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Write down the exact values of
(i) 472,
(i) (2v2)?,

(i) (©B+23+3)2.

(i) Express x*>—8x+3 intheform (x+a)®+b.

(ii) Hence write down the coordinates of the minimum point on the graph of y = x* —8x+ 3.

The quadratic equation x? + kx+k =0 has no real roots for x.

(i) Write down the discriminant of x*+kx+k in terms of k.
(i) Hencefind the set of values that k can take.

Find ;ﬂ in each of the following cases:
X

(i) y=4x3-1,
(i) y=x*(x*+2),

(i) y=vx

(i) Solve the simultaneous equations

y=x>-3x+2,  y=3x-7.

[1]
[1]

[2]

(3]

[2]

[2]
[4]

[2]
[3]
[2]

[5]

(i) What can you deduce from the solution to part (i) about the graphs of y=x?-3x+2 and

y=3x-77

[2]

(i) Hence, or otherwise, find the equation of the normal to the curve y=x?—3x+2 at the point (3,2),

giving your answer in theform ax+by+c=0 where a, b and ¢ are integers.

4721 Specimen Paper
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Sketch the graph of yzl, where x =0, showing the parts of the graph corresponding to both
X

positive and negative values of x. [2]

Describe fully the geometrical transformation that transforms the curve y = 1 tothecurve y= L
X

X+2
Hence sketch the curve y = 1 . [5]
X+2
. . 1 .
Differentiate — with respect to x. [2]
X

Use parts (ii) and (iii) to find the gradient of the curve y:i2 at the point where it crosses the
X+

y-axis. (3]

A4(2,9)

B(10,3)

\ 4
=

0

The diagram shows a circle which passes through the points A(2,9) and B (10,3). AB is a diameter of

thecircle.
(i) Calculate the radius of the circle and the coordinates of the centre. [4]
(i) Show that the equation of the circle may be written in theform x? + y? —12x—12y+47=0. [3]
(iff) Thetangent to the circle at the point B cutsthe x-axisat C. Find the coordinates of C. [6]

4721 Specimen Paper [Turn over
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Find the coordinates of the stationary points on the curve y = 2x3—3x? —12x—7. [6]
Determine whether each stationary point isamaximum point or a minimum point. [3]

By expanding the right-hand side, show that
2x3 - 3x% —12x—-7=(x+1?(2x-7). [2]

Sketch the curve y=2x3-3x%-12x—7, marking the coordinates of the stationary points and the
points where the curve meets the axes. [3]

4721 Specimen Paper
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(i) Express 112 asafraction. [1]
3
(ii) Evaluate 1002. [2]
(iii) Express+/50 + % intheforma+/ 2+ b+/3, wherea and b are integers. [3]
Given that 2x% — 12x + p = q(x — r)? + 10 for all values of x, find the constantsp, gand r. [4]

(i) The curvey = 5+/x is transformed by a stretch, scale factor % parallel to the x-axis. Find the
equation of the curve after it has been transformed. [2]

(ii) Describethesingletransformationwhichtransformsthecurvey=5+/xtothecurvey = (5+v/x) — 3.

[2]

Solve the simultaneous equations

x> -3y+11=0, 2X-y+1=0. [5]

On separate diagrams,

(i) sketchthecurvey = )—1( , [2]

(ii) sketch the curvey = x(x? — 1), stating the coordinates of the points where it crosses the x-axis,

(3]

(iii) sketchthecurvey = —+/X. 2]

(i) Caculate the discriminant of —2x* + 7x + 3 and hence state the number of rea roots of the
equation —2x2 + 7x+ 3= 0. [3]

(i) The quadratic equation 2x° + (p+ 1)x+ 8 =0 hasequd roots. Find the possible valuesof p. [4]

Find g—i in each of the following cases:
(i) y=2¢ -3, [2]
(i) y= (2 +3)(x+1), [4]

(iii) y = vx. [3]
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The length of a rectangular children’s playground is 10m more than its width. The width of the
playground is X metres.

(i) The perimeter of the playground is greater than 64 m. Write down alinear inequality in x.  [1]
(i) The areaof the playground is less than 299 m?. Show that (X=13)(x+23) < 0. [2]

(iii) By solving the inequalitiesin parts (i) and (ii), determine the set of possible values of x. [5]

| Indt e gr lent of t ecurvey = at epomtw erex = o.
(i) Find the gradient of th 2x2 at the point wh 3 [2]

(i) Atapoint Aonthecurvey = 2x?, the gradient of the normal is %. Find the coordinates of A. [3]

Points P, (1, y,), P,(1.01, y,) and P, (1.1, y,) lieon the curve y = kx?. The gradient of the chord
P, P, is6.3 and the gradient of the chord P, P, is6.03.

(iii) What do these results suggest about the gradient of the tangent to the curvey = kx? at P,? [1]

(iv) Deduce the value of k. [3]

The points D, E and F have coordinates (-2, 0), (0, —1) and (2, 3) respectively.

