
EDEXCEL CORE MATHEMATICS C1 (6663) ï MAY 2017  FINAL MARK SCHEME 

Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 17 questions in this question paper. The total mark for this paper is 80. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for questions marked with a * sign. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1*. Show that 
812

2

Õ-Õ
 can be written in the form Õa + Õb, where a and b are integers. 

(Total 5 marks) 

___________________________________________________________________________ 

 

2*.  (a) Simplify 

50 18-  

 

 giving your answer in the form a 2 , where a is an integer. 

(2) 

(b) Hence, or otherwise, simplify 

 

12 3

50 18-
 

 

 giving your answer in the form b c , where b and c are integers and b Í 1 

(3) 

(Total 5 marks) 

___________________________________________________________________________ 

3* . (a)  Write down the value of 5

1

32  

(1) 

(b)  Simplify fully 5

2

5 )32(
-

x  

 (3) 

(Total 4 marks) 

___________________________________________________________________________ 

4*. (a)  Evaluate   
3

281  

(2) 

(b)  Simplify fully   

2
1

2 24x x
-å õ

æ ö
ç ÷

 

(2) 

(Total 4 marks) 

___________________________________________________________________________ 
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5*. (a) Find the value of 4

1

16
-

 

 (2) 

(b) Simplify 

4

4

1

2
ö
ö

÷

õ

æ
æ

ç

å -

xx  

(2) 

(Total 4 marks) 

___________________________________________________________________________ 
 

6*. (a)  Evaluate 5

3

)32( , giving your answer as an integer. 

(2) 

(b)  Simplify fully 
2

1

4

4

25
-

öö
÷

õ
ææ
ç

å x
 

(2) 

(Total 4 marks) 

___________________________________________________________________________ 

7* . (a)  Find the value of 3

5

8  

(2) 

(b)  Simplify fully 
2

32

1

4

)2(

x

x
 

(3) 

(Total 5 marks) 

___________________________________________________________________________ 

 

8* .  Express 82x + 3 in the form 2y, stating y in terms of x. 

(Total 2 marks) 

___________________________________________________________________________ 

 

9* . Express 93x + 1 in the form 3y, giving y in the form ax + b, where a and b are constants. 

(Total 2 marks) 

___________________________________________________________________________ 
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10*.  f(x) = x2 ï 8x + 19 

(a) Express f(x) in the form (x + a)2 + b, where a and b are constants. 

(2) 

 

The curve C with equation y = f(x) crosses the y-axis at the point P and has a minimum 

point at the point Q. 

(b) Sketch the graph of C showing the coordinates of point P and the coordinates of 

 point Q. 

(3) 

(c) Find the distance PQ, writing your answer as a simplified surd. 

(3) 

(Total 8 marks) 

 ___________________________________________________________________________ 

 

11* . f(x) = x2 + (k + 3)x + k, 

 where k is a real constant. 

(a)  Find the discriminant of f(x) in terms of k. 

(2) 

(b)  Show that the discriminant of f(x) can be expressed in the form (k + a)2 + b, where a and 

b are integers to be found. 

(2) 

(c)  Show that, for all values of k, the equation f(x) = 0 has real roots. 

(2) 

(Total 6 marks) 

 ___________________________________________________________________________ 
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12*.       4x ï 5 ï x2 = q ï (x + p)2, 

 

where p and q are integers. 

(a)  Find the value of p and the value of q. 

(3) 

(b)  Calculate the discriminant of 4x ï 5 ï x2. 

(2) 

(c)  Sketch the curve with equation y = 4x ï 5 ï x2, showing clearly the coordinates of any 

points where the curve crosses the coordinate axes. 

(3) 

 (Total 8 marks) 

___________________________________________________________________________ 

 

13* . Given that y = 2x, 

(a) express 4x in terms of y. 

(1) 

(b)  Hence, or otherwise, solve 

8(4x) ï 9(2x) + 1 = 0. 

(4) 

(Total 5 marks) 

___________________________________________________________________________ 

 

14* .  Factorise completely x ī 4x3 

(Total 3 marks) 

___________________________________________________________________________ 

 

 

15* .  Factorise fully   25x ï 9x3 

(Total 3 marks) 

___________________________________________________________________________ 
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16.  f(x) = 2x3 ï 7x2 ï 10x + 24. 

 

(a)  Use the factor theorem to show that (x + 2) is a factor of f(x). 

(2) 

(b)  Factorise f(x) completely. 

(4) 

(Total 6 marks) 

___________________________________________________________________________ 

 

17.   f(x) = 2x3 ï 7x2 + 4x + 4. 

(a)  Use the factor theorem to show that (x ï 2) is a factor of f(x). 

(2) 

(b)  Factorise f(x) completely. 

(4) 

 (Total 6 marks) 

 

TOTAL FOR PAPER:  80 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 12 questions in this question paper. The total mark for this paper is 85. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for all questions. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1. Solve the simultaneous equations 

   x + y = 2 

4y2 ï x2 = 11 

(Total 7 marks) 

___________________________________________________________________________ 

 

2. Solve the simultaneous equations 

 

 y + 4x + 1 = 0 

 

 y2 + 5x2 + 2x = 0 

(Total 6 marks) 

___________________________________________________________________________ 

 

3. Solve the simultaneous equations 

        y ï 2x ï 4 = 0 

 4x2 + y2 + 20x = 0 

(Total 7 marks) 

___________________________________________________________________________ 

 

4.  Given the simultaneous equations 

       2x + y = 1 

       x2 ï 4ky + 5k = 0 

where k is a non zero constant, 

(a)  show that  x2 + 8kx + k = 0. 

(2) 

Given that x2 + 8kx + k = 0 has equal roots, 

(b)  find the value of k. 

(3) 

(c)  For this value of k, find the solution of the simultaneous equations. 

(3) 

(Total 8 marks) 

___________________________________________________________________________ 
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5.  Find the set of values of x for which 

 

(a)  4x ī 5 > 15 ī x, 

(2) 

(b)  x(x ī 4) > 12. 

(4) 

(Total 6 marks) 

___________________________________________________________________________ 

 

 

6.  Find the set of values of x for which 

(a)  2(3x + 4) > 1 ï x, 

(2) 

(b)  3x2 + 8x ï 3 < 0. 

(4) 

(Total 6 marks) 

___________________________________________________________________________ 

 

 

 

7.  Find the set of values of x for which 

(a)  3x ï 7 > 3 ï x, 

(2) 

(b)  x2 ï 9x Ò 36, 

(4) 

(c)  both 3x ï 7 > 3 ï x and x2 ï 9x Ò 36. 

(1) 

 (Total 7 marks) 

___________________________________________________________________________ 
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8. The equation x2 + (k ī 3)x + (3 ī 2k) = 0, where k is a constant, has two distinct real roots. 

(a)  Show that k satisfies 

k2 + 2k ī 3 > 0 

(3) 

(b)  Find the set of possible values of k. 

(4) 

 (Total 7 marks) 

___________________________________________________________________________ 

 

9. The equation 

(k + 3)x2 + 6x + k = 5, where k is a constant, 

has two distinct real solutions for x. 

(a)  Show that k satisfies 

k2 ī 2k ī 24 < 0. 

(4) 

(b)  Hence find the set of possible values of k. 

(3) 

 (Total 7 marks) 

___________________________________________________________________________ 

 

10. The equation 

(p ï 1)x2 + 4x + (p ï 5) = 0, where p is a constant, 

has no real roots. 

(a) Show that p satisfies p2 ï 6p + 1 > 0. 

(3) 

(b) Hence find the set of possible values of p. 

(4) 

(Total 7 marks) 

___________________________________________________________________________ 
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11.  The straight line with equation y = 3x ï 7 does not cross or touch the curve with equation 

y = 2px2 ï 6px + 4p, where p is a constant. 

 

(a) Show that 4p2 ï 20p + 9 < 0. 

(4) 

(b) Hence find the set of possible values of p. 

(4) 

(Total 8 marks) 

___________________________________________________________________________ 
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12.   

 

Figure 1 

 

Figure 1 shows the plan of a garden. The marked angles are right angles. 

The six edges are straight lines. 

The lengths shown in the diagram are given in metres. 

Given that the perimeter of the garden is greater than 40 m, 

(a)  show that x > 1.7. 

(3) 

Given that the area of the garden is less than 120 m2, 

(b) form and solve a quadratic inequality in x. 

(5) 

(c) Hence state the range of the possible values of x. 

(1) 

 (Total 9 marks) 

 

TOTAL FOR PAPER:  85 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 9 questions in this question paper. The total mark for this paper is 49. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1. Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

(2 ï 3x)5, 

giving each term in its simplest form. 

(4) 

(Total 4 marks) 

___________________________________________________________________________ 

 

2.  Find the first 4 terms, in ascending powers of x, of the binomial expansion of 

  

3-
1

3
x

å

çæ
õ

÷ö

5

 

giving each term in its simplest form. 

(Total 4 marks) 

___________________________________________________________________________ 

 

3.  Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

10

4
2 ö

÷

õ
æ
ç

å
-

x
, 

giving each term in its simplest form. 

 (Total 4 marks) 

___________________________________________________________________________ 

 

4.  Find the first 4 terms, in ascending powers of x, of the binomial expansion of 

8
3

1
2

xå õ
+æ ö
ç ÷

 

giving each term in its simplest form. 

(Total 4 marks) 

___________________________________________________________________________ 
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5. (a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

 

(3 + bx)5 

 

 where b is a non-zero constant. Give each term in its simplest form. 

(4) 

 

Given that, in this expansion, the coefficient of x2 is twice the coefficient of x, 

 

(b)  find the value of b. 

(2) 

(Total 6 marks) 

___________________________________________________________________________ 

 

6.  (a)  Find the first 4 terms of the binomial expansion, in ascending powers of x, of 

8

4
1 ö

÷

õ
æ
ç

å
+

x
, 

 giving each term in its simplest form. 

(4) 

(b)  Use your expansion to estimate the value of (1.025)8, giving your answer to 4 decimal 

places. 

(3) 

(Total 7 marks) 

___________________________________________________________________________ 
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7. (a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of (2 ï 3x)6, 

giving each term in its simplest form. 

(4) 

(b)  Hence, or otherwise, find the first 3 terms, in ascending powers of x, of the expansion of  

ö
÷

õ
æ
ç

å
+

2
1

x
(2 ï 3x)6. 

