2 x( + sin x( – 2 = 0.

(3)


(c)
Hence find the values of x, in the interval 0 ( x ( 180, for which tan x( = 2 cos x(.

(4)

C2 Revision Sheet 2

1.
(a)
Find the first four terms, in ascending powers of x, in the binomial expansion of 
[image: image7.wmf]5
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, where k is a constant. 

(2)


Given that the third term of this series is 540x2,


(b)
show that k = 6,

(2)


(c)
find the coefficient of x3.

(2)

2.
(a)
Simplify 
[image: image8.wmf]x
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(2)

(b)
Find the value of x for which log2 (x2 + 4x + 3) – log2 (x2 + x) = 4.



   
                  
     (4)
3.
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Figure 1 shows a sketch of the curve with equation y = f(x), (1 ( x ( 3. The curve touches the x‑axis at the origin O, crosses the x-axis at the point A(2, 0) and has a maximum at the point B(
[image: image10.wmf]3

4

, 1).


In separate diagrams, show a sketch of the curve with equation


(a)
y = f(x + 1), 

(3)


(b) 
y = (f(x)(, 

(3)


(c) 
y = f((x(), 

(4)

marking on each sketch the coordinates of points at which the curve

(i)
has a turning point
(ii)
meets the x-axis. 
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1. 
For the binomial expansion, in descending powers of x, of 
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(a)
find the first 4 terms, simplifying each term.

 (5)

(b)
Find, in its simplest form, the term independent of x in this expansion. 

(3)

3. 2. 
(i) Differentiate with respect to x
2x3 + (x + 
[image: image12.wmf]2
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      (5)
(ii) Evaluate
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      (5)

1.
3.
Given that 2x = 
[image: image14.wmf]2

1

  and  2y  = 4(2, 

(a) find the exact value of x and the exact value of y,

            
      

(3)

(b) calculate the exact value of 2 y ( x .

   
                  
      



(2)
3. 
4.
Find the values of (, to 1 decimal place, in the interval (180 ( (  < 180 for which    


2 sin2 ( ( ( 2 sin ( ( = cos2 ( (.






(8)
Solutions to C1 Revision Sheet 1

	1.(a)
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Or, (completing the square), 
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Or, if 
[image: image17.wmf]2
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 and 4ac are compared directly, [M1] for finding both


                                          [A1] for 
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	M1 A1

	
	No real solutions: 
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	   (b)
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Ignore statement p = (2 if otherwise correct.


 
	B1
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                     M: Attempting 
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	M1 A1   (3)

	   (c)
	Min value 5  (or just q),   occurs where x = 2
  (or just p) 
	B1ft, B1ft   (2)

	
	Alternative: 
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(Min occurs where) x = 2
        [B1]

                      Where x = 2,       
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                  [B1ft]
	(9)

	2.(a)
	(2, 0)
(or x = 2,  y = 0)

 
	B1
   (1)

	   (b)
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	 y = –2,  y = 8

    or         x = 3,  x = 18


	A1

	
	 x = 3,  x = 18
 
    or         y = –2,  y = 8       (attempt one for M mark)







      (A1ft requires both values)
	M1 A1ft  

               (6)

	   (c)
	Grad. of AQ = 
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	M1 A1   (4) 

	
	Alternative: 
Pythagoras: Find 2 lengths



    [M1]


AQ = (320,   AP = (5,   PQ = (325
(O.K. unsimplified)
   [A1ft]

            (if decimal values only are given, with no working shown, require

              at least 1 d.p. accuracy for M1(implied) A1)
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            M1 requires attempt to use Pythag. for right angle at A , and 

                                A1 requires correct exact working + conclusion.                               
	       (11)

	3. (a)
	f (–2) = 
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M: Evaluate f (–2) or f (2)
 

f (–2) = 0,         so (x + 2) is a factor  

Alternative: 
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	M1 A1

M1 A1   (4)

(6)


Solutions to C1 Revision Sheet 2

	1.(a)
	Solve 
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	m = –9,            
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	M1 A1   (4)
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                 (Allow unsimplified versions) 
	M1 A1
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M: Need 6 and 0 as limits.
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2.
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(b)
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(c)
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Equate to zero and proceed to 
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(d)
Attempt second derivative and consider its sign/value.


  M1
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Correct second derivative, > 0, (minimum.

  A1
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(e)
Substitute value of r (or values of r and h) into their A formula.

  M1

  

469 (or a.w.r.t.) or 470 (2 s.f.)
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Solutions to C1 Revision Sheet 3

1.
(a)
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x = 3,   y = 3






  A1                 (4)


(b)
x-coordinate of A is 4







  B1
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2.
(a)
Gradient of AB = 
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(b)
Using 
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Equation of BC:
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D:  y = 0 in equation of BC:
x = 19 





  B1ft

 

Coordinates of C:
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  B1, B1           (3) 
(d)

[image: image65.wmf](

)

(

)

26

4

416

4

"

24

"

)

1

(

"

3

"

2

2

=

=

-

+

-

-

=

AC




(*)
  M1 A1
(2)

 













11

Solutions to C2 Revision Sheet 1

	1.(a)
	(8 = 2(2  seen or used somewhere (possibly implied).



 
	B1
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	At x = 8, 
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	   (b)
	Integrating: 
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	M1 A1 A1

	
	 At (4, 30), 
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	2.(a)


	( – 10 = 15
( = 25
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	( – 10 = 345
( = 355
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                                                    Stating (  = 345 scores M1 A0
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	   (b)
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	2( = ( + 180  or  2( = ( + 360  or  2( = ( + 540
     (One more solution)
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 (M1: divide by 2)
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                                                                           up to cos ( = … or x = …)
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3.
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Linear equation in x:   1 –  x  =  2x
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Tangent graph shape
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180 indicated
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Cosine graph shape


  M1

 






2 and 90 indicated
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Allow separate sketches. 