(i) Caculatethe gradient of DE. [1]
(i) Find the equation of the line through F, paralel to DE, giving your answer in the form
ax+by+c=0. [3]

(iii) By calculating the gradient of EF, show that DEF is aright-angled triangle. [2]
(iv) Calculatethe length of DF. [2]

(v) Usetheresults of parts (iii) and (iv) to show that the circle which passes through D, E and F has
equation X% +y? — 3y — 4 = 0. [5]
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Solve the inequality x> — 6x — 40 > 0. [4]
(i) Express3x? + 12x+ 7 intheform 3(x + a)? + b. [4]
(i) Hence write down the equation of the line of symmetry of the curvey = 3x? + 12x + 7. [1]
(i) Sketchthecurvey=x. [1]
(ii) Describe atransformation that transformsthe curvey = x to the curve y= —C. [2]

(iii) The curvey = X2 istrandated by p units, parallel to the x-axis. State the equation of the curve

after it has been transformed. [2]
Solve the equation x® + 26x° — 27 = 0. [5]
2
(@) Simplify 2x3 x 3x *. [2]
(b) Express 2% x 4% in the form 2". [2]
(c) Ex ressiintheform a+b+/3 [3]
PSS 7-73 '

Given that f(x) = (x+ 1)%(3x — 4),

(i) expressf(x) intheform ax® + bx? + cx + d, [3]
(i) find f'(x), 2]
(iii) find f"(x). 2]
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(i) Calculate the discriminant of each of the following:
(@ x2+6x+9,
(b) x®-10x+ 12,

() X*>—-2x+5.

[3]
(i)

»
>
»
y
»
>

y
o\
y

=

Fig. 1 Fig. 2 Fig. 3
y y
A A
19} » X 0 » X
Fig. 4 Fig. 5

State with reasons which of the diagrams corresponds to the curve
(@ y=x*+6x+9,
(b) y=x%-10x+12,

(©) y=x*-2x+5.
[4]

(i) Describe completely the curve x? + y? = 25. [2]

(i) Findthecoordinatesof thepointsof intersection of thecurvex? + y2 =25andtheline2x+y-5=0.
(6]

[Questions 9 and 10 are printed overleaf.]
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(i) Find the gradient of theline | which hasequation 4x -3y + 5 = 0. [1]

(i) Find an equation of thelinel,, which passes through the point (1, 2) and which is perpendicular
tothelinel , giving your answer in the form ax + by + ¢ = 0. [4]

Thelinel, crossesthe x-axisat P and the line |, crossesthe y-axis at Q.

(iii) Find the coordinates of the mid-point of PQ. [3]

(iv) Calculate thelength of PQ, giving your answer in the form \/_ba ,whereaand b areintegers. [3]

dy

(i) Giventhaty = 33X — 9%, find O [2]
(ii) Find the coordinates of the stationary points on the curvey = %x3 - 9x. [3]
(iii) Determine whether each stationary point is a maximum point or a minimum point. [3]

(iv) Given that 24x + 3y + 2 = 0O is the equation of the tangent to the curve at the point (p, q), find
pandq. [3]
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PhysicsAndMathsTutor.com

RECOGNISING ACHIEVEMENT

OXFORD CAMBRIDGE AND RSA EXAMINATIONS

Advanced Subsidiary General Certificate of Education
Advanced General Certificate of Education

MATHEMATICS 4721
Core Mathematics 1

Tuesday 6 JUNE 2006 Afternoon 1 hour 30 minutes

Additional materials:
8 page answer booklet
Graph paper
List of Formulae (MF1)

TIME 1 hour 30 minutes

INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number in the spaces provided on the answer
booklet.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures unless a different degree of
accuracy is specified in the question or is clearly appropriate.

You are not permitted to use a calculator in this paper.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 72.

Questions carrying smaller numbers of marks are printed earlier in the paper, and questions carrying
larger numbers of marks later in the paper.

You are reminded of the need for clear presentation in your answers.

r

ﬁ@ WARNING

You are not allowed to use
a calculator in this paper.

This question paper consists of 3 printed pages and 1 blank page.

© OCR 2006 [Y/102/2693] Registered Charity Number: 1066969 [Tu rn over



|

N

w

N

5

6

PhysicsAndMathsTutor.com
2

The points A (1, 3) and B (4, 21) lieonthecurvey = x? + X + 1.
(i) Find the gradient of the line AB.

(ii) Find the gradient of the curvey = X* + x + 1 at the point where x = 3.

2
(i) Evaluate 27 3.

(i) Express5v5 inthe form 5".

5 in the form a + bv/5.

1
(iii) Express 3. VE

(i) Express2x? + 12x+ 13 inthe form a(x + b)? + c.

(i) Solve 2x? + 12x + 13 = 0, giving your answers in simplified surd form.

(i) By expanding the brackets, show that

(X—4)(X=3)(X+ 1) = x> — 6x% + 5x + 12.

(i) Sketch the curve
y =X - 6X° +5X + 12,

giving the coordinates of the points where the curve meets the axes. L abel the curve C,.

(iii) Onthe same diagram asin part (ii), sketch the curve
y =X +6x° — 5x— 12.

Label this curve C2.

Solve the inequalities
(i) 1<4x-9<5,
(i) " >4y +5.

i) Solvethe equation X* — 10x? + 25 = 0.
(i) eq

(i) Giventhaty = 2x° — 2x° + 50x + 3, find g—i.

(iii) Hence find the number of stationary points on the curvey = 2x° — 2 + 50x + 3.

4721/S06
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[2]
[1]

(3]

[4]
[3]

[3]

(3]

[2]

[3]
[5]
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[2]
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(i) Solve the simultaneous equations

y:x2_5x+4, y=x-1 [4]

(i) State the number of points of intersection of the curvey = x?> — 5x + 4 and theliney = x— 1. [1]

(iii) Find thevalue of c for which theliney = x + c is atangent to the curve y = x* — 5x + 4. [4]

A cuboid has a volume of 8m?3. The base of the cuboid is square with sides of length x metres. The
surface area of the cuboid is Am?.