(3) 

(Total 7 marks) 

___________________________________________________________________________ 

 

8. Given that  öö
÷

õ
ææ
ç

å

4

40
 = 

!!4

!40

b
, 

(a)  write down the value of b. 

(1) 

In the binomial expansion of (1 + x)40, the coefficients of x4 and x5 are p and q respectively. 

(b)  Find the value of 
p

q
. 

 (3) 

(Total 4 marks) 

___________________________________________________________________________ 
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9. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

 

(2 ï 9x)4, 

 

 giving each term in its simplest form. 

(4) 

 

f(x) = (1 + kx)(2 ï 9x)4,    where k is a constant. 

 

The expansion, in ascending powers of x, of f(x) up to and including the term in x2 is 

 

A ï 232x + Bx2, 

 

where A and B are constants. 

 

(b) Write down the value of A. 

(1) 

(c) Find the value of k. 

(2) 

(d) Hence find the value of B. 

(2) 

(Total 9 marks) 

 

TOTAL FOR PAPER:  49 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 12 questions in this question paper. The total mark for this paper is 100. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for questions marked with a * sign. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1*.  The points P and Q have coordinates (ï1, 6) and (9, 0) respectively. 

The line l is perpendicular to PQ and passes through the mid-point of PQ. 

Find an equation for l, giving your answer in the form ax + by + c = 0, where a, b and c are 

integers. 

(Total 5 marks) 

___________________________________________________________________________ 

2*.  

 

Figure 1 

Figure 1 shows a right angled triangle LMN. 

The points L and M have coordinates (ï1, 2) and (7, ï4) respectively. 

(a)  Find an equation for the straight line passing through the points L and M. 

 Give your answer in the form ax + by + c = 0, where a, b and c are integers. 

(4) 

Given that the coordinates of point N are (16, p), where p is a constant, and angle LMN = 90°, 

(b) find the value of p. 

(3) 

Given that there is a point K such that the points L, M, N, and K form a rectangle, 

(c)  find the y coordinate of K. 

(2) 

(Total 9 marks) 

___________________________________________________________________________ 
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3*.  

Leave 

blank

16

* P48760A01628*
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8.

Not to scale

y

x

l
2

l
1

S O T

P

Figure 1

 The straight line l
1
, shown in Figure 1, has equation 5y = 4x + 10 

 The point P with x coordinate 5 lies on l
1

 The straight line l
2
 is perpendicular to l

1
 and passes through P.

 (a) Find an equation for l
2
, writing your answer in the form ax + by + c = 0 where a, b 

and c are integers.

(4)

 The lines l
1
 and l

2
 cut the x-axis at the points S and T respectively, as shown in Figure 1.

 (b) Calculate the area of triangle SPT.

(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 
 

The straight line l1 , shown in Figure 1, has equation 5y = 4x + 10 

The point P with x coordinate 5 lies on l1 

The straight line l2 is perpendicular to l1 and passes through P. 

(a) Find an equation for l2 , writing your answer in the form ax + by + c = 0 where a, b 

 and c are integers. 

(4) 

 

The lines l1 and l2 cut the x-axis at the points S and T respectively, as shown in Figure 1. 

(b) Calculate the area of triangle SPT. 

(4) 

 (Total 8 marks) 

___________________________________________________________________________ 
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4*.   

 

Figure 2 

 

The line l1, shown in Figure 2 has equation 2x + 3y = 26. 

The line l2 passes through the origin O and is perpendicular to l1. 

(a)  Find an equation for the line l2. 

(4) 

The line l2 intersects the line l1 at the point C. Line l1 crosses the y-axis at the point B as 

shown in Figure 2. 

(b)  Find the area of triangle OBC. Give your answer in the form 
b

a
, where a and b are 

integers to be determined. 

(6) 

(Total 10 marks) 

___________________________________________________________________________ 
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5*. The line L1 has equation 4y + 3 = 2x. 

The point A (p, 4) lies on L1. 

(a) Find the value of the constant p. 

(1) 

The line L2 passes through the point C (2, 4) and is perpendicular to L1. 

(b)  Find an equation for L2 giving your answer in the form ax + by + c = 0, where a, b and c 

are integers. 

(5) 

The line L1 and the line L2 intersect at the point D. 

(c)  Find the coordinates of the point D. 

(3) 

(d)  Show that the length of CD is 
2

3
ã5. 

(3) 

A point B lies on L1 and the length of AB = Õ80. 

The point E lies on L2 such that the length of the line CDE = 3 times the length of CD. 

(e)  Find the area of the quadrilateral ACBE. 

(3) 

(Total 15 marks) 

___________________________________________________________________________ 

 



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

23 

6*.  

 
 

Figure 3 

 

The points P (0, 2) and Q (3, 7) lie on the line l1, as shown in Figure 3. 

 

The line l2 is perpendicular to l1, passes through Q and crosses the x-axis at the point R, as 

shown in Figure 3. 

 

Find 

 

(a) an equation for l2, giving your answer in the form ax + by + c = 0, where a, b and c are 

integers, 

(5) 

(b) the exact coordinates of R, 

(2) 

(c) the exact area of the quadrilateral ORQP, where O is the origin. 

(5) 

(Total 12 marks) 

___________________________________________________________________________ 

7. A circle C has centre (ī1, 7) and passes through the point (0, 0). Find an equation for C. 

 

(Total 4 marks) 

___________________________________________________________________________ 
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8.  

 
 

Figure 4 

 

The circle C has centre P(7, 8) and passes through the point Q(10, 13), as shown in Figure 4. 

 

(a) Find the length PQ, giving your answer as an exact value. 

(2) 

 

(b) Hence write down an equation for C. 

(2) 

 

The line l is a tangent to C at the point Q, as shown in Figure 4. 

 

(c) Find an equation for l, giving your answer in the form ax + by + c = 0, where a, b and c 

are integers. 

(4) 

(Total 8 marks) 

___________________________________________________________________________ 

9. The circle C has equation 

x2 + y2 + 4x ī 2y ī11 = 0. 

Find 

(a)  the coordinates of the centre of C, 

(2) 

(b)  the radius of C, 

(2) 

(c)  the coordinates of the points where C crosses the y-axis, giving your answers as 

simplified surds. 

(4)  

(Total 8 marks) 
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___________________________________________________________________________ 

 

10. The circle C has equation 

x2 + y2 ï 10x + 6y + 30 = 0 

Find 

(a) the coordinates of the centre of C, 

(2) 

(b) the radius of C, 

(2) 

(c) the y coordinates of the points where the circle C crosses the line with equation x = 4, 

 giving your answers as simplified surds. 

(3) 

 (Total 7 marks) 

___________________________________________________________________________ 

11.   

 

Figure 5 

Figure 5 shows a circle C with centre Q and radius 4 and the point T which lies on C. The 

tangent to C at the point T passes through the origin O and OT = 6ã5. 

Given that the coordinates of Q are (11, k), where k is a positive constant, 

(a)  find the exact value of k, 

(3) 

(b)  find an equation for C. 

(2) 

 (Total 5 marks) 

___________________________________________________________________________ 
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12. The circle C, with centre A, passes through the point P with coordinates (ï9, 8)  

and the point Q with coordinates (15, ï10). 

Given that PQ is a diameter of the circle C, 

(a)  find the coordinates of A, 

(2) 

(b)  find an equation for C. 

(3) 

A point R also lies on the circle C. 

Given that the length of the chord PR is 20 units, 

(c)  find the length of the shortest distance from A to the chord PR. 

 Give your answer as a surd in its simplest form. 

(2) 

(d)  Find the size of the angle ARQ, giving your answer to the nearest 0.1 of a degree. 

(2) 

(Total 9 marks) 

 

TOTAL FOR PAPER:  100 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 11 questions in this question paper. The total mark for this paper is 99. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for questions marked with a * sign. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1*. Given 

4
4,y x

x
= + + x > 0 

find the value of 
  

dy

dx  
when x = 8, writing your answer in the form   a 2, where a is a rational 

number. 

(Total 5 marks) 

___________________________________________________________________________ 

 

2*. Given that 

1 3
2 3

2 7
3 6 ,     0

3

x
y x x x

x

-
= + + >, 

find 
d

d

y

x
. Give each term in your answer in its simplified form. 

(Total 6 marks) 

___________________________________________________________________________ 

 

3*. Differentiate with respect to x, giving answer in its simplest form  

2

5

2

6

x

xx +
 

 (Total 4 marks) 

___________________________________________________________________________ 

 

4* .       y = 5x3 ī 3

4

6x  + 2x ī 3. 

 (a)  Find 
x

y

d

d
, giving each term in its simplest form. 

(4) 

(b)  Find 
2

2

d

d

x

y
 

(2) 

(Total 6 marks) 

___________________________________________________________________________ 
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5.  

          

 

 

 

 

Figure 1 

 

A manufacturer produces pain relieving tablets. Each tablet is in the shape of a solid circular 

cylinder with base radius x mm and height h mm, as shown in Figure 1. 

Given that the volume of each tablet has to be 60 mm3, 

(a)  express h in terms of x, 

(1) 

(b)  show that the surface area, A mm2, of a tablet is given by A = 2p x2 + 
x

120
. 

(3) 

The manufacturer needs to minimise the surface area A mm2, of a tablet. 

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

(5) 

(d)  Calculate the minimum value of A, giving your answer to the nearest integer. 

(2) 

(e)  Show that this value of A is a minimum. 

(2) 

(Total 13 marks) 

___________________________________________________________________________ 
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6. A solid glass cylinder, which is used in an expensive laser amplifier, has a volume of                  

75p cm3. 

The cost of polishing the surface area of this glass cylinder is £2 per cm2 for the curved 

surface area and £3 per cm2 for the circular top and base areas. 

Given that the radius of the cylinder is r cm, 

(a)  show that the cost of the polishing, £C, is given by 

C = 6p r  2 + 
r

p300
. 

 (4) 

(b)  Use calculus to find the minimum cost of the polishing, giving your answer to the nearest 

pound. 

(5) 

(c)  Justify that the answer that you have obtained in part (b) is a minimum. 

(1)  

(Total 10 marks) 

___________________________________________________________________________ 
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7.  

 

 

Figure 2 

 

Figure 2 shows a flowerbed. Its shape is a quarter of a circle of radius x metres with two 

equal rectangles attached to it along its radii. Each rectangle has length equal to x metres and 

width equal to y metres. 

