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1 Express
√

45 +
20
√

5
in the form k

√
5, where k is an integer. [3]

2 Simplify

(i) ( 3
√

x )
6
, [1]

(ii)
3y4 × (10y)3

2y5
. [3]

3 Solve the equation 3x
2
3 + x

1
3 − 2 = 0. [5]

4 (i) Sketch the curve y =
1

x2
. [2]

(ii) The curve y =
1

x2
is translated by 3 units in the negative x-direction. State the equation of the

curve after it has been translated. [2]

(iii) The curve y =
1

x2
is stretched parallel to the y-axis with scale factor 4 and, as a result, the point

P (1, 1) is transformed to the point Q. State the coordinates of Q. [2]

5 Find
dy

dx
in each of the following cases:

(i) y = 10x−5, [2]

(ii) y = 4
√

x, [3]

(iii) y = x(x + 3)(1 − 5x). [4]

6 (i) Express 5x2 + 20x − 8 in the form p(x + q)2 + r. [4]

(ii) State the equation of the line of symmetry of the curve y = 5x2 + 20x − 8. [1]

(iii) Calculate the discriminant of 5x2 + 20x − 8. [2]

(iv) State the number of real roots of the equation 5x2 + 20x − 8 = 0. [1]
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7 The line with equation 3x + 4y − 10 = 0 passes through point A (2, 1) and point B (10, k).

(i) Find the value of k. [2]

(ii) Calculate the length of AB. [2]

A circle has equation (x − 6)2 + (y + 2)2 = 25.

(iii) Write down the coordinates of the centre and the radius of the circle. [2]

(iv) Verify that AB is a diameter of the circle. [2]

8 (i) Solve the equation 5 − 8x − x2 = 0, giving your answers in simplified surd form. [3]

(ii) Solve the inequality 5 − 8x − x2 ≤ 0. [2]

(iii) Sketch the curve y = (5 − 8x − x2)(x + 4), giving the coordinates of the points where the curve
crosses the coordinate axes. [5]

9 The curve y = x3 + px2 + 2 has a stationary point when x = 4. Find the value of the constant p and
determine whether the stationary point is a maximum or minimum point. [7]

10 A curve has equation y = x2 + x.

(i) Find the gradient of the curve at the point for which x = 2. [2]

(ii) Find the equation of the normal to the curve at the point for which x = 2, giving your answer in
the form ax + by + c = 0, where a, b and c are integers. [4]

(iii) Find the values of k for which the line y = kx − 4 is a tangent to the curve. [6]

© OCR 2009 4721 Jan09



4721 Mark Scheme January 2009 

 1

4721 Core Mathematics 1 

 
1 

57
5

52053

=

+
 

 

 
B1 
 
M1 
 
A1      3 
           3 

53  soi 

Attempt to rationalise 
5

20
 

cao 

2 (i) 
 
  (ii) 
 

2x  
 

2

5

34

1500
2
10003

y
y

yy

=

×
 

B1       1 

 

B1 
 
B1       
B1       3 
           4 

cao 

 

1000y3  soi 

1500  
y2 
 

3 Let 3
1

xy =   

1,
27
8

)1(,
3
2

1,
3
2

0)1)(23(
023

3
3

2

−==

−=⎟
⎠
⎞

⎜
⎝
⎛=

−==

=+−
=−+

xx

xx

yy

yy
yy

 

 

 
*M1 
 
 
 DM1 
 

A1      

DM1 

A1 ft   5 

           5 

 
Attempt a substitution to obtain a quadratic or 
factorise with 3 x   in each bracket 

Correct method to find roots 
 

Both values correct  

 

Attempt cube of at least one value 

Both answers correctly followed through 
 
SR   If M1* not awarded,    B1   x = -1 from T & I   
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Attempt to multiply out fully 

Correct expression (may have 4 terms) 
 
 
Two terms correctly differentiated from their 
expanded expression  
Completely correct (3 terms) 
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Centre    (6, -2) 

Radius  5 

Midpoint of AB = ( 6, -2)  

Length of AB = 2 x radius 

Both A and B lie on circumference 

Centre lies on line 3x + 4y – 10 = 0 
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Attempt to substitute x = 10 into equation of line 
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Attempt to differentiate y 

cao 

 

ft from a non-zero numerical value in (i)  
 
May be embedded in equation of line 
 
Equation of line, any non-zero gradient, their y 
coordinate 
Correct equation in correct form 

 
Equating 21 yy =  

 
Statement that discriminant = 0 

Attempt (involving k) to use a, b, c from their equation  
 

Correct equation (may be unsimplified) 

Correct method to find k, dep on 1st  3Ms 

Both values correct 
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