(i) Show that A =2x% + % [3]
. dA
(i) Find W [3]

(iii) Find the value of x which gives the smallest surface area of the cuboid, justifying your answer.

[4]

The points A and B have coordinates (4, —2) and (10, 6) respectively. C isthe mid-point of AB. Find

(i) the coordinates of C, [2]
(ii) thelength of AC, [2]
(iii) the equation of the circle that has AB as a diameter, [3]

(iv) the equation of the tangent to the circlein part (iii) at the point A, giving your answer in the form
ax+hby=c. [5]

4721/S06
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1 Express 2—5\@ in the form a + bv/3, where a and b are integers. [3]
2 Evauate
(i) 6° [1]
4
(i) 271 x 325, [3]
3 Solvetheinequalities
(i) 3(x-5) <24, (2]
(i) 5x* -2 > 78, [3]
2 1
4  Solvetheequation x3 + 3x3 —10= 0. [5]
Y
A
2
1
0 A -
oy 1 2 3 5 o F
-1
Thegraph of y = f(X) for -1 < X < 4 is shown above.
(i) Sketch the graph of y = —f(x) for -1 < x< 4. [2]
(ii) Thepoint P(1, 1) ony = f(x) istransformed to the point Q on y = 3f(x). State the coordinates
of Q. [2]
(iii) Describe the transformation which transforms the graph of y = f(x) to the graph of y = f (X + 2).
[2]
6 (i) Express2x? - 24x+80intheforma(x—b)?+c. [4]

ii) State the equation of the line of symmetry of the curvey = 2x° — 24x + 80.
(i) Stateth ion of the line of f th 2x2 — 24x + 80 [1]

(iii) State the equation of the tangent to the curve y = 2x? — 24x + 80 at its minimum point. [1]

© OCR 2007 4721/01 Jan07
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. dy. .
Find o in each of the following cases.

(i) y=5x+3 [1]

. 2

(i) y= 5 (3]
(iii) y=(2x+1)(5x-7) [4]

(i) Find the coordinates of the stationary points of the curvey = 27 + 9x — 3x% — x°. [6]
(ii) Determineg, in each case, whether the stationary point is a maximum or minimum point. [3]
(iii) Hence state the set of values of x for which 27 + 9x — 3x? — x® is an increasing function. [2]

Alisthe point (2, 7) and B isthe point (-1, —-2).

(i) Find the equation of the line through A parallel to theliney = 4x -5, giving your answer in the
formy=mx+ c. [3]

(ii) Calculate the length of AB, giving your answer in simplified surd form. [3]
(iii) Find theequation of the linewhich passesthrough the mid-point of AB and whichisperpendicular
to AB. Giveyour answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers. [6]

A circle has equation X2 + y? + 2x — 4y — 8 = 0.
(i) Find the centre and radius of thecircle. [3]
(ii) The circle passes through the point (-3, k), where k < 0. Find the value of k. [3]

(iii) Find the coordinates of the points where the circle meets the line with equation x+y=6.  [6]

© OCR 2007 4721/01 Jan07



OCR¥

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE UNIT 4721/01
MATHEMATICS

Core Mathematics 1
THURSDAY 7 JUNE 2007 Morning

Time: 1 hour 30 minutes

Additional Materials: Answer Booklet (8 pages)
List of Formulae (MF1)

INSTRUCTIONS TO CANDIDATES

*  Write your name, centre number and candidate number in the spaces provided on the answer booklet.
* Answer all the questions.

* Give non-exact numerical answers correct to 3 significant figures unless a different degree of accuracy is
specified in the question or is clearly appropriate.

* You are not permitted to use a calculator in this paper.

INFORMATION FOR CANDIDATES

* The number of marks is given in brackets [ ] at the end of each question or part question.
* The total number of marks for this paper is 72.

ADVICE TO CANDIDATES

* Read each question carefully and make sure you know what you have to do before starting your answer.
®* You arereminded of the need for clear presentation in your answers.

WARNING

You are not allowed to use
a calculator in this paper.

This document consists of 4 printed pages.

© OCR 2007 [Y/102/2693] OCR is an exempt Charity [Turn over




2

1 Simplify (2x+ 5)% — (x— 3)?, giving your answer in the form ax* + bx + c. [3]

2 (a) On separate diagrams, sketch the graphs of
1

@M y= [2]
(i) y=x". [1]
(b) Describe a transformation that transforms the curve y = x° to the curve y = 8x°. [2]

3 Simplify the following, expressing each answer in the form av/5.
(i) 3vV10x V2 [2]
(i) v500 + v125 [3]
4 (i) Find the discriminant of kx? — 4x + k in terms of k. [2]
(i) The quadratic equation kx? — 4x + k = 0 has equal roots. Find the possible values of k. [3]

5

X metres

The diagram shows a rectangular enclosure, with a wall forming one side. A rope, of length 20 metres,
is used to form the remaining three sides. The width of the enclosure is X metres.

(i) Show that the enclosed area, Am?, is given by

A= 20x - 2. [2]

(i) Use differentiation to find the maximum value of A. [4]

6 By using the substitution y = (x + 2)?, find the real roots of the equation

(x+2)* +5(x+2)? -6 =0. [6]
. 3 e
7 (&) Giventhat f(X) =x+ M find f'(X). [4]
5
(b) Find the gradient of the curve y = X2 at the point where x = 4. [5]

© OCR 2007 4721/01 Jun07
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8 (i) Express x* + 8x + 15 in the form (x + a)® — b.
(ii) Hence state the coordinates of the vertex of the curve y = X? + 8X + 15.