Given that the area of the flowerbed is 4m2, 

(a)  show that 

y = 
x

x

8

16 2p-
. 

 (3) 

(b)  Hence show that the perimeter P metres of the flowerbed is given by the equation 

P = 
x

8
 + 2x. 

 (3) 

(c)  Use calculus to find the minimum value of P. 

(5) 

(d)  Find the width of each rectangle when the perimeter is a minimum. 

 Give your answer to the nearest centimetre. 

(2) 

(Total 13 marks) 

___________________________________________________________________________ 
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8.  

 

Figure 3 

 

Figure 3 shows the plan of a pool. 

The shape of the pool ABCDEFA consists of a rectangle BCEF joined to an equilateral 

triangle BFA and a semi-circle CDE, as shown in Figure 3. 

Given that AB = x metres, EF = y metres, and the area of the pool is 50 m2, 

(a)  show that 

( )
50

2 3
8

x
y

x
p= - + Õ 

(3) 

(b)  Hence show that the perimeter, P metres, of the pool is given by 

( )
100

8 2 3
4

x
P

x
p= + + - Õ 

(3) 

(c)  Use calculus to find the minimum value of P, giving your answer to 3 significant figures. 

(5) 

(d)  Justify, by further differentiation, that the value of P that you have found is a minimum. 

(2) 

(Total 13 marks) 

___________________________________________________________________________ 
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9.  The volume V cm3 of a box, of height x cm, is given by 

V = 4x(5 ī x)2,    0 < x < 5. 

(a)  Find 
x

V

d

d
. 

(4) 

(b)  Hence find the maximum volume of the box. 

(4) 

(c)  Use calculus to justify that the volume that you found in part (b) is a maximum. 

(2) 

(Total 10 marks) 

___________________________________________________________________________ 

 

10. Joan brings a cup of hot tea into a room and places the cup on a table. At time t minutes after 

Joan places the cup on the table, the temperature, q  °C, of the tea is modelled by the equation 

q  = 20 + Aeīkt, 

where A and k are positive constants. 

Given that the initial temperature of the tea was 90 °C, 

(a) find the value of A. 

(2) 

 

The tea takes 5 minutes to decrease in temperature from 90 °C to 55 °C. 

 

(b) Show that k = 
5

1
 ln 2. 

(3) 

(c) Find the rate at which the temperature of the tea is decreasing at the instant when t = 10. 

Give your answer, in °C per minute, to 3 decimal places. 

(3)  

(Total 8 marks) 

___________________________________________________________________________ 
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11. The mass, m grams, of a leaf t days after it has been picked from a tree is given by  

m = peīkt, 

 where k and p are positive constants. 

When the leaf is picked from the tree, its mass is 7.5 grams and 4 days later its mass is 2.5 

grams. 

(a)  Write down the value of p. 

(1) 

(b)  Show that k = 
4

1
ln 3. 

(4) 

(c)  Find the value of t when 
t

m

d

d
 = ī0.6 ln 3. 

(6) 

(Total 11 marks) 

 

TOTAL FOR PAPER:  100 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 9 questions in this question paper. The total mark for this paper is 100. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for questions marked with a * sign. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1*. The curve C1 has equation 

y = x2(x + 2). 

(a) Find 
x

y

d

d
. 

(2) 

(b)  Sketch C1, showing the coordinates of the points where C1 meets the x-axis. 

(3) 

(c)  Find the gradient of C1 at each point where C1 meets the x-axis. 

(2) 

The curve C2 has equation 

y = (x ī k)2(x ī k + 2), 

where k is a constant and k > 2. 

(d)  Sketch C2, showing the coordinates of the points where C2 meets the x and y axes. 

(3) 

(Total 10 marks) 

___________________________________________________________________________ 

2*. The curve C has equation 

y = (x + 1)(x + 3)2. 

(a)  Sketch C, showing the coordinates of the points at which C meets the axes. 

(4) 

(b)  Show that 
x

y

d

d
 = 3x2 + 14x + 15. 

 (3) 

The point A, with x-coordinate ï5, lies on C. 

(c)  Find the equation of the tangent to C at A, giving your answer in the form y = mx + c, 

where m and c are constants. 

(4) 

Another point B also lies on C. The tangents to C at A and B are parallel. 

(d)  Find the x-coordinate of B. 

(3) 

(Total 14 marks) 

___________________________________________________________________________ 
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3*.  The curve C has equation 

y = 
x

xx

2

)3)(4( 2 -+
,   x  ̧0. 

(a) Find 
x

y

d

d
 in its simplest form. 

(5) 

(b) Find an equation of the tangent to C at the point where x = ï1. 

 Give your answer in the form ax + by + c = 0, where a, b and c are integers. 

(5) 

(Total 10 marks) 

___________________________________________________________________________ 

 

4*. The curve C has equation y = 2x3 + kx2 + 5x + 6, where k is a constant. 

(a) Find 
d

d

y

x
. 

(2) 

The point P, where x = ï2, lies on C. 

The tangent to C at the point P is parallel to the line with equation 2y ï 17 x ï 1 = 0. 

Find 

(b) the value of k, 

(4) 

(c) the value of the y coordinate of P, 

(2) 

(d) the equation of the tangent to C at P, giving your answer in the form ax + by + c = 0, 

where a, b and c are integers. 

(2) 

(Total 10 marks) 

___________________________________________________________________________ 

 



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

38 

5*.  The curve C has equation 

y = 2x ī 8ãx + 5,    x ² 0. 

(a)  Find 
x

y

d

d
, giving each term in its simplest form. 

(3) 

The point P on C has x-coordinate equal to 
4

1
. 

(b)  Find the equation of the tangent to C at the point P, giving your answer in the form 

y = ax + b, where a and b are constants. 

(4) 

The tangent to C at the point Q is parallel to the line with equation 2x ī 3y + 18 = 0. 

(c)  Find the coordinates of Q. 

(5) 

(Total 12 marks) 

___________________________________________________________________________ 

 

6*.  The curve C has equation 

y = 
3

2

1
x  ï 2

3

9x  + 
x

8
 + 30,          x > 0. 

(a) Find 
x

y

d

d
 

 (4) 

(b)  Show that the point P(4, ï8) lies on C 

(2) 

(c)  Find an equation of the normal to C at the point P, giving your answer in the form 

ax + by + c = 0 , where a, b and c are integers. 

(6) 

(Total 12 marks) 

___________________________________________________________________________ 
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7*.  

 

 

Figure 1 

 

Figure 1 shows a sketch of the curve C with equation 

y = 2 ī 
x

1
,      x Í 0. 

The curve crosses the x-axis at the point A. 

(a)  Find the coordinates of A. 

(1) 

(b)  Show that the equation of the normal to C at A can be written as 

2x + 8y ī1 = 0. 

(6) 

The normal to C at A meets C again at the point B, as shown in Figure 1. 

(c)  Find the coordinates of B. 

(4) 

(Total 11 marks) 

___________________________________________________________________________ 
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8*.  

 

Figure 2 

 

A sketch of part of the curve C with equation 

18
20 4y x

x
= - -, x > 0 

is shown in Figure 2. 

Point A lies on C and has an x coordinate equal to 2. 

(a)  Show that the equation of the normal to C at A is y = ï2x + 7. 

(6) 

The normal to C at A meets C again at the point B, as shown in Figure 2. 

(b)  Use algebra to find the coordinates of B. 

(5) 

(Total 11 marks) 

___________________________________________________________________________ 
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9. 
Leave 

blank

28
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10. 

A

BC O

R

y

x

Figure 2

 Figure 2 shows a sketch of part of the curve with equation

y = 4x3 + 9x2 ï 30x ï 8,   ï0.5  x  2.2

 The curve has a turning point at the point A.

 (a) Using calculus, show that the x coordinate of A is 1

(3)

 The curve crosses the x-axis at the points B (2, 0) and C -
å

çæ
õ

÷ö
1

4
0,

 The finite region R, shown shaded in Figure 2, is bounded by the curve, the line AB, and 

the x-axis.

 (b) Use integration to find the area of the finite region R, giving your answer to 2 decimal 

places.

(7)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 

Figure 3 

 

Figure 3 shows a sketch of part of the curve with equation 

y = 4x3 + 9x2 ï 30x ï 8,  ï0.5  x  2.2 

The curve has a turning point at the point A. 

(a) Using calculus, show that the x coordinate of A is 1 

(3) 

The curve crosses the x-axis at the points B (2, 0) and C 

 

-
1

4
,0

å

çæ
õ

÷ö
 

The finite region R, shown shaded in Figure 3, is bounded by the curve, the line AB, and the 

x-axis. 

(b) Use integration to find the area of the finite region R, giving your answer to 2 decimal 

 places. 

(7) 

(Total 10 marks) 

 

TOTAL FOR PAPER:  100 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 12 questions in this question paper. The total mark for this paper is 79. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1. Find the values of x such that 

2 log3 x ï log3(x ï 2) = 2 

 (Total 5 marks) 

___________________________________________________________________________ 

 

 

2. Given that y = 3x2, 

(a)  show that log3 y = 1 + 2 log3 x. 

(3) 

(b)  Hence, or otherwise, solve the equation 

1 + 2 log3 x = log3 (28x ī 9). 

(3) 

(Total 6 marks) 

___________________________________________________________________________ 

 

3. Given that 2 log2 (x + 15) ī log2 x = 6, 

(a)  show that  x2 ī 34x + 225 = 0. 

(5) 

(b) Hence, or otherwise, solve the equation 2 log2 (x + 15) ī log2 x = 6. 

 (2) 

(Total 7 marks) 

___________________________________________________________________________ 
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4. (i)  Find the exact value of x for which 

log2 (2x) = log2 (5x + 4) ï 3. 

(4) 

(ii)  Given that 

loga y + 3 loga 2 = 5, 

 express y in terms of a.  

 Give your answer in its simplest form. 

(3) 

(Total 7 marks) 

___________________________________________________________________________ 

 

5.  (i) 2 log(x + a) = log(16a6), where a is a positive constant 

 Find x in terms of a, giving your answer in its simplest form. 

(3) 

(ii) log3(9y + b) ï log3(2y ï b) = 2, where b is a positive constant 

 Find y in terms of b, giving your answer in its simplest form. 

