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1
(a) Find the value of 16 ¢

(2)
o
(b) Simplify x(2x %)
(2)
Find
1
.[ (1207 =3x” +4x7) dx
giving each term in its simplest form.
(3)
Simplify
5-23
V3-1

giving your answer in the form p+ ¢+ 3, where p and ¢ are rational numbers.
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Figure 1
Figure 1 shows a sketch of part of the curve C with equation
y =+ 1)(x=5)
The curve crosses the x-axis at the points 4 and B.

(a) Write down the x-coordinates of 4 and B.

1)
The finite region R, shown shaded in Figure 1, is bounded by C and the x-axis.

(b) Use integration to find the arca of R.

(6)
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Figure 1 shows a sketch of the curve with equation y =f(x) where

X
f(x)= . xz2
(x) Y X

The curve passes through the origin and has two asymptotes, with equations y=1 and
x =2, as shown in Figure 1.

(a) Inthe space below, skeich the curve with equation y =f(x—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—1) crosses
the coordinate axes.

(4)
6.
(a) Sketch the graph of ¥ =7", x€ R, showing the coordinates of any points at which the
graph crosses the axes.
(2)
(b) Solve the equation

7H —4(T)+3=0

giving your answers to 2 decimal places where appropriate.

(6)



7.

9.

The curve with equation y =f(x) passes through the point (—1,0).
Given that
f(x)=12x" —8x +1

find £(x).
(5)

The equation x°+(k—3)x+(3—2k)=0, where k is a constant, has two distinct real
roots.

(a) Show that k satisfies

k> +2k-3>0

(3)
(b) Find the set of possible values of k.

(4)
The line L, has equation 2y —3x—k =0, where k 1s a constant.
Given that the point A4 (1.4) lies on L, find
(a) the value of k,

(1)
(b) the gradient of L.

(2)

The line L, passes through 4 and is perpendicular to L .

(¢) Find an equation of L, giving your answer in the form ax+ by +¢ =0, where a, b and
¢ are integers.

(4)
The line L, crosses the x-axis at the point B.

(d) Find the coordinates of B.
(2)

(e) Find the exact length of AB.
(2)



10. (a) On the axes below, sketch the graphs of
(1) y=x(x+2)3-x)

. 2
(i) y=—=
X

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—-x) +E =1
X (z]

b

i




11. The curve C has equation

1 . : 8
y=—x —9x° +—+30, x>0
2 X
., dy
(a) Find d-*”.
' (4)

(b) Show that the point P(4,—8) lies on C.
(2)

(¢) 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 ¢ are integers.

(6)
12.

The points 4 and B have coordinates (=2, 11) and (8, 1) respectively.
Given that AB 1s a diameter of the circle C,
(a) show that the centre of C has coordinates (3, 6),

(D
(b) find an equation for C.

4)
(c) Verify that the point (10, 7) lies on C.

(D

(d) Find an equation of the tangent to C at the point (10, 7), giving your answer in the
form y = mx+ ¢, where m and ¢ are constants.

“4)
13.
The volume ¥ ¢m?® of a box, of height x ¢m, is given by
V=4x(5-x)’, 0<x<5
(a) Find CETI:: )
(4)
(b) Hence find the maximum volume of the box.
(4)

(¢) Use calculus to justify that the volume that you found in part (b) 1s a maximum.

(2)



Mark scheme

1.
16% =2 ! - better M1
(a) =2 or — orbetter
164
rd _% 1Y l
=| —or0.5 ignore +
J\16 ] 5 or 0.5 (ignore +) A1
(2)
1y 4 2 24
(b) 2x 4 l =2"x or — or equivalent M1
) x*
RS
x 2x 4 ] _2% or 16 A1 cao
(2)
4
6 3 3
12x 3x 4x3 M1A1,A1,A1
2 = — + +c S
(J=)—-= 7 )
4
= 2x% ¥’ +3x3 s ¢ Al
5
_a. 2 \EJrl
3. 5-2 JX( ) M1
3-1 (V341
= ? denominator of 2 AT
- M1
Numerator = w{g +5— 2\5\5 - 2\6
5—24/3 3
So ‘F’z—i+l\/§ AT
J3i-1 2 2
4




(a) | Seeing —1 and 5. (See note below.) B1
(1)
b)| (x+D(x—5=x"—4x—-5 or X’ —Sx+x—5 B1
e 2 M: x" — x""! for any one term.
J(-’f2 —dx = S)dv=—- 7 —5x {+c} 1* A1 at least two out of three terms | MTATft AT
” correctly ft.
] S Substitutes 5 and —1 (or limits from
¥oo4x ' into an “‘integr
A oL ()=o) o Ran(a)) mto an u_lre,nred dMi
3 2 1 function™ and subtracts, either way
round.
P 5 \I P Y h
[ {ﬁ—@—zsj—[—l—us\
3 2 . 3
100 [ 8
=l-— -] 2|=-36
H-52)-(3) |
Hence, Area = 36 Final answer must be 36, not —36 | Al
(6)
[7]
, Correct shape with a single
(a) : S OE B1
N crossing of each axis
-1, ~ y=1labelled or stated B1
=3 x = 3 labelled or stated B1
X=o (3)
(b) Horizontal translation so crosses the x-axis at (1. 0)
B1
. x+1
New equation is (v :)\7 M1
(xx1)-2
Whenx=0 y= M1
1
= AT
o]
(4)
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(a) | Graphof y =7%. xeR and solving 7% —4(7")+3=0
At least two of the three criteria correct. B1
(See notes below.)
All three criteria correct. B1
(See notes below.)
%
(2)
(b) Forming a quadratic {using "
v —4r+3{=0} "yt=T"1
v —4y+3{=0} | A1
{(3=3)y=-D=0 or (77°=-3)(7"-1)=0}
y=3. y=1 or 7T=3, 7" =1 Both y=3 and y=1. | At
{" =3 =! xlog7 =log3 . _
A valid method for solving
10g3 7T F ,l . L 3 dm1
P or x = log. 3 7" =k where k>0, k=1
log7 o
x=0.5645.... 0.565 or awrt 0.56 | A1l
x=0 x =0 stated as a solution. | B1
(6)
[8]
. 12x°  8x°
(f(x) =)—= —%-l—x(—!—(‘) M1 A1 A1
. P B M1
(f(-1)=0=) 0=4x(-1)—4x1-1+c
c=9 Al