(iii) Solve the inequality x? + 8x + 15 > 0.

9  The circle with equation x? + y?> — 6x — k = 0 has radius 4.
(i) Find the centre of the circle and the value of k.
The points A (3, a) and B (-1, 0) lie on the circumference of the circle, with a > 0.
(i) Calculate the length of AB, giving your answer in simplified surd form.

(iii) Find an equation for the line AB.

10 (i) Solve the equation 3x?> — 14x — 5 = 0.
A curve has equation y = 3x? — 14x — 5.
(i) Sketch the curve, indicating the coordinates of all intercepts with the axes.

(iii) Find the value of ¢ for which the line y = 4x + ¢ is a tangent to the curve.

© OCR 2007 4721/01 Jun07
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1 Express Y in the form a + bv7, where a and b are integers. [3]
2 (i) Write down the equation of the circle with centre (0, 0) and radius 7. [1]

(ii) A circlewith centre (3, 5) has equation x° + y? — 6x — 10y — 30 = 0. Find the radius of thecircle.
[2]

3 Giventhat 3x° + bx + 10 = a(x + 3)? + c for al values of x, find the values of the constants a, b and c.

[4]

4  Solvethe equations

(i) 10°P =0.1, [1]
1
(i) (25k%)? = 15, [3]
1

(i) t2 =1 [2]

5 (i) Sketchthecurvey=x+2. [2]
(ii) Sketch the curvey = 2vX. [2]

(iii) Describe atransformation that transforms the curve y = 2v/x to the curve y = 3v/x. [3]

6 (i) Solvethe equation x? + 8x + 10 = 0, giving your answers in simplified surd form. [3]

(i) Sketchthecurvey = x? + 8x + 10, giving the coordinates of the point where the curve crosses the

y-axis. [3]
(iii) Solvethe inequality x? + 8x + 10 > O. [2]
7 (i) Find the gradient of the line | which has equation X + 2y = 4. [1]

(i) Find the equation of the line parallel to | which passes through the point (6, 5), giving your
answer in theform ax + by + ¢ = 0, where a, b and ¢ are integers. [3]

(iii) Solve the simultaneous equations

y=x+Xx+1 and X+2y=4. [4]

8 (i) Find the coordinates of the stationary points on the curvey = X + x* — X + 3. [6]
(i) Determine whether each stationary point is a maximum point or aminimum point. [3]

(i) For what values of x does x° + x? — X + 3 decrease as X increases? [2]
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9 Thepoints A and B have coordinates (-5, —2) and (3, 1) respectively.
(i) Find the equation of the line AB, giving your answer in the form ax+ by +c = 0. [3]
(i) Find the coordinates of the mid-point of AB. [2]
The point C has coordinates (-3, 4).
(iii) Caculate the length of AC, giving your answer in simplified surd form. [3]

(iv) Determine whether the line AC is perpendicular to the line BC, showing al your working. [4]

10 Giventhat f(x) = 8x° + X—13

(i) findf"(x), [3]
(ii) solvethe equation f(x) = —9. [5]
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1  Express each of the following in the form 4":
(i) 55
(ii) 64,
(iii) 8.

[1]
[1]
[2]

2 (i) Thecurvey = x? istranslated 2 units in the positive x-direction. Find the equation of the curve

after it has been trand ated.

(2

(i) The curvey = x° — 4 is reflected in the x-axis. Find the equation of the curve after it has been

reflected.

3 Express each of the following in the form kv2, where k is an integer:

(i) V200,

Lo 12
(i) E’

(iii) 5v8-3v2.
1
4  Solvetheequation 2x - 7x2 + 3= 0.

5  Find the gradient of the curvey = 8vx + X at the point whose x-coordinate is 9.

6 (i) Expand and simplify (X —5)(X+ 2)(X+5).

[1]

[1]
[1]

[2]

[5]

[5]

(3]

(ii) Sketch the curvey = (X - 5)(X+ 2)(x+ 5), giving the coordinates of the points where the curve

crosses the axes.

7  Solvetheinequalities
(i) 8<3x-2<11,

(i) y*+2y>0.

8 Thecurvey = x° — kx? + X — 3 has two stationary points.

dy

(i) Find 2.

(i) Giventhat thereis astationary point when x = 1, find the value of k.

(iii) Determine whether this stationary point isa minimum or maximum point.

(iv) Find the x-coordinate of the other stationary point.

© OCR 2008 4721/01 Jun08

(3]

(3]
[4]

[2]
(3]
[2]
(3]



PhysicsAndMathsTutor.com
3

9 (i) Find the equation of the circle with radius 10 and centre (2, 1), giving your answer in the form
X% +y?>+ax+by+c=0. [3]

(ii) The circle passes through the point (5, k) where k > 0. Find the value of k in the form p + V.
[3]

(iii) Determine, showing all working, whether the point (-3, 9) liesinside or outside thecircle. [3]

(iv) Find an equation of the tangent to the circle at the point (8, 9). [5]
10 (i) Express2x?—6x+ 11intheformp(x+q)?+r. [4]
(ii) State the coordinates of the vertex of the curvey = 2x% — 6x + 11. [2]
(iii) Calculate the discriminant of 2x? — 6x + 11. [2]
(iv) Statethe number of real roots of the equation 2x% — 6x + 11 = 0. [1]