(4) 

(Total 7 marks) 

___________________________________________________________________________ 

 

6.  Find, giving your answer to 3 significant figures where appropriate, the value of x for which 

(a)  5x = 10, 

(2) 

(b)  log3 (x ī 2) = ī1 . 

(2)  

(Total 4 marks) 

___________________________________________________________________________ 

 

 

7. Find the exact solutions, in their simplest form, to the equations 

(a) e3x ï 9 = 8 

(Total 3 marks) 

___________________________________________________________________________ 
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8. f(x) = ï6x3 ï 7x2 + 40x + 21 

(a) Use the factor theorem to show that (x + 3) is a factor of f(x) 

(2) 

(b) Factorise f(x) completely. 

(4) 

(c) Hence solve the equation 

6(23y) + 7(22y) = 40(2y) + 21 

 giving your answer to 2 decimal places. 

(3) 

(Total 9 marks) 

___________________________________________________________________________ 

 

9.  (i)  Use logarithms to solve the equation 82x + 1 = 24, giving your answer to 3 decimal places. 

(3) 

(ii)  Find the values of y such that 

log2 (11y ï 3) ï log2 3 ï 2 log2 y = 1,        y > 
11

3
 

(6) 

(Total 9 marks) 

___________________________________________________________________________ 

 

10. (i) Given that 

 

log3(3b + 1) ï log3(a ï 2) = ï1, a > 2, 

 

 express b in terms of a. 

(3) 

(ii)  Solve the equation 

 

22x + 5 ï 7(2x) = 0, 

 

 giving your answer to 2 decimal places. 

  

 (Solutions based entirely on graphical or numerical methods are not acceptable.) 

(4) 

(Total 7 marks) 

___________________________________________________________________________ 
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11. (i)  Solve 

5y = 8 

 giving your answers to 3 significant figures. 

(2) 

(ii)  Use algebra to find the values of x for which 

( )2 2

1
log 15 4 log

2
x x+ - =  

(6) 

(Total 8 marks) 

___________________________________________________________________________ 

12. (a)  Sketch the graph of  

y = 3x, x Í ᴙ, 

  showing the coordinates of any points at which the graph crosses the axes. 

(2) 

(b)  Use algebra to solve the equation 32x ï 9(3x) + 18 = 0, giving your answers to 2 decimal 

places where appropriate. 

(5) 

 (Total 7 marks) 

 

TOTAL FOR PAPER:  79 MARKS  



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

47 

Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 12 questions in this question paper. The total mark for this paper is 100. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for all questions. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1.  

 

Figure 1 

 

Figure 1 shows a sketch of the curve C with equation 

y = 
x

1
 + 1,      x Í 0. 

The curve C crosses the x-axis at the point A. 

(a)  State the x-coordinate of the point A. 

(1) 

The curve D has equation y = x2(x ï 2), for all real values of x. 

(b)  On a copy of Figure 1, sketch a graph of curve D. Show the coordinates of each point 

where the curve D crosses the coordinate axes. 

(3) 

(c)  Using your sketch, state, giving a reason, the number of real solutions to the equation  

x2(x ï 2) = 
x

1
 + 1 

(1) 

(Total 5 marks) 

___________________________________________________________________________ 
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2.  

 
 

Figure 2 

 

Figure 2 shows a sketch of part of the curve with equation y = f(x). The curve has a maximum 

point A at (ï2, 4) and a minimum point B at (3, ï8) and passes through the origin O. 

 

On separate diagrams, sketch the curve with equation 

 

(a) y = 3f(x), 

(2) 

(b) y = f(x) ï 4. 

(3) 

 

On each diagram, show clearly the coordinates of the maximum and the minimum points and 

the coordinates of the point where the curve crosses the y-axis. 

(Total 5 marks) 

 

___________________________________________________________________________ 
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3.   

 

 

Figure 3 

 

Figure 3 shows a sketch of the curve with equation y = f(x) where 

f(x) = 
2-x

x
,      x  ̧2. 

The curve passes through the origin and has two asymptotes, with equations y = 1 and x = 2, 

as shown in Figure 1. 

(a) In the space below, sketch the curve with equation y = f(x ī 1) and state the equations of 

the asymptotes of this curve. 

(3) 

(b) Find the coordinates of the points where the curve with equation y = f(x ī 1) crosses the 

coordinate axes. 

(4) 

(Total 7 marks) 

___________________________________________________________________________ 
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4.  

 

 

Figure 4 

 

Figure 4 shows a sketch of the curve with equation y = 
x

2
,  x Í 0. 

The curve C has equation y = 
x

2
 ī 5, x Í 0, and the line l has equation y = 4x + 2. 

(a)  Sketch and clearly label the graphs of C and l on a single diagram. 

 On your diagram, show clearly the coordinates of the points where C and l cross the 

coordinate axes. 

(5) 

(b)  Write down the equations of the asymptotes of the curve C. 

(2) 

(c)  Find the coordinates of the points of intersection of y = 
x

2
 ī 5 and y = 4x + 2. 

(5) 

(Total 12 marks) 

___________________________________________________________________________ 
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5. (a) Factorise completely 9x ï 4x3. 

(3) 

(b) Sketch the curve C with equation 

y = 9x ï 4x3. 

 Show on your sketch the coordinates at which the curve meets the x-axis. 

(3) 

The points A and B lie on C and have x coordinates of ï2 and 1 respectively. 

(c) Show that the length of AB is k ã10, where k is a constant to be found. 

(4) 

(Total 10 marks) 

___________________________________________________________________________ 

6.   

 

Figure 5 

Figure 5 shows a sketch of the curve C with equation y = f(x). 

The curve C passes through the origin and through (6, 0). 

The curve C has a minimum at the point (3, ï1). 

On separate diagrams, sketch the curve with equation 

(a)  y = f(2x), 

(3) 

(b)  y = īf(x),  

(3) 

(c)  y = f(x + p), where p is a constant and 0 < p < 3. 

(4) 

On each diagram show the coordinates of any points where the curve intersects the x-axis and 

of any minimum or maximum points. 

 (Total 10 marks) 

___________________________________________________________________________ 
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7.        

 

 

Figure 6 

 

Figure 6 shows a sketch of the curve with equation y = f(x) where 

f(x) = (x + 3)2 (x ï 1),      x Íᴙ. 

The curve crosses the x-axis at (1, 0), touches it at (ï3, 0) and crosses the y-axis at (0, ï9). 

(a)  Sketch the curve C with equation y = f(x + 2) and state the coordinates of the points 

where the curve C meets the x-axis. 

(3) 

(b)  Write down an equation of the curve C. 

(1) 

(c)  Use your answer to part (b) to find the coordinates of the point where the curve C meets 

the y-axis. 

(2) 

 (Total 6 marks) 

___________________________________________________________________________ 

8. (a) On separate axes sketch the graphs of 

 (i) y = ï3x + c, where c is a positive constant, 

 (ii) 
  
y =

1

x
+5 

On each sketch show the coordinates of any point at which the graph crosses the 

y-axis and the equation of any horizontal asymptote. 

(4) 

 

Given that y = ï3x + c, where c is a positive constant, meets the curve                 at two 

distinct points, 

(b) show that (5 ï c)2 > 12 

(3) 

1
5y

x
= +
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(c) Hence find the range of possible values for c. 

(4) 

(Total 11 marks) 

___________________________________________________________________________ 

 

9.            4x2 + 8x + 3 ſ a(x + b)2 + c 

(a)  Find the values of the constants a, b and c. 

(3) 

(b)  Sketch the curve with equation y = 4x2 + 8x + 3, showing clearly the coordinates of any 

points where the curve crosses the coordinate axes. 

(4) 

(Total 7 marks) 

___________________________________________________________________________ 

10.  

 

 

 

 

 

 

 

Figure 7 

 

Figure 7 shows a sketch of the curve C with equation y = f(x), where 

f(x) = x2(9 ï 2x). 

There is a minimum at the origin, a maximum at the point (3, 27) and C cuts the x-axis at the 

point A. 

(a)  Write down the coordinates of the point A. 

(1) 

(b)  On separate diagrams sketch the curve with equation 

(i) y = f(x + 3), 

 

 (ii)  y = f(3x). 
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On each sketch you should indicate clearly the coordinates of the maximum point and any 

points where the curves cross or meet the coordinate axes. 

(6) 

The curve with equation y = f(x) + k, where k is a constant, has a maximum point at (3, 10). 

(c)  Write down the value of k. 

(1) 

(Total 8 marks) 

___________________________________________________________________________ 

11.  

Leave 

blank

24

* P48760A02428*

 
D
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E
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R
E
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10.
y

xO

Figure 2

 Figure 2 shows a sketch of part of the curve y = f (x), x , where 

f (x) = (2x ï 5)2(x + 3)

 (a) Given that 

  (i) the curve with equation y = f (x) ï k, x , passes through the origin, find the 

value of the constant k,

  (ii) the curve with equation y = f (x + c), x , has a minimum point at the origin, 

find the value of the constant c.

(3)

 (b) Show that f (x) = 12x2 ï 16x ï 35

(3)

 Points A and B are distinct points that lie on the curve y = f (x).

 The gradient of the curve at A is equal to the gradient of the curve at B.

 Given that point A has x coordinate 3

 (c) find the x coordinate of point B.

(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 
 

Figure 8 

Figure 8 shows a sketch of part of the curve y = f(x), x ɴ  ᴙ, where 

f(x) = (2x ï 5)2 (x + 3) 

(a) Given that 

 (i) the curve with equation y = f(x) ï k, x ɴ  ᴙ, passes through the origin, find the 

  value of the constant k, 

 (ii) the curve with equation y = f(x + c), x ɴ  ᴙ, has a minimum point at the origin, 

  find the value of the constant c. 

(3) 

(b) Show that fᴂ(x) = 12x2 ï 16x ï 35 

(3) 

 

Points A and B are distinct points that lie on the curve y = f(x). 

The gradient of the curve at A is equal to the gradient of the curve at B. 

Given that point A has x coordinate 3 

(c) find the x coordinate of point B. 

(5) 

(Total 11 marks) 

___________________________________________________________________________ 
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12. (a)  Sketch the graphs of 

(i)  y = x(x + 2)(3 ī x), 

(ii)  y = ï
x

2
. 

showing clearly the coordinates of all the points where the curves cross the coordinate 

axes. 

