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20
1 Express v45 + ﬁ in the form kv/5, where k is an integer. [3]
2 Simplify
. 3/=1\6
@ (Vx)°, 1]
o 3yt 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 5x% +20x -8 = 0. [1]
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3
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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3\/5 + 20\/5

3\/§ soi

1 B1
’ M1 Att tt ti li 20
_ empt to rationalise —
=75 NG
Al 3 cao
2
2@) | * Bl 1 cao
. 4 3
(11) 3y X 1000)/
2y° Bl 1000y soi
=1500y> Bl 1500
B1 IZj y
L
3 Let y = x3 *M1 Attempt a substitution to obtain a quadratic or
3 y2 +y-2=0 factorise with 3/x in each bracket
GBy-2)(y+1)=0 DM1 Correct method to find roots
2
y= E’ y=-1 Al Both values correct
3
2 3
= (5] ,x=(-1) DM1 Attempt cube of at least one value
8
x=—,x=-1 Alft 5 Both answers correctly followed through
27
S SR IfM1* notawarded, Bl x=-1fromT &I
4@ B1 Excellent curve in one quadrant or roughly correct
curves in correct 2 quadrants
B1 2 Completely correct
Ll L
(ll) Y= (x+3)2 M1 (Xi3)
1
Al 2 Y=
(x+3)°
(iii) (1, 4) Bl Correct x coordinate
B1

1o

Correct y coordinate
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56 | Y _ 50,6 Ml o™
dx Al 2 | Fully correct answer
(i) | = x4 fx =x* soi
3 Bl 1
@1 e
dx 4 Bl 3 X
Joc 4
(lll) _ 2 3 1 _ 5 .
y=(x"+3x)(1-5x) Ml Attempt to multiply out fully
=3x—14x* - 5x° Al Correct expression (may have 4 terms)
d
& o 3-28x-15x M o _
dx Two terms correctly differentiated from their
expanded expression
Al 4 | Completely correct (3 terms)
6G) | 5(x* +4x)-8 Bl p=5
:5[(x+2)2 —4]—8 Bl (x+2)* seen org =2
8
=5(x+2)2—20—8 Ml —8—5q20r _g_qz
=5(x+2)° -28 Al 4 | r=-28
Gy | ¥=2 BIft 1
(iii) | 207 —4x5x-8
560 Ml Uses b° —4ac
- = Al 2 560
™ 13 real root
real roots
Bl 1 2 real roots
73) 30+4k-10=0 MIl Attempt to substitute x = 10 into equation of line
Sk=-5 Al 2
(i)
\/ (10— 2)2 +(-5- 1)2 Ml Correct method to find line length using Pythagoras’
theorem
=+/64+36
~10 Al 2 | cao, dependent on correct value of k in (i)
(iii)
Centre (6, -2) Bl
Radius 5 Bl 2
@iv) o
Midpoint of AB = ( 6, -2)
) Bl One correct statement of verification
Length of AB =2 x radius
i . Bl 2 | Complete verification
Both A and B lie on circumference
Centre lies on line 3x +4y—10=0
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8 (i) 8+ \/ (-8)* —(4x—-1x5) Ml Correct method to solve quadratic
X =
-2  8++/34
_ 8++/84 Al X=—"" 5
-2
=—4—+21 or =—4++21 Al 3 | Both roots correct and simplified
(i) |[x<—-4-~21,x> —-4++/21 M1 Identifying x < their lower root, x > their higher root
Al 2 |x < —4—-+21,x> —4++21
(not wrapped, no ‘and’)
(iii) . . .
B1 Roughly correct negative cubic with max and min
Bl (-4,0)
\/ \ Bl (0,20)
B1 Cubic with 3 distinct real roots
B1 5 | Completely correct graph
9 Q =3x2 42 px M1 Attempt to diffgrentiate
dx Al Correct expression cao
d
When x =4, & 0 M1 Setting their Q =0
dx dx
. 2
53x4°+8p=0 Ml Substitution of x = 4 into their 4 _, to evaluate p
8p = —48 ds
d’y . 2y . :
=6x—-12 M1 Looks at sign of —5 derived correctly from their
x? dx
Whenx=4, 6x-12>0 % , or other correct method
x
Minimum point Al 7 Minimum point CWO
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d
10(i) d_y =2x+1 M1 Attempt to differentiate y
X
=5 Al 2 | cao
(i) | Gradient of normal = — — Bl ft ft from a non-zero numerical value in (i)
Whenx=2,y=6 B1 May be embedded in equation of line
y—6=—— (X - 2) Ml Equation of line, any non-zero gradient, their y
5 coordinate
x+5y-32=0 Al 4 Correct equation in correct form
(iii) )C2 +x=kx—4 M1 Equating y, =y,
¥ +(1-k)x+4=0
One solution => B> —4ac = 0 DM1 Statement that discriminant = 0
(- k)2 —4x1x4=0 DM1 Attempt (involving k) to use a, b, ¢ from their equation
(1-k)* =16 . -
Correct equation (may be unsimplified)
1-k=+4 Al t
_ Correct method to find &, dep on 1% 3Ms
k=-3 or 5 DM1
Both values correct
Al 6