(v) Find the coordinates of the points of intersection of the curve y = 2x2 — 6x + 11 and the line
7x+y = 14. [5]
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20 . . .
1 Express v45 + ﬁ in the form k+v/5, where k is an integer. [31
2 Simplify
. 37716
Gy (Vx)°, 1]
o 3y x (10y)°
i) ————. 3
i) =5 [3]
2 1
3  Solve the equation 3x3 + x3 -2 = 0. [5]
. 1
4 (i) Sketch the curve y = —. [2]
X

(ii) The curve y = — is translated by 3 units in the negative x-direction. State the equation of the
X

curve after it has been translated. [2]

1
(iii) The curve y = — is stretched parallel to the y-axis with scale factor 4 and, as a result, the point
X

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

d
5 Find ay in each of the following cases:

@ y=10x7 [2]

(i) y=Vx, 3]

(i) y =x(x+3)(1-5x). [4]

6 (i) Express 5x> + 20x — 8 in the form p(x + g)° + - [4]
(ii) State the equation of the line of symmetry of the curve y = 5x% +20x - 8. [1]

(iii) Calculate the discriminant of 5x% +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)% + (y +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 — X =0, giving your answers in simplified surd form. [3]
(ii) Solve the inequality 5 — 8x — x> < 0. [2]

(iii) Sketch the curve y = (5 — 8x — xz)(x + 4), giving the coordinates of the points where the curve
crosses the coordinate axes. [3]

9 Thecurvey = x>+ 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 = X%+ 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 + ¢ = 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]
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. s 1
1 Giventhaty =x" + —, find
X
dy
. =, 3
() I [3]
o4
) 3. [2]
8+V7 . .
2 Express in the form a + bv/7, where a and b are integers. [4]
2+7
3 Express each of the following in the form 3":
@ 3. [1]
(i) V3, [1]
(iii) 3'9x 9. [2]
4  Solve the simultaneous equations
4x* +y* = 10, 2x—y=4. [6]
5 (i) Expand and simplify (2x + 1)(x —3)(x + 4). [3]
(ii) Find the coefficient of x*in the expansion of
x(x? +2x+3)(% +Tx=2). [2]
6 (i) Sketch the curve y = —v/x. [2]
(ii) Describe fully a transformation that transforms the curve y = —+/x to the curve y=5- Vx.  [2]
(iii) The curve y = —V/x is stretched by a scale factor of 2 parallel to the x-axis. State the equation of
the curve after it has been stretched. [2]
7 (i) Express x> —5x+ i in the form (x — a)2 - b. [3]
(ii) Find the centre and radius of the circle with equation X2+ y2 —-5x+ % =0. [3]

8 Solve the inequalities
() -35<6x+7<1, [3]

(i) 3x> > 48. 3]
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9 A s the point (4, —3) and B is the point (-1, 9).

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

(ii) Find the coordinates of the mid-point of AB. [2]

(iii) Find the equation of the line through (1, 3) which is parallel to AB, giving your answer in the
form ax + by + ¢ = 0, where a, b and ¢ are integers. [4]

10 (i) Solve the equation 9x*> +18x -7 = 0. [3]
(ii) Find the coordinates of the stationary point on the curve y = 9x% +18x - 7. (4]

(iii) Sketch the curve y = 9x* + 18x -7, giving the coordinates of all intercepts with the axes. [3]

(iv) For what values of x does 9x2 + 18x — 7 increase as x increases? [1]

11 The point P on the curve y = kv/x has x-coordinate 4. The normal to the curve at P is parallel to
the line 2x + 3y = 0.

(i) Find the value of k. [6]

(ii) This normal meets the x-axis at the point 0. Calculate the area of the triangle OPQ, where O is
the point (0, 0). [5]
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1  Express x> — 12x + 1 in the form (x — p)* + q. [3]
2
y
A
2)
» X
-2 0 2 4
The graph of y = f(x) for -2 < x < 4 is shown above.
(i) Sketch the graph of y = 2f(x) for -2 < x < 4 on the axes provided. [2]

(ii) Describe the transformation which transforms the graph of y = f(x) to the graph of y = f(x — 1).

[2]

3 Find the equation of the normal to the curve y = x> — 4x* + 7 at the point (2, —1), giving your answer
in the form ax + by + ¢ = 0, where a, b and c are integers. [7]

4  Solve the equations
(i) 3" =81,
(ii) (36p4)% =24,
(iii) 5" x 5" =25.

(1]
[3]
[3]

5  Solve the equation x — 8v/x + 13 = 0, giving your answers in the form p + g+/r, where p, g and r are

integers.

A(1,6)

[7]

Not to
scale
B (a, a*+5)

C

0

» X

The diagram shows part of the curve y = x*> + 5. The point A has coordinates (1, 6). The point B has
coordinates (a, a*> + 5), where a is a constant greater than 1. The point C is on the curve between A

and B.

(i) Find by differentiation the value of the gradient of the curve at the point A. [2]
(ii) The line segment joining the points A and B has gradient 2.3. Find the value of a. [4]
(iii) State a possible value for the gradient of the line segment joining the points A and C. [1]

© OCR 2010
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3
7
y y
A A
9
0 » X 0 3 > X
-9
Fig. 1 Fig. 2
y y
A A
9 9
0 3 » X 5 0 3 » X
Fig. 3 Fig. 4

(i) Each diagram shows a quadratic curve. State which diagram corresponds to the curve

(@ y=(3-x7 [1]
(b) y=x>+09, [1]
© y=0B-x)(x+3). [1]

(ii) Give the equation of the curve which does not correspond to any of the equations in part (i). [2]

8 A circle has equation x> + y* + 6x —4y —4 = 0.
(i) Find the centre and radius of the circle. [3]

(ii) Find the coordinates of the points where the circle meets the line with equation y =3x +4. [6]

1
9  Given that f(x) = i Vx + 3,

() find f'(x), [3]
(i) find f”(4). [5]
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10 The quadratic equation kx> — 30x + 25k = 0 has equal roots. Find the possible values of k.