(6) 

(b)  Using your sketch state, giving a reason, the number of real solutions to the equation 

x(x + 2)(3 ï x) + 
x

2
 = 0. 

(2) 

(Total 8 marks) 

 

TOTAL FOR PAPER:  100 MARKS 
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 14 questions in this question paper. The total mark for this paper is 100. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

¶ Calculators must not be used for questions marked with a * sign. 

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  
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1*. Find 

ó
ô

ò
ö
÷

õ
æ
ç

å
++ x

x
x d5

2
6

2

2 , 

giving each term in its simplest form. 

(4) 

(Total 4 marks) 

___________________________________________________________________________ 
 

2*. Find 

4 4
2 3 dx x

x

å õ
- +æ ö

ç ÷ñ  

 

giving each term in its simplest form. 

(Total 4 marks) 

___________________________________________________________________________ 

 

3*. Find 

5

3

1
2 5 d

4

x x

x

- -
å õ
æ ö
ç ÷ñ  

giving each term in its simplest form. 

(Total 4 marks) 

___________________________________________________________________________ 

 

4.  Use integration to find  

 

x
x

x
d

3

1

6

3

1

2

3

ó
ô

ò
öö
÷

õ
ææ
ç

å
+ , 

 

giving your answer in the form a + bã3, where a and b are constants to be determined. 

(Total 5 marks) 

___________________________________________________________________________ 
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5.  

 

Figure 1 

 

Figure 1 shows a sketch of part of the curve C with equation 

 

3 21 3

8 4
y x x= + , x Í ᴙ 

 

The curve C has a maximum turning point at the point A and a minimum turning point at the 

origin O. 

 

The line l touches the curve C at the point A and cuts the curve C at the point B. 

 

The x coordinate of A is ï4 and the x coordinate of B is 2. 

 

The finite region R, shown shaded in Figure 3, is bounded by the curve C and the line l. 

 

Use integration to find the area of the finite region R. 

(Total 7 marks) 

___________________________________________________________________________ 
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6*.  
1

2
d

6
d

y
x x x

x

-

= + Õ, x > 0 

 

Given that y = 37 at x = 4, find y in terms of x, giving each term in its simplest form. 

(Total 7 marks) 

___________________________________________________________________________ 

 

7* . A curve with equation y = f(x) passes through the point (2, 10). Given that 

f  ǋ(x) = 3x2 ī 3x + 5, 

find the value of f(1). 

(Total 5 marks) 

___________________________________________________________________________ 

 

8*. A curve with equation y = f(x) passes through the point (4, 25). 

Given that f ¡(x) = 
8

3
x2 ï 2

1

10
-

x  + 1,     x > 0, 

(a)  find f(x), simplifying each term. 

(5) 

(b)  Find an equation of the normal to the curve at the point (4, 25). Give your answer in the 

form ax + by + c = 0, where a, b and c are integers to be found. 

(5) 

 (Total 10 marks) 

___________________________________________________________________________ 
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9*.  The curve C has equation y = f(x), x > 0, where 

 

Given that the point P(4, ï8) lies on C, 

(a) find the equation of the tangent to C at P, giving your answer in the form y = mx + c, 

 where m and c are constants. 

(4) 

(b) Find f(x), giving each term in its simplest form. 

(5) 

 (Total 9 marks) 

___________________________________________________________________________ 

 

10*. A curve with equation y = f(x) passes through the point (4, 9). 

Given that 

f ǋ(x) = 
2

3 xÕ
 ï 

xÕ4

9
 + 2,   x > 0, 

(a)  find f(x), giving each term in its simplest form. 

(5) 

Point P lies on the curve. 

The normal to the curve at P is parallel to the line 2y + x = 0. 

(b)  Find the x-coordinate of P. 

(5) 

(Total 10 marks) 

___________________________________________________________________________ 



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

62 

11.  

  

 

Figure 2 

 

Figure 2 shows the line with equation y = 10 ï x and the curve with equation y = 10x ï x2 ï 8. 

The line and the curve intersect at the points A and B, and O is the origin. 

(a)  Calculate the coordinates of A and the coordinates of B. 

(5) 

The shaded area R is bounded by the line and the curve, as shown in Figure 2. 

(b)  Calculate the exact area of R. 

(7) 

(Total 12 marks) 

___________________________________________________________________________ 

 



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

63 

12. (a)  Find 

ó
ô

ò
- xxx d)2(10 2

1

, 

giving each term in its simplest form. 

(4) 

 

 

Figure 2 

 

Figure 2 shows a sketch of part of the curve C with equation 

y = 10x( 2

1

x  ï 2),         x  ² 0. 

The curve C starts at the origin and crosses the x-axis at the point (4, 0). 

The area, shown shaded in Figure 2, consists of two finite regions and is bounded by the 

curve C, the x-axis and the line x = 9. 

(b)  Use your answer from part (a) to find the total area of the shaded regions. 

(5) 

(Total 9 marks) 

___________________________________________________________________________ 
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13.  

 

 

Figure 3 

 

Figure 3 shows a sketch of part of the curve C with equation 

y = x(x + 4)(x ï 2). 

The curve C crosses the x-axis at the origin O and at the points A and B. 

(a)  Write down the x-coordinates of the points A and B. 

(1) 

The finite region, shown shaded in Figure 3, is bounded by the curve C and the x-axis. 

(b)  Use integration to find the total area of the finite region shown shaded in Figure 3. 

(7) 

(Total 8 marks) 

___________________________________________________________________________ 
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14.  

 

Figure 3 

 

Figure 3 shows a sketch of part of the curve with equation 

 
3

23      0y x x x= - ². 

 

The finite region S, bounded by the x-axis and the curve, is shown shaded in Figure 3. 

 

(a) Find 

3

23  dx x x
å õ
-æ ö

ç ÷ñ . 

(3) 

(b) Hence find the area of S. 

(3) 

(Total 6 marks) 

 

TOTAL FOR PAPER:  100 MARKS  
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Instructions  

¶ Use black ink or ball-point pen.  

¶ If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

¶ Fill in the boxes at the top of this page with your name, centre number and candidate number.  

¶ Answer all the questions and ensure that your answers to parts of questions are clearly labelled.  

¶ Answer the questions in the spaces provided ï there may be more space than you need.  

¶ You should show sufficient working to make your methods clear. Answers without working may 

not gain full credit.  

¶ Inexact answers should be given to three significant figures unless otherwise stated.  

Information  

¶ A booklet óMathematical Formulae and Statistical Tablesô is provided. 

¶ There are 6 questions in this question paper. The total mark for this paper is 49. 

¶ The marks for each question are shown in brackets ï use this as a guide as to how much time to 

spend on each question.  

Advice  

¶  Read each question carefully before you start to answer it.  

¶  Try to answer every question.  

¶  Check your answers if you have time at the end. 

 ¶  If you change your mind about an answer, cross it out and put your new answer and any working 

underneath.  



AS and A level Mathematics Practice Paper ï Algebra (part 1) ï Mark scheme  

 

67 

1. Solve, for 0 ¢ x < 180° 

cos (3x ī 10Á) = ī0.4 

giving your answers to 1 decimal place. You should show each step in your working. 

 (Total 7 marks) 

___________________________________________________________________________ 

 

2.  (a) Show that the equation 

cos2 x = 8sin2 x ï 6sin x 

 can be written in the form 

(3sin x ï 1)2 = 2 

(3) 

(b) Hence solve, for 0  x < 360°, 

cos2x = 8sin2x ï 6sin x 

 giving your answers to 2 decimal places. 

(5) 

(Total 8 marks) 

___________________________________________________________________________ 

 

3.  (a)  Show that the equation 

tan 2x = 5 sin 2x 

 can be written in the form 

(1 ï 5 cos 2x) sin 2x = 0 

(2) 

(b)  Hence solve, for 0 ¢ x ¢ 180° 

tan 2x = 5 sin 2x 

 giving your answers to 1 decimal place where appropriate. 

 You must show clearly how you obtained your answers. 

(5) 

 (Total 7 marks) 

___________________________________________________________________________ 
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4.  (a)  Show that the equation 

3 sin2 x + 7 sin x = cos2 x ī 4 

 can be written in the form 

4 sin2 x + 7 sin x + 3 = 0 

(2) 

(b)  Hence solve, for 0 ¢ x < 360° 

3 sin2 x + 7 sin x = cos2 x ī 4 

 giving your answers to 1 decimal place where appropriate. 

(5) 

(Total 7 marks) 

___________________________________________________________________________ 

 

5. (i)  Solve, for 0 Ò q < 360°, the equation 9 sin (q + 60°) = 4, giving your answers to 1 

decimal place. You must show each step of your working. 

(4) 

(ii)  Solve, for ïp Ò x < p, the equation 2 tan x ï 3 sin x = 0, giving your answers to 2 decimal 

places where appropriate. 

 

[Solutions based entirely on graphical or numerical methods are not acceptable.] 

(5) 

 (Total 11 marks) 

___________________________________________________________________________ 
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6.  (i)  Solve, for ï180° ¢ x < 180°, 

      tan(x ï 40̄ ) = 1.5, 

 giving your answers to 1 decimal place. 

(3) 

(ii)  (a)  Show that the equation 

      sin q  tan q   = 3 co sq  + 2 

  can be written in the form 

      4 cos2q   + 2 cos q  ï 1 = 0. 

(3) 

 (b)  Hence solve, for 0 ¢ q  < 360°, 

      sin q  tan q  = 3 cos q  + 2, 

  showing each stage of your working. 