(b)
Using 
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(c)
Solving quadratic:
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x = 51.3 


(3 s.f. or better, 51.33…)
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x = 128.7 (accept 129)

(3 s.f. or better)
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Solutions to C2 Revision Sheet 2
	       1.
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	M1 A1  (2)
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	LHS = log2
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	[For M1, needs binomial coefficients, 
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	= –
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	(8 marks)

	2.          (i)
	Divide:   1 + 2x(1
	M1 A1

	
	Differentiate:      6x2 + 
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	            (ii)
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	M1 A1          (5)

	
	
	(10 marks)


3.
(a)
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Trapezium Rule Extension Question
1.





Figure 2

                                   y


         10

 (2     O   




10       12

x

Figure 2 shows the cross-section of a road tunnel and its concrete surround. The curved section of the tunnel is modelled by the curve with equation y = 8
[image: image120.wmf]÷

ø

ö

ç

è

æ

10

sin

x

p

, in the interval 0 ( x ( 10. The concrete surround is represented by the shaded area bounded by the curve, the x-axis and the lines x = (2, x = 12 and y = 10. The units on both axes are metres. 

(a)
Using this model, copy and complete the table below, giving the values of y to 2 decimal places. 

	x
	0
	2
	4
	6
	8
	10

	y
	0
	6.13
	
	
	
	0


(2)


The area of the cross-section of the tunnel is given by 
[image: image121.wmf]x
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(b)
Estimate this area, using the trapezium rule with all the values from your table. 

(4)


(c)
Deduce an estimate of the cross-sectional area of the concrete surround. 

(1)


(d)
State, with a reason, whether your answer in part (c) over-estimates or under-estimates the true value.

(2)

Solution to Trapezium Extension Question
	1.       (a)
	
	

	
	“y” = 7.80 when “x” = 4 or 6
	B1

	
	Symmetry
	B1 ft                (2)

	(b)
	Estimate area = 
[image: image122.wmf]2

2

[0 + 2(6.13 + 7.80 + 7.80 + 6.13)]
	B1 M1 A1ft

	
	                       = 55.7 m2
	A1                   (4)

	(c)
	140 – (b)        = 84.3 m2 
	A1 ft                 (1)

	(d)
	Over-estimate; 
	B1

	
	reason, e.g. area under curve is under-estimate (due to curvature)
	B1                   (2)

	
	
	(9 marks)
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_1149585079.unknown

_1155542584.unknown

_1155552304.unknown

_1155552556.unknown

_1161346839.unknown

_1161602153.unknown

_1204526775.unknown

_1204527105.unknown

_1161347489.unknown

_1155552777.unknown

_1155552971.unknown

_1161104020.unknown

_1155552721.unknown

_1155552405.unknown

_1155552486.unknown

_1155552346.unknown

_1155543086.unknown

_1155549161.unknown

_1155549434.unknown

_1155549484.unknown

_1155549730.unknown

_1155549361.unknown

_1155544268.unknown

_1155542824.unknown

_1155542950.unknown

_1155542756.unknown

_1152778721.unknown

_1153565845.unknown

_1155536519.unknown

_1155536841.unknown

_1155536389.unknown

_1153034554.unknown

_1153034647.unknown

_1153034779.unknown

_1153564942.unknown

_1153034709.unknown

_1153034638.unknown

_1152778743.unknown

_1152778382.unknown

_1152778571.unknown

_1152778656.unknown

_1152778425.unknown

_1152777906.unknown

_1152778281.unknown

_1152777698.unknown

_1127542473.unknown

_1135077645.unknown

_1135683323.unknown

_1135771395.unknown

_1149403436.unknown

_1149405446.unknown

_1149405139.unknown

_1148408501.unknown

_1135684188.unknown

_1135685628.unknown

_1135687209.unknown

_1135684257.unknown

_1135683409.unknown

_1135078158.unknown

_1135683138.unknown

_1135078140.unknown

_1135077685.unknown

_1127544642.unknown

_1127545387.unknown

_1127550330.unknown

_1127551162.unknown

_1135077618.unknown

_1127550400.unknown

_1127550512.unknown

_1127550180.unknown

_1127550232.unknown

_1127550096.unknown

_1127544972.unknown

_1127545242.unknown

_1127544777.unknown

_1127544135.unknown

_1127544533.unknown

_1127542561.unknown

_1127473816.unknown

_1127540862.unknown

_1127541357.unknown

_1127541472.unknown

_1127542398.unknown

_1127540952.unknown

_1127475255.unknown

_1127476360.unknown

_1127476750.unknown

_1127540756.unknown

_1127476675.unknown

_1127475871.unknown

_1127476025.unknown

_1127475065.unknown

_1119857236.unknown

_1127470250.unknown

_1127473197.unknown

_1127473699.unknown

_1127473094.unknown

_1127470320.unknown

_1127393314.unknown

_1127393934.unknown

_1119857313.unknown

_1120026039.unknown

_1120026171.unknown

_1119857317.unknown

_1119857250.unknown

_1117213593.unknown

_1119857229.unknown

_1119857233.unknown

_1119857226.unknown

_1100506123.unknown

_1104642162.unknown

_1117121496.unknown

_1106032984.unknown

_1102138036.unknown

_1104597594.unknown

_1098024235.unknown

_1100505901.unknown

_1098024181.unknown

_1072160305.unknown