11 A lawn is to be made in the shape shown below. The units are metres.

-+ x—»

[]

o
- 2+ 5x -

(i) The perimeter of the lawn is P m. Find P in terms of x.

(ii) Show that the area, A m?, of the lawn is given by A = 9x° + 6x.

The perimeter of the lawn must be at least 39 m and the area of the lawn must be less than 99 m?.

[4]

[2]
[2]

(iii) By writing down and solving appropriate inequalities, determine the set of possible values of x.

[7]
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1 (i) Evaluate 9°. (1]
(i) Express 9_% as a fraction. [2]
. 1
2 (i) Sketch the curve y = ——. [2]
X
" 1
(ii) Sketch the curve y =3 — - [2]
X

1
(iii) The curve y = —— is stretched parallel to the y-axis with scale factor 2. State the equation of the
x

transformed curve. [1]

12
3 (i) Express Y in the form a — bv/5, where a and b are positive integers. [3]
+
(i) Express V18 —v2in simplified surd form. [2]
4 (i) Expand (x —2)*(x + 1), simplifying your answer. [3]

(ii) Sketch the curve y = (x — 2)?(x + 1), indicating the coordinates of all intercepts with the axes.

[3]
5  Find the real roots of the equation 4x* + 3x> — 1 = 0. [S]
. . 6 .
6  Find the gradient of the curve y = 2x + 7 at the point where x = 4. [5]
x
7  Solve the simultaneous equations
X+2y—-6=0, 2x* +y* = 57. [6]
8 (i) Express 2x? + 5x in the form 2(x +p)2 +q. [3]
(if) State the coordinates of the minimum point of the curve y = 2x? + 5x. [2]
(iii) State the equation of the normal to the curve at its minimum point. [1]
(iv) Solve the inequality 2x% +5x > 0. [4]
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9 (i) The line joining the points A (4, 5) and B (p, g) has mid-point M (-1, 3). Find p and gq.
AB is the diameter of a circle.

(ii) Find the radius of the circle.

(iii) Find the equation of the circle, giving your answer in the form x> + y* + ax + by + ¢ = 0.

(iv) Find an equation of the tangent to the circle at the point (4, 5).

10 (i) Find the coordinates of the stationary points of the curve y = 2x° + 5x> — 4x.

(ii) State the set of values for x for which 2x* + 5x* —4x is a decreasing function.

[3]

[2]
[3]
[3]

[6]
[2]

(iif) Show that the equation of the tangent to the curve at the point where x = % 1s 10x—-4y-7=0.

(4]

(iv) Hence, with the aid of a sketch, show that the equation 2x> + 5x% — 4x = %x - % has two distinct

real roots.

© OCR 2010 4721 Jun10
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The points A and B have coordinates (6, 1) and (-2, 7) respectively.
(i) Find the length of AB.

(ii) Find the gradient of the line AB.

(iii) Determine whether the line 4x — 3y — 10 = O is perpendicular to AB.

Given that
(x —p)(2x2 +9x+10) = ()c2 -4)(2x +q)

for all values of x, find the constants p and g.

Express each of the following in the form 8°:
() V3,

(D) &,

(iii) 2°x 2%

By using the substitution u = (3x — 2)?, find the roots of the equation

(3x—-2)*—5(3x-2)2+4 =0.

(i) Sketch the curve y = —x3.

[2]
[2]
[3]

[3]

(1]

(1]

[3]

[6]

[2]

(ii) The curve y = —x° is translated by 3 units in the positive x-direction. Find the equation of the

curve after it has been translated.

(iii) Describe a transformation that transforms the curve y = —x° to the curve y = —5x

5 1
Given that y = - - - tX find
X 4x
. dy
(1) I
. d?
(ii) é

© OCR 2011 4721 Jan11
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7 (i) Express 4x* + 12x — 3 in the form p(x + g)* + 7.
(ii) Solve the equation 4x> + 12x — 3 = 0, giving your answers in simplified surd form.

(iii) The quadratic equation 4x” + 12x — k = 0 has equal roots. Find the value of k.

[4]
(4]
[3]

8 (i) Find the equation of the tangent to the curve y = 7 + 6x — x> at the point P where x = 5, giving

your answer in the form ax + by + ¢ = 0.
(ii) This tangent meets the x-axis at Q. Find the coordinates of the mid-point of PQ.
2

(iii) Find the equation of the line of symmetry of the curve y = 7 + 6x — x~°.

(iv) State the set of values of x for which 7 + 6x — x? is an increasing function.

9 A circle with centre C has equation x> + y* —8x -2y -3 = 0.

(i) Find the coordinates of C and the radius of the circle.

[6]
[3]
[2]
[2]

[3]

(ii) Find the values of k for which the line y = k is a tangent to the circle, giving your answers in

simplified surd form.

[3]

(iii) The points S and 7 lie on the circumference of the circle. M is the mid-point of the chord ST.

Given that the length of CM is 2, calculate the length of the chord ST.

(iv) Find the coordinates of the point where the circle meets the line x — 2y — 12 = 0.