(5) 

 (Total 11 marks) 

 

TOTAL FOR PAPER:  49 MARKS  
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Question Scheme Marks 

1 

( )
( )
( )

12 82 2

12 8 12 8 12 8

+ë ûî î
= ³ì ü

- - +î îí ý

 Writing this is sufficient for 

M1 
M1 

( ){ }2 12 8

12 8

+
=

-
 

For 12 8-  

This mark can be implied 
A1 

( )2 2 3 2 2

12 8

+
=

-
  B1 B1 

3 2= +   A1   cso 

  (5 marks) 

2(a) 50 18- = 5 2 3 2-  M1 

2 2=  A1 

  (2) 

2(b) 12 3

50 18-
= 

12 3

"2" 2
 M1 

12 3 2 12 6

4"2" 2 2
= ³ =  dM1 

3 6=  or b = 3, c = 6 A1 

  (3) 

  (5 marks) 

3(a) 
1

532 2=                          

 

B1 

 

  (1) 

3(b) 
 For 22-  or 

1

4
 or 

2
1

2

å õ
æ ö
ç ÷

or 0.25  as coefficient of  kx , for any value of k including 

k = 0                 

 

M1 

           Correct index for x so  A
2x- or 

2

A

x
o.e. for any value of A 

 

B1 

             = 
2

1

4x
 or 0.25 2x-  

 

A1 cao 

 

  (3) 

  (4 marks)                   
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Question Scheme Marks 

4(a) 
   

3 1 3 1 1

3 3 32 2 2 2 281 (81 ) 9 or 81 (81 ) (531441)= = = =            M1 

                                                     =729 A1 

  (2) 

4(b) 1 2

22 2
16

(4 ) 16 orx x
x

- -

=         or equivalent 
M1 

        

1

2 22(4 )x x
-

   16x=  A1 

                                         (2) 

  (4 marks)                   

5(a) 
4

1

16
-

 = 2 or 

4

1

16

1

-

 or better M1 

ö
ö

÷

õ

æ
æ

ç

å
=

-
4

1

16  
2

1
 or 0.5 (ignore ±) A1 

  (2) 

5(b) 4

4

1

2
ö
ö

÷

õ

æ
æ

ç

å -

x = 4

4
 

42
-

x  or  

4

4
 

42

-

x

 or equivalent M1 

4

4

4

1

22 =
ö
ö

÷

õ

æ
æ

ç

å -

xx  or 16 A1 cao 

  (2) 

  (4 marks) 

6(a) 
( ) ( ) ( )

3 3 3 35 55532 32 or 32 or 2 or 32768
ë û

=ì ü
í ý

 M1 

8=    A1 

  (2) 

6(b) 1 1 1
4 22 2

14
4 2

25 4 5 1
or or

4 25 2
25

4

x x

x
x

- -ë û
å õ å õî î å õ

=ì üæ ö æ öæ ö
ç ÷ç ÷ ç ÷î î å õí ý

æ ö
ç ÷

 
M1 

2

2

2 2
or

5 5
x

x

-=  A1 

  (2) 

  (4 marks) 
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y=(x-4) 2̂+3

Question Scheme Marks 

7(a) 1
538 2   or   8 32768= =  M1 

5
38   32

å õ
=æ ö

ç ÷
 A1 cao 

   (2) 

7(b) 3
31

32 22 2x x
å õ

=æ ö
ç ÷

 M1 

3
2

2

8

4

x

x
 

1
22x
-

=   or 
2

x
 dM1A1 

  (3) 

8 

 

 

( )
2 3

2 3 3 3(2 3)(8 2 ) 2 or 2
x

x x ax b
+

+ + += =
 
with a = 6 or b = 9

 
 M1 

6 92 x+= 3(2 3)2 xor += as final answer with no errors  or ( )6 9y x= + or 3(2x + 

3) 
A1 

  (2 marks) 

9 

3 19 x+= for example   

( ) ( )

( ) ( ) ( )
( )

1 1
2 2

3 1 2
2(3 1) 2 (3 1) 3 1 3 1

3 1 2 2 3

3 or 3 or 3 or 3 3

or 3 3 or 3 3 or 9 or 9

or 2 3 1

x
x x x x

y
x yx

y x

+
+ + + +

+

³

³ ³

= +

 M1 

              = 6 23 x+    or  y = 6x + 2 or a = 6, b = 2 A1 

      (2 marks) 

10(a) 2f ( ) ( 4) 3x x= - + M1A1 

  (2) 

10(b)  

B1 

B1 

B1 

  (3) 

10(c) ( ) ( )
2 22 0 4 19 3PQ = - + - M1 

2 24 16PQ= +  A1 

4 17PQ=  A1 

  (3) 

(0, 19) 

(4, 3) 
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Question Scheme Marks 

  (8 marks) 

11(a) Discriminant:  kkacb 4)3(4 22 -+=-  or equivalent M1A1 

  (2) 

11(b) 8)1(924)3( 222 ++=++=-+ kkkkk      M1A1 

  (2) 

11(c) 

 

For real roots, 042 ²- acb   or 042 >- acb  or 2( 1) 8 0k+ + > M1 

0)1( 2 ²+k  for all k, so 042 >- acb , so roots are real for all k      (or equiv.)                                                                          A1 cso 

 (2) 

  (6 marks) 

12(a) 2 24 5 ( ) ,x x q x p- - = - -  p,  q  are integers.  

{ }2 2 2 24 5 4 5 ( 2) 4 5 ( 2) 1x x x x x xè ø è ø è ø- - = - - + = - - - + = - - +ê ú ê ú ê ú M1 

21 ( 2)x= - - - A1A1 

  (3) 

12(b) { } { }2 2" 4 " 4 4( 1)( 5) 16 20b ac- = - - - = - M1 

4=- A1 

  (2) 

12(c)  

 

 

 

 

 

 

 

Correct Æ shape M1 

Maximum within  the 4th quadrant A1 

Curve cuts through ς5 or 

(0, 5)- marked on the y-axis 
B1 

  (3) 

  (8 marks) 
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Question Scheme Marks 

13(a) ( )24x y=  

Allow 2 ory y y³ ƻǊ άy ǎǉǳŀǊŜŘέ 

"4 "x = not required 

B1 

  (1) 

13(b) 28 9 1 (8 1)( 1) 0 ...y y y y y- + = - - = Ý =or 

(8(2 ) 1)((2 ) 1) 0 2 ...x x x- - = Ý = 
M1 

1
2 (or ) , 1

8

x y =  A1 

3 0x x=- = M1A1 

  (4) 

  (5 marks) 

14 2(1 4 )x x-  B1 

Accept 2( 4 1)x x- +  or 
2(4 1)x x- -  or 

2( 1 4 )x x- - +  or even 
21

4
4 ( )x x- or 

equivalent 
 

quadratic (or initial cubic) into two brackets M1 

(1 2 )(1 2 ) or (2 1)(2 1) or  (2 1)( 2 1)x x x x x x x x x- + - - + - - -  A1 

  (3 marks) 

15 3 225 9 (25 9 )x x x x- = -  B1 

2(25 9 )x- =(5+3x)(5-3x) M1 

325 9 (5 3 )(5 3 )x x x x x- = + - A1 

  (3 marks) 

16(a)   ( ) ( ) ( ) ( )
3 2

2 2. 2 7. 2 10. 2 24f - = - - - - - +  M1 

    = 0  so  (x+2)  is a factor A1 

  (2) 

16(b)  2f ( ) ( 2)(2 11 12)x x x x= + - + M1A1 

 f ( ) ( 2)(2 3)( 4)x x x x= + - - dM1A1 

  (4) 

   (6 marks) 
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Question Scheme Marks 

17(a) 3 2f ( ) 2 7 4 4x x x x= - + +  

f (2)= () () ()
3 2

2 2 7 2 4 2 4- + + M1 

0,= and so ( 2)x- is a factor. A1 

  (2) 

17(b) { } 2f ( ) ( 2) (2 3 2)x x x x= - - - M1A1 

2( 2)( 2)(2 1)or( 2) (2 1)x x x x x= - - + - +  

or equivalent e.g.  
21 1

2 2
2( 2)( 2)( )or2( 2) ( )x x x x x= - - + - + 

dM1A1 

  (4) 

  (6 marks) 

 



EDEXCEL CORE MATHEMATICS C1 (6663) ï MAY 2017  FINAL MARK SCHEME 

 

  Source paper Question 

number 

New spec references Question description 

1 C1 2012 3 2.2 Indices and surds 

2 C1 2016 3 2.2 Manipulation of surds 

3 C1 2014 2 2.1 Laws of indices for rational exponents 

4 C1 June 2014R 2 2.1 Laws of indices 

5 C1 Jan 2011 1 2.1 Indices and surds 

6 C1 2012 2 2.1 Indices and surds 

7 C1 2013 3 2.1 Laws of Indices for all rational components 

8 C1 Jan 2013 2 2.1 Indices and surds 

9 C1 2016 2 2.1 Laws of indices for rational exponents 

10 C1 2017 5 2.3 Completing the square, graph 

11 C1 2011 7 2.3 Quadratics 

12 C1 2012 8 2.3 Quadratics 

13 C1 2015 7 2.1 and 2.3 Laws of indices, solution of quadratic equations 

14 C1 Jan 2013 1 2.6 Polynomials, Factor theorem 

15 C1 June 2014R 1 2.6 Cubic factorisation 

16 C2 2012 4 2.6 Polynomials, Factor theorem 

17 C2 2014 2 2.6 Polynomials, factor theorem 
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Question Scheme Marks 

1 Either Or  

22 44 xxy +-=   22 44 yyx +-=   M1 

11)44(4 22 =-+- xxx  

or  2 24(2 ) 11x x- - = 

11)44(4 22 =+-- yyy       

or  2 24 (2 ) 11y y- - = 
M1 

 

05163 2 =+- xx    

01543 2 =-+ yy           Correct 

3 terms   
A1 

...,0)5)(13( ==-- xxx   
...,0)3)(53( ==+- yyy

  
M1 

    5
3

1
== xx    3

3

5
-== yy   A1 

    3
3

5
-== yy               5

3

1
== xx   M1A1 

  (7 marks) 

2 2 2

2 2

2 4 4 (2 4) 20 0

4
2 4 or

2

( 4) 10( 4) 0

y x x x x

y
x y x

y y y

= + Ý + + + =

-
= - =

Ý - + + - =

or

          M1 

2

2

8 36 16 0

or

2 2 24 0

x x

y y

+ + =

+ - =

 M1 A1 

 

()

()

4 (2 1)( 4) 0 ...

or

2 ( 4)( 3) 0 ...

x x x

y y y

+ + = Ý =

+ - = Ý =

 M1 

            

0.5, 4

or

4, 3

x x

y y

=- =-

=- =

 A1 cso 

Sub into  2 4y x= + 

or 

Sub into 
4

2

y
x

-
=  

M1 
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3, 4

and

4, 0.5

y y

x x

= =-

=- =-

 A1 

  (7 marks) 