[f(x) =4y —4x? +x+ 9]




M1

(@) | b —dac=(k-3) —4(3-2k)
k*—6k+9-4(3-2k)>0 or (A‘—S)’} —12+8k >0 or better M1
2 +2k—3>0 * Alcso
(3)
(b) (k+3)(k-1)[=0] m
Critical values are k=1or-3 Al
(choosing “outside™ region) M1
k=1 or k<-3 A1l cao
(4)
7
@) | (8=3-k=0) sok=5 B1
(1)
(b) | 2v=3x+#k M1
y="x+.. and so m== o.e Al
T2 2
(2)
: . 2
(¢) | Perpendicular gradient = —— B1ft
2
. e 2
Equation of lineis:  y—4=-=(x-1) M1A1ft
a
3v+2x-14=0 o.e. Al
(4)
d)| y=0. = B(7.0) or x=7 v=7 or -S| MIATME
a
(2)
(€) | 4B* =(7-1) +(4-0) M1
AB=+/52 or 2413 A1
(2)
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10.

(@) 1K (1) correct shape ( -ve cubic) B1
|' Crossing at (-2, 0) B1
| . Through the origin B1
SN Crossing at (3.0) B1
N S 0 3 ,,
= #————————————(ii) 2 branches in correct B1
< quadrants not crossing axes
One intersection with cubic on
|' each branch
B1
(6)
(b) | <“2™ solutions B1ft
Since only ““2” intersections dB1ft
(2)
8
11. ) ]
‘dy V3, 27 1 M1ATATA1
(a) F 1232 2032 gy
dx )2 2
(4)
1 N M1
b)| x=4 = v ::><64—9><2 +1+30
=32-72+2+30 =-8 * Alcso
(2)
3 0, 2 M1
(©| x=4 = y'=2x4’ 2T B
2 2 16
—oa_27-1_ 7 AT
2 2
Gradient of the normal = —1+"1" M1
. . 2 M1ATft
Equation of normal: y—--8= 2 (x—4)
Ty—2x+64=0 AT
(6)

12




12.

2+8 11+1° Correct method (no errors) for finding
' . =(C(3. 4 . . - p N #
(@ ¢ 2 2 ] C(3.6) AG the mid-point of 4B giving (3. 6) Bl
o) (D
5 Applies distance formula in
p 2 2 P 2 P 2
(8-3) +(1-6) or \/{8 —3) +(1-6) or order to find the radius. | -
(L2 ) (11— 2 or \/{ 37 (11— 6} Correct applic‘ariou of Al
' formula.
_ (x+3)  +(v+6)Y =k. M
(x =3P+ (y-6)> =50 (or (\/_] or (‘*\f_} ] k is a positive value.
- (x=-3+(y-6) =50 (Not 7.07*) | Al
4
(c) | {For (10.7).} (10— 3_}2 +(7-6)" =50, {so the point lies on C.} Bl
(D
T-6 1
(d) | {Gradient of radius }= o3 "= This must be seen in part (d). | Bl
Gradient of tangent = T Using a perpendicular gradient method. | M1
yv-—T7==T7(x-10) v — 7 = (their gradient)(x —10) | M1
y=—Tx+77 y=-—Tx+77o0or y=77-7x | Al cao
4)
[10]
13
(@) | 7 =4x(5 - x)* = 4x(25 - 10x + x7)
, X tax+ fx’ £yx’. where . f.7y=0 | M1
So, 7V =100x — 40x° + 4x° ; X
V' =100x —40x~ + 4x° | Al
At least two of their expanded terms
dv ) o ) M1
=100 — 80x + 12x differentiated correctly.
d 100 — 80x +12x° | A1 cao
(4)
(b) | 100 -80x+12x*=0 Sets their c: M1
X
{= 4(3x" - 20x+25) =0 = 4(3x — 5)(x — 5) = 0
5 5
‘Ae()c:cc‘»‘r—g x:§or x=awrt 1.67 | A1
2 Substitute candidate’s value of x
=2 V=4(2)5-2) .
¥=3. V=4(3)(5-3) where 0 < x <35 into a formula for V. dm1
bl
So. ¥V 2000 _ T4i: 74.074... ither 2000 or 74— or awrt 74.1 | A1
27 27 27
(4)
v av v
(€) | —5 =-80+24x Differentiates their — correctly to give M1
dx dx dx?
s dy /5
When x ==, - 24| — ‘
3 dx 3 )
d’v , , dr . .
e 40 < 0 = ¥ is a maximum e —40 and < 0 or negative and maximum. | A1 cso
ax -
(2)
[10]