© OCR 2011 4721 Jan11
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1  Express 3x* — 18x + 4 in the form p(x + g)* + r. [4]

1
2 (i) Sketch the curve y = o [2]

1 1
(ii) Describe fully the single transformation that transforms the curve y = p to the curve y = p +4.

[2]
3  Simplify
- (4x)? x 223
) L [2]
by
_1
(i) (36x7) 2. [3]
4  Solve the simultaneous equations
y=2(x-2)2 3x+y=26. [5]
5 (i) Express v/300 — v/48 in the form k+/3, where k is an integer. [3]
15+ v40
(ii) Express T in the form av/5 + b2, where a and b are integers. [3]
1 1
6  Solve the equation 3x2 — 8x* +4 = 0. [5]
7  Solve the inequalities
(i) -9<6x+5<0, [3]
(i) 6x+5<x*+2x-7. [5]
. . . . . 2 6
8 (i) Find the coordinates of the stationary point on the curve y = 3x° — — — 2. [5]
X
(i) Determine whether the stationary point is a maximum point or a minimum point. [2]
9  The points A (1, 3), B(7, 1) and C (-3, —9) are joined to form a triangle.
(i) Show that this triangle is right-angled and state whether the right angle is at A, B or C. [5]

(ii) The points A, B and C lie on the circumference of a circle. Find the equation of the circle in the
form x*> + y* +ax+ by +c = 0. [7]

© OCR 2011 4721 Junii
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10 A curve has equationy = (2x — 1)(x+3)(x - 1).

(i) Sketch the curve, indicating the coordinates of all points of intersection with the axes. [31
(ii) Show that the gradient of the curve at the point P (1, 0) is 4. [6]
(iii) The line / is parallel to the tangent to the curve at the point P. The curve meets [ at the point
where x = 2. Find the equation of /, giving your answer in the form y = mx + c. [4]

(iv) Determine whether [ is a tangent to the curve at the point where x = -2. [3]

© OCR 2011 4721 Junii
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++3
1  Express 135_ \/\%— in the form a + b+/3, where a and b are integers.
2
y
A
2
1
> X
-2 -1 O 1 2
The graph of y = f(x) for —2 <x <2 is shown above.
(i) Sketch the graph of y =f(—x) for —2<x<2.
(ii) Sketch the graph of y=f(x) + 2 for —2<x<2.
3  Given that
5X2+px—8=q(x—1)2+r
for all values of x, find the values of the constants p, gandr.
4 Evaluate
(i) 37,
3
(i) 164,
(iii) V200
75

3 10
5  Find the real roots of the equation ? - )7 -8=0.

4
6  Given that f(x) = v 3X + 2,
(i) find f'(x),

(i) find £(3).

7 Acurve has equation y = (x + 2)(x2 —3x+5).

(i) Find the coordinates of the minimum point, justifying that it is a minimum.

(i) Calculate the discriminant of x* — 3x + 5.

(iii) Explain why (x + 2)(x2 — 3x +5) is always positive for x > 2.
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8 The line | has gradient —2 and passes through the point A(3, 5). B is a point on the line | such that the
distance AB is 6+/5. Find the coordinates of each of the possible points B. [6]
9 (i) Sketchthe curve y =12 —x — X, giving the coordinates of all intercepts with the axes. [5]
(i) Solve the inequality 12 —x —x*> 0. [2]
(iii) Find the coordinates of the points of intersection of the curve y =12 — x — x* and the line 3x + y=4.
[5]

10 Acircle has centre C(-2, 4) and radius 5.
(i) Find the equation of the circle, giving your answer in the form X* + y2 +ax+by+c=0. [3]
(if) Show that the tangent to the circle at the point P (-5, 8) has equation 3x — 4y + 47 = 0. [5]
(iii) Verify that the point T (3, 14) lies on this tangent. [1]
(iv) Find the area of the triangle CPT. [4]

© OCR 2012 4721 Janl2
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1 Simplify (x- 5)(x2 +3) - (x+4)(x -1). [3]
2 Express each of the following in the form 7*:
(i) V7,
[1]
.. 1
(i) ENA [2]
(iii) 7% x 49%. [2]
3 (i) Find the gradient of the line | which has equation 3x -5y —20 =0. [1]
(if) The line I crosses the x-axis at P and the y-axis at Q. Find the coordinates of the mid-point of PQ. [4]
4 (i) Express 2x% = 20x + 49 in the form p(x - q)2 +r. [4]
(ii) State the coordinates of the vertex of the curve y = 2x% — 20 + 49. [2]
5 (i) Sketch the curve y =Vx. [2]
(i) Describe the transformation that transforms the curve y =+/x to the curve y =vx -4, [2]

(iii) The curve y =+/x is stretched by a scale factor of 5 parallel to the x-axis. State the equation of the
transformed curve. [2]

. . 6 . .
6  Find the equation of the normal to the curve y = — — 5 at the point on the curve where x = 2. Give your
X

answer in the form ax + by + ¢ =0, where a, b and c are integers. [7]

1
7 Solve the equation x —6x2 + 2 =0, giving your answers in the form p + gv/r, where p, g and r are integers.