3 

  2 2

4 1

( 4 1) 5 2 0

y x

x x x

=- -

Ý - - + + =
 M1 

221 10 1 0x x+ + = A1 

( )( ) ( ) 1 1
7 3

7 1 3 1 0 ,x x x+ + = Ý = - - dM1 A1 

y = ς
7

3
, 

3

1
 M1 A1 

  (6 marks) 

4(a) 2 4 (1 2 ) 5 ( 0)x k x k- - + = M1 

So  
2 8 0 *x kx k+ + =  A1cso 

                (2) 

4(b) 2(8 ) 4k k-  M1A1 

1

16
k= (oe) A1 

  (3) 

4(c) 2 1 1
2 16

0x x+ + =  so 21
4

( ) 0x x+ = Ý = M1 

1
4

x=-, 1
2

1y=  A1A1 

  (3) 

  (8 marks) 

5(a) 5x > 20 M1 

                  x > 4 A1 

  (2) 

5(b) 01242 =-- xx     

( )( )2 6x x+ - [ = 0] M1 

                                x = 6, 2-  A1 

                                                  2x<-  , x > 6 M1A1ft 

  (4) 

  (6 marks) 
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6(a) 6x + x  > 1 ï 8 M1 

x > - 1 A1 

        (2) 

6(b) 
(x + 3)(3x ς 1) [= 0] Ý x = ς 3 and 

3

1
 M1A1 

1
3 <  < 

3
x-  M1A1ft 

  (4) 

  (6 marks) 

7(a)                        3 7 3x x- > -              

                            4 10x>  M1 

                              
5 5

2.5, , o.e.
2 2

x x x> > <  A1 

  (2) 

7(b)  Obtain     2 9 36x x- -    and attempt to solve   2 9 36 0x x- - =    

        e.g.( 12)( 3)x x- + = 0 so x =   ,       or 
9 81 144

2
x

° +
=  M1 

                                    12,   ς3 A1 

                                3 12x- ¢ ¢ M1A1 

                                      (4) 

7(c)  2.5 12x< ¢  A1cso 

  (1) 

  (7 marks) 

8(a) b2 ς 4ac = (k ҍ оύ2 ς пόо ҍ нk) M1 

k2 ς 6k + 9 ς пόо ҍ нk) > 0 or (k ҍ оύ2 ς 12 + 8k > 0 or better M1 

k2 + 2k ҍ о Ҕ л A1 cso 

  (3) 

8(b)  (k + 3)(k ς 1) [= 0] M1 

Critical values are        k = 1 or k = ς 3         A1 

όŎƘƻƻǎƛƴƎ άƻǳǘǎƛŘŜέ ǊŜƎƛƻƴύ M1 

                                     k > 1 or k < ς 3         A1 cao 

  (4) 

  (7 marks) 
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9(a) Method 1:  

Attempts 2 4b ac-  for ( 3) ,a k= +  6b =  and their c     c ķ  
M1 

( )( )2 24 6 4 3 5b ac k k- = - + - A1 

2( 4 )b ac- =
   

24 8 96k k- + +     
or    

2( 4 )b ac- - =
   

24 8 96k k- -   
(with no prior algebraic errors) 

B1 

 

As 2 4 0b ac- >, then 24 8 96 0k k- + + > and so, 2 2 24 0k k- - < A1 

Method 2:       

Considers
 

2 4b ac>
   

for ( 3) ,a k= +  6b =  and their c     c ķ  
M1 

( )( )26 4 3 5k k> + - A1 

24 8 96 0k k- - <  or  
24 8 96 0k k- + + >or  ( )( )9 3 5k k> + -

 
(with no prior algebraic errors) 

B1 

 

and so, 2 2 24 0k k- - < following correct work A1 

  (4) 

9(b) Attempts to solve 
2 2 24 0k k- - = to give k =                

(Ý  Critical values, 6, 4.k = - ) 
M1 

2 2 24 0k k- - < gives   -4 6k< <  

  
M1A1 

  (3) 

  (7 marks) 

10(a) 2 4 0b ac- < Ýe.g. 
24 4( 1)( 5) 0p p- - - <or 

20 4 4( 1)( 5)p p> - - -or 

24 4( 1)( 5)p p< - -or 

24( 1)( 5) 4p p- - > 

M1 

 

 

 

 

A1 

24 6 5p p< - +  

2 6 1 0p p- + > A1* 

      (3) 

10(b) 2 6 1 0 ...p p p- + = Ý = M1 

3 8p= °  A1 

3 8 or 3 8p p< - > + M1A1 

                                      (4) 
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  (7 marks) 
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11(a) 2

2

2 6 4 " "3 7

or

7 7
2 6 4

3 3

px px p x

y y
y p p p

- + = -

+ +å õ å õ
= - +æ ö æ ö

ç ÷ ç ÷

 
M1 

Examples 

( ) ( )

( ) ( ) ( )

2 2

2

2

2

2 6 4 3 7 0 , 2 6 4 3 7 0

7 7
2 6 4 0 , 2 10 9 8 0

3 3

2 6 4 3 7

px px p x px px p x

y y
p p p y py p y p

y px px p x

- + - + = - + - + - =

+ +å õ å õ
- + - = + - + =æ ö æ ö

ç ÷ ç ÷

= - + - +

 
dM1 

E.g. ( ) ( )( )
22 4 6 3 4 2 4 7b ac p p p- = - - - +, ( ) ( )( )

22 4 10 9 4 2 8b ac p p p- = - -  ddM1 

4p2 - 20p + 9 < 0 * A1* 

  (4) 

11(b) ( )( )2 9 2 1 0 ...p p p- - = Ý = to obtain p =  M1 

9 1
,

2 2
p=  A1 

1 1
2 2

4p< <  M1 A1 

  (4) 

  (8 marks) 

12(a) 

 

                                    20 6P x= +  o.e B1 

                        20 6 40x x+ > Ý > M1 

                                     1.7x>  A1* 

  (3) 

12(b) 

 

 

Mark parts (b) and (c) together  

                              22 (2 1) 2 (6 3) 16 8A x x x x x x= + + + = +                                  B1 

                               
216 8 120 0x x+ - < M1 

Try to solve their  
22 15 0x x+ - =   e.g. (2 5)( 3) 0x x- + = so x =  M1 

                                      Choose inside region M1 

                                    
5

3
2

x- < < or  
5

0
2

x< <  ( as x is a length ) A1 

  (5) 

12(c) 
                                       

5
1.7

2
x< <  B1cao 

  (1) 

  (9 marks) 

 



EDEXCEL CORE MATHEMATICS C1 (6663) ï MAY 2017  FINAL MARK SCHEME 

 

  Source paper Question 

number 

New spec references Question description 

1 C1 2011 4 2.4 Simultaneous equations 

2 C1 2016 5 2.3 and 2.4 Simultaneous equations - one linear, one quadratic 

3 C1 2015 2 2.3 and 2.4 Solution of simultaneous equations 

4 C1 2013 10 2.4 Simultaneous equations, one linear one quadratic 

5 C1 Jan 2012 3 2.5 Inequalities 

6 C1 2013 5 2.5 Inequalities 

7 C1 2014 3 2.5 Solution of linear and quadratic inequalities 

8 C1 Jan 2011 8 2.3 and 2.5 Quadratics, Inequalities, Polynomials, Factor theorem 

9 C1 Jan 2013 9 2.3 and 2.5 Quadratics, Inequalities 

10 C1 2015 5 2.3 and 2.5 Discriminant, solution of inequality by formula 

11 C1 2016 8 2.3, 2.4, 2.5, 2.6 and 2.7 Inequalities and discriminant 

12 C1 June 2014R 6 2.5 Solution of linear and quadratic inequalities 

1 C1 2011 4 2.4 Simultaneous equations 

2 C1 2016 5 2.3 and 2.4 Simultaneous equations - one linear, one quadratic 
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Question Scheme Marks 

1 
            5 4 3 2

5 5
(2 3 ) ... 2 ( 3 ) 2 ( 3 ) ..

1 2
x x x

å õ å õ
è ø- = + - + - +æ ö æ öê ú

ç ÷ ç ÷
Σ   ΧΧ M1 

                                 232, 240 , 720x x= - +  B1 A1 A1 

  (4 marks) 

2 ( )
5

1
3

3 x-      

5 5 4 5 3 2 5 2 31 1 1
1 2 33 3 3

3 3 ( ) 3 ( ) 3 ( ) ...C x C x C x+ - + - + -  

First term of 243 B1 

( ) ( ) ( )5 5 2 5 3

1 2 3... + ... + ... ...C x C x C x³ ³ ³ ³ ³ ³ M1 

2 3405 270 90
(243 .. ) ...

3 9 27
x x x= - + -                        

 

A1 

2 310
(243 .. ) 135 30 ..

3
x x x= - + -  A1 

  (4 marks) 

3 10

2
4

xå õ
-æ ö

ç ÷
  

10 9 8 210 101 1
2 2 2 ...

1 24 4
x x

å õ å õå õ å õ
+ - + - +æ ö æ öæ ö æ ö

ç ÷ ç ÷ç ÷ ç ÷
 M1 

 
21024 1280 720x x= - +  B1 A1 A1 

  (4 marks) 

4 8
3

1
2

xå õ
+æ ö

ç ÷
  

1 12x+  B1 

2 3

2 3

8 8

2 3

8(7) 3 8(7)(6) 3
... ...

2! 2 3! 2

3 3
... C C ...

2 2

x x

x x

å õ å õ
+ + +æ ö æ ö

ç ÷ ç ÷

å õ å õ
+ + +æ ö æ ö

ç ÷ ç ÷

 M1 

                 2 3... 63 189 ...x x+ + + A1A1 

  (4 marks) 
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5(a) 

{ }5 5 5 4 5 3 2

1 2(3 ) (3) C (3) ( ) C (3) ( ) ...bx bx bx+ = + + + 

2 2243 405 270 ...bx b x= + + + 

243 as a constant term 

seen 
B1 

405bx  B1 

( )5

1C ... x³ ³  or 

( )5 2

2C ... x³ ³    
M1 

2 2270b x  or 2270( )bx  A1 

   (4) 

5(b) 

{ }2 22(coeff ) coeff 2(405 ) 270x x b b= Ý =  

Establishes an equation 

from their coefficients  

Condone 2 on the wrong 

side of the equation 

M1 

So,  
810

3
270

b b
ë û
= Ý =ì ü

í ý
 

3b=  

(Ignore 0,b=  if seen) 
A1 

   (2) 

  (6 marks) 

6(a) 8

4
(1 ) 1 2 ..x x+ = + +Σ   ΧΧ B1 

                   2 3

4 4

8 7 8 7 6
( ) ( ) ,

2 2 3
x x

³ ³ ³
+ +

³
 M1 A1 

                  
2 37 7

4 8
x x= + +    or    2 31.75 0.875x x= + +  A1 

  (4) 

6(b)  States or implies that x = 0.1  B1 

Substitutes their value  of  x (provided it is <1) into series obtained in (a)  M1 

i.e. 1 + 0.2 + 0.0175 + 0.000875,  =  1.2184 A1 cao 

  (3) 

  (7 marks) 
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7(a) 6(2 3 ) 64 ....x- = + B1 

{ }6 6 6 5 6 4 2

1 2(2 3 ) (2) C (2) ( 3 ) C (2) ( 3 ) ...x x x- = + - + - + M1 

264 576 2160 ...x x= - + + A1A1 

   (4) 

7(b) 
( )1 64 576 ...

2

x
x

å õ
+ - +æ ö

ç ÷
 or ( )21 64 576 2160 ...

2

x
x x

å õ
+ - + +æ ö

ç ÷
 or 

1 64 1 576
2 2

x x
x

å õ å õ
+ - +æ ö æ ö

ç ÷ ç ÷
 or 21 64 1 576 1 2160

2 2 2

x x x
x x

å õ å õ å õ
+ - + + +æ ö æ ö æ ö

ç ÷ ç ÷ ç ÷
 

or 2 2 364 32 , 576 288 , 2160 1080x x x x x+ - - + are fine. 

M1 

264 544 1872 ...x x= - + + A1A1 

  (3) 

  (7 marks) 

8(a) 

öö
÷

õ
ææ
ç

å

4

40
 = 

!!4

!40

b
; (1 + x)n coefficients of x4 and x5 are p and q respectively 

b = 36 

/ŀƴŘƛŘŀǘŜǎ ǎƘƻǳƭŘ ǳǎǳŀƭƭȅ άƛŘŜƴǘƛŦȅέ ǘǿƻ ǘŜǊƳǎ ŀǎ ǘƘŜƛǊ p and q respectively 

B1 

  (1) 

8(b) 
Term 1: öö

÷

õ
ææ
ç

å

4

40
 or 4

40C  or 
!36!4

!40
 or 

!4

)37)(38)(39(40
 or 91390 

Term 2: öö
÷

õ
ææ
ç

å

5

40
 or 5

40C  or 
!35!4

!40
 or 

!5

)36)(37)(38)(39(40
 or 658008 

Hence, 
ý
ü
û

í
ì
ë

=== 2.7
5

36

91390

658008

p

q
 

 

Any one of Term 1 or Term 2 correct (Ignore the label of p and/or q) M1 

Both of them correct. (Ignore the label of p and/or q) A1 

91390

658008
 oe A1 oe cso 

  (3) 

  (4 marks) 
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Question Scheme Marks 

9(a) ( )
4 4 4 3 4 2 2

1 22 9 2 2 ( 9 ) 2 ( 9 ) ,x C x C x- = + - + - 

( )( )
4 2(b) f ( ) 1 2 9 232x k x x A x Bx= + - = - + 

 

First term of 16 in their final series B1 

At least one of ( ) ( )4 4 2

1 2... or ...C x C x³ ³ ³ ³ M1 

                      2(16) 288 1944x x= - +  A1 A1 

  (4) 

9(b) "16"A=  B1ft 

  (1) 

9(c) ( )( ){ } { }( )4 21 2 9 (1 ) 16 288 1944 ...kx x kx x x+ - = + - + + M1 

x terms:  288 16 232x kx x- + =-   

giving, 
7

16 56
2

k k= Ý =  A1 

  (2) 

9(d) 2x  terms:  2 21944 288x kx-   

 So,  
7

1944 288 ; 1944 1008 936
2

B
å õ

= - = - =æ ö
ç ÷

  M1 A1 

  (2) 

  (9 marks) 

 



EDEXCEL CORE MATHEMATICS C1 (6663) ï MAY 2017  FINAL MARK SCHEME 

 

  Source paper Question 

number 

New spec references Question description 

1 C2 2012 1 4.1 Binomial expansion 

2 C2 2017 1 4.1 Binomial expansion 

3 C2 2015 1 4.1 Binomial expansion 

4 C2 June 2014R 1 4.1 Binomial expansion 

5 C2 2011 Q2 4.1 Binomial expansion 

6 C2 Jan 2012 Q3 4.1 Binomial expansion 

7 C2 2014 3 4.1 Binomial expansion 

8 C2 Jan 2011 5 4.1 Binomial expansion 

9 C2 2016 5 4.1 Binomial expansion 
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Question Scheme Mar ks 

1 
Mid-point of PQ is (4, 3)  B1 

PQ: ö
÷

õ
æ
ç

å
-=

--

-
=

5

3
,

)1(9

60
m  B1 

Gradient perpendicular to PQ 
1 5

   ( )
3m

=- = M1 

5
3 ( 4)

3
y x- = -  M1 

5 3 11 0x y- - =  or 3y ς 5x +11 = 0 or multiples e.g. 10x ς 6y ς 22 = 0 A1 

  (5 marks) 

2(a) Method 

1 1 2

1 2

2 ( 4) 3
,

1 7 4

y y
gradient

x x

- - -
= = =-
- - -

 

Method 2 

1 1

2 1 2 1

y y x x

y y x x

- -
=

- -
, so 1 1

6 8

y y x x- -
=
-

 
M1 A1 

            
3

2 ( 1)
4

y x- =- + or 
3

4 ( 7)
4

y x+ =- - or 
3

' '
4

y their x c= - +                          M1 

                                             (4 3 5) 0y xÝ° + - = A1 

 Method 3: Substitute x = ς1, y = 2 and x = 7, y = ς4 into ax + by + c=0 M1 

        ςa +2b + c = 0    and  7a ς 4b + c = 0 A1 

Solve to obtain a = 3,  b = 4  and c  = ς5 or multiple of these numbers M1 A1 

  (4) 

2(b) Attempts 

1gradient LM gradient MN³ =-  so 

3 4
1

4 16 7

p+
- ³ =-

-
 or 

4 4

16 7 3

p+
=

-
   

Or 
4

( 4) ( 7)
3

y x+ = - equation with x 

=  16 substituted 

M1 

       
9 4

4 ...
3

p p
³

+ = Ý =    , 8p=  So y =,     y = 8 M1 A1 

  (3) 

2(c) 
  Either (y=) 6p+    or  2 + p + 4   

Or  use 2 perpendicular line equations 

through L and N and solve for y 
M1 

                                                (y = ) 14 A1 

  (2) 

  (9 marks) 
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3(a) 
Gradient of 

1

4

5
l =  oe B1 

Point P = (5, 6) B1 

5 "6"

4 5

y

x

-
- =

-
 

or ( )
5

"6" 5
4

y x- =- - 

or ()
5

"6" 5 ...
4

c c=- + Ý = 

M1 

5x + 4y ς 49 = 0 A1 

  (4) 

3(b) ()0 5 4 0 49 0 ...y x x= Ý + - = Ý = 

or ()0 5 0 4 10 ...y x x= Ý = + Ý = 
M1 

()0 5 4 0 49 0 ...y x x= Ý + - = Ý = 

and ()0 5 0 4 10 ...y x x= Ý = + Ý = 
M1 

Method 1: 
1

"6"
2

ST³  

1
('9.8' ' 2.5') '6 ' ...

2
³ - - ³ = 

ddM1 

Method 2: 
1

2
SP PT³  

( ) ( ) ( ) ( )
2 2 2 21

5 ' 2.5' '6 ' '9.8' 5 '6 ' ...
2

1 3 41 6 41

2 2 5

³ - - + ³ - + =

å õ
= ³ ³æ ö
ç ÷

 

Method 3: 2 Triangles 

1 1
(5 '2.5') '6 ' ('9.8' 5) '6 ' ...

2 2
³ + ³ + ³ - ³ = 

Method 4: Shoelace method 

( )
5 9.8 2.5 51 1 1

0 0 15 (58.8 0 0) 73.8 ...
2 2 26 0 0 6

-
= + - - + + = - =  

Method 5: Trapezium + 2 triangles 

( )
1 1 1

('2.5') '2 ' "2" "6" 5 ("9.8" 5') '6 ' ...
2 2 2
³ ³ + + ³ + ³ - ³ = 

= 36.9 A1 

  (4) 

  (8 marks) 



AS and A level Mathematics Practice Paper ï Coordinate geometry ï Mark scheme  

 

91 

Question Scheme Mar ks 

4(a) (a)   2 3 26 3 26 2x y y x+ = Ý = °and attempt to find m from y = mx + c M1 

                                              

        (  
26 2

3 3
y xÝ = -   )         so gradient =  

2

3
-  A1 

        Gradient of perpendicular =
1

their gradient

-
   (= 

3

2
 ) M1 

                    Line goes through (0,0) so 
3

2
y x=  A1 

                                        (4) 

4(b) 
(b) Solves their

3

2
y x=  with their 2 3 26x y+ = to form equation in x or in y  M1 

     Solves their equation in x or in y to obtain x = or y = dM1 

  

      x=4 or any equivalent e.g. 156/39   or    y = 6 o.a.e A1 

      B= (0,
26

3
) used or stated in (b) B1 

Area = 
1 "26"

"4"
2 3
³ ³  dM1 

                     
52

3
=  (oe with integer numerator and denominator)                           A1 

  (6) 

  (10 marks) 
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5(a) 

  
1 1

1 3
: 4 3 2 ; ( , 4) lies on .

2 4
L y x y x A p L+ = Ý = -   

{ }
1 19

9 or or 9.5
2 2

p=  B1 

  (1) 

5(b) 
 M1 A1 

 B1ft 

 M1 

    or  A1 

  (5) 

5(c) 
     or    M1 

 A1 A1 cso 

  (3) 

5(d)  άaмέ 

                    A1 ft 

         (*) A1 cso 

  (3) 

5(e)   

         

 
Finding the area of any triangle. M1 

   

 
 

B1 

  A1 

  (3) 

  (15 marks) 