[6]

8 (i) Find the coordinates of the stationary point on the curve y = x* + 32x. [5]
(if) Determine whether this stationary point is a maximum or a minimum. [2]

(iii) For what values of x does x* + 32x increase as x increases? [1]

© OCR 2012 4721 Junl2
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9 (i) Arectangular tile has length 4xcm and width (x + 3) cm. The area of the rectangle is less than 112 cm?.
By writing down and solving an inequality, determine the set of possible values of x. [6]

(if) A second rectangular tile of length 4ycm and width (y + 3)cm has a rectangle of length 2ycm and
width ycm removed from one corner as shown in the diagram.

| L]

y+3 2y

4y

Given that the perimeter of this tile is between 20cm and 54 cm, determine the set of possible values
of y. [5]

10 Acircle has equation (x — 5)? + (y + 2)* = 25.

(i) Find the coordinates of the centre C and the length of the diameter. [3]
(if) Find the equation of the line which passes through C and the point P (7, 2). [4]
(iii) Calculate the length of CP and hence determine whether P lies inside or outside the circle. [3]
(iv) Determine algebraically whether the line with equation y = 2x meets the circle. [5]

© OCR 2012 4721 Junl2
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1 (i) Solve the equation x* — 6x — 2 = 0, giving your answers in simplified surd form. [3]
(i) Find the gradient of the curve y = x? — 6x — 2 at the point where x =—35. 2]
2 Solve the equations
@ 3"=1, (1]
(i) 17 = 64, 2]
(iii) (8p6)% = 8. 3]

3 (i) Sketch the curve y =(1+x)(2—x)(3 +x), giving the coordinates of all points of intersection with

the axes. [3]

(ii) Describe the transformation that transforms the curve y = (1 +x)(2 —x)(3 + x) to the curve
y=(1-x)(2+x)(3-x). 2]

4 (i) Solve the simultaneous equations

y=2*—3x—5, 10x +2y + 11 = 0. [5]

(ii) What can you deduce from the answer to part (i) about the curve y = 2x* — 3x — 5 and the line
10x + 2y + 11 = 0? 1]
5 (i) Simplify (x+4)(5x—3)—3(x—2)". 3]

(ii) The coefficient of x” in the expansion of
(x+3)(x+k)(2x—5)

is —3. Find the value of the constant . [3]

© OCR 2013 4721 Janl3
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(i) The line joining the points (-2, 7) and (—4, p) has gradient 4. Find the value of p. 13]
(ii) The line segment joining the points (—2, 7) and (6, ¢) has mid-point (m, 5). Find m and ¢. [3]

(iii) The line segment joining the points (-2, 7) and (d, 3) has length 2v13. Find the two possible values
of d. [4]

d
Find — in each of the following cases:

dx
. B (3x)2 xx*
0 y=—"— 3]
(i) »y="Vx, 3]
.. 1
(iii)) y = pYEE (2]

The quadratic equation kx* + ( 3k — l)x — 4 = 0 has no real roots. Find the set of possible values of k. [7]

A circle with centre C has equation x*+ y2 —2x+ 10y —19 = 0.
(i) Find the coordinates of C and the radius of the circle. 3]
(ii) Verify that the point (7, —2) lies on the circumference of the circle. 1]
(iii) Find the equation of the tangent to the circle at the point (7, —2), giving your answer in the form

ax + by + ¢ = 0, where a, b and ¢ are integers. [5]

Find the coordinates of the points on the curve y = %x3 + 9 at which the tangent is parallel to the line
y =8 +3. . [10]

© OCR 2013 4721 Janl3
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1 Express each of the following in the form a5, where a is an integer.

(i) 49Y15x43 2]
. 20
(i) 73 1]
(iii) 57 (1]
2 Solve the equation 8x®+7x*—1=0. [5]

3  Itis given that f(x) = % + 2x.
X

(i) Find f'(x). 3]

(ii) Find " (x). 2]

4 (i) Express 3x% + 9x + 10 in the form 3(x +p)2 +gq. [3]

(ii) State the coordinates of the minimum point of the curve y = 3x* + 9x + 10. 2]

(i) Calculate the discriminant of 3x? + 9x + 10. [2]
. _ 2

5 (i) Sketch the curve y = =. 2]
X

(i) The curve y = % is translated by 5 units in the negative x-direction. Find the equation of the curve

X
after it has been translated. 2]

(iii) Describe a transformation that transforms the curve y = % to the curve y = Lz [2]
X X

6  Acircle C has equation x> + y* + 8y — 24 = 0.
(i) Find the centre and radius of the circle. [3]
(ii) The point 4 (2, 2) lies on the circumference of C. Given that AB is a diameter of the circle, find the
coordinates of B. 2]
7  Solve the inequalities
@i 3—8x >4, 2]

(i) (2x—4)(x—3)<12. [5]

© OCR 2013 4721/01 Jun13
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8 A is the point (-2, 6) and B is the point (3, —8). The line / is perpendicular to the line x — 3y + 15 =0
and passes through the mid-point of AB. Find the equation of /, giving your answer in the form

ax + by + ¢ = 0, where a, b and c are integers. [7]
9 (i) Sketch the curve y = 2x* — x — 6, giving the coordinates of all points of intersection with the axes.[5]
(ii) Find the set of values of x for which 2x* — x — 6 is a decreasing function. 13]

iii) The line y = 4 meets the curve y = 2x*> — x — 6 at the points P and Q. Calculate the distance PQ. [4]
y y p

10 The curve y = (1 - x)(x2 + 4x + k) has a stationary point when x = —3.
(i) Find the value of the constant . 71
(i) Determine whether the stationary point is a maximum or minimum point. [2]

(iii) Given that y = 9x — 9 is the equation of the tangent to the curve at the point 4, find the coordinates
of A. [5]

© OCR 2013 4721/01 Jun13
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