Ch. 6,7,8,12,13 Revision questions

17" Oct, 2022

Topic List

Question 1 - Calculus (differentiation and integration)
Question 2 - Binomial expansions

Question 3 - Circle geometry

Question 4 - Factor theorem, transformation

Question 5 - Differentiation, optimization

Question 1

A curve with equation y = 25 — 3z is shown in the diagram.

/

9] 4(9,0) x

Tangents to the curve at the origin O and A(9,0) meet at the point P.

(a) Show that the equation of the tangent at A(9,0) is 2y = 3z — 27.

[4]

(b) Hence find the coordinates of the point P where the two tangents meet.

[6]

(c) Calculate the area of the shaded region bounded by the curve and the tangents OP and AP.

(8]



Question 2

(a) The expression (1 —2x)* can be written in the form
1+ px + gz — 3223 + 162*

Find the values of p and gq.
(b) Find the coefficient of z in the expansion of (2 + z)°.

(c) Find the coefficient of  in the expansion of (1 — 2z)*(2 + x)?.

[3]
[2]
[3]



Question 3

A circle has equation
P —dx—14=0

(a) Find the radius of the circle, give your answer in exact value.

[6]
A chord of the circle has length 8.
(b) Find the perpendicular distance from the centre of the circle to this chord.

[3]
A line has equation y = 2k — x, where k is a constant .
(¢) Show that the z-coordinate of any point of intersection of the line and the circle satisfies the

equation
22— 2k+ 1Dz 42k —7=0

[3]

(d) Find the values of k for which the equation in part (c) has equal roots. n

(e) Describe the geometrical relationship between the line and the circle when k takes either of the
values found in part (d).

[1]



Question 4

A cubic polynomial is given by
f(z) =24+ 2% —10x +8

(a) Show that (z — 1) is a factor of f(x).
Factorise f(x) fully.
Sketch the graph of y = f(x).

-3

0

Write down an equation for the resulting graph. You need not simplify your answer.
Find also the intercept on the y-axis of the resulting graph.

(b) The graph of y = f(z) is translated by

[7]

[5]



Question 5

Figure 1

Figure 1 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.

e Given that the area of the flowerbed is 4m?2.

16 — mwa?
(a) Show that y = Tmc
! [3]
8
(b) Hence show that the perimeter P metres of the flowerbed is given by the equation P = — + 2x
v [3]
(c) Use calculus to find a minimum/maximum value of P. 5

(d) Using this value of P, find the width of each rectangle.
Is this width a minimum or a maximum?

[2]



Numerical Answers

1. (a
(

coefficient of z is 2304

radius = 3v/2
perpendicular distance = v/2
k=-2ork=4

line is a tangent to the circle, line touches circle at one point, etc.

f(1) =0, (x — 1) is a factor. Then fully factorised to (x — 1)(z + 4)(z — 2)

(x+3)3+ (z +3)%2 — 10(x + 3) + 8, or equivalent such as (x + 7)(z + 2)(z + 1)
x-intercept = 14

)
)
)
)
)
c¢) coefficient of z is —1792
)
)
)
)
)
)

5. (a) x=2,P =8

(b) y = 21, minimum



Marking Schemes

Question 1

MPC2— AQA GCE Mark Scheme, 2006 January series

MPC?2 (cont
Q Solution Marks | Total Comments
dy 31 M1 One term correct
8() | == =y2-3 Al 2 Both correct
dx 2
(b)) | When x=0, d_y =_3 BIF/ Ft provided answer < 0.
dx
Eqgn of tangent at 0 is y =-3x BIF, 2 OE Ft on '(0)
dy 3 %
@) | At(9,0) o 5(9) -3 M1 Attempt to find y '(9)
Eqntangentat 4is y—0=y'(9)[x—-9] ml OE
3
(iii) | Eliminating y = —6x =3x-27 M1 OE method to one variable
(eg 2y=-y-27)
9x=27 = x=3 AlF [ATF for each coordinate; only ft on
y = kx tangent in (b)(i) for £k < 0]
Whenx=3, y=-9. {P(3,-9)} AlF 3
3 5 2
S 2 5 3x
(© j [xz - 326] dx = gxz 5 (+e) Ml One power correct
A2,1,0 3 Condone absence of “+¢”
and unsimplified forms
2 3
@| [ [xz —3x]d.x= BI PI
0
2 % 3.
=3 x9? — 2 x9" =0 M1 Correct use of limits following integration
=-243
Area of triangle OPA = %X9><|yp| Ml
1 (2
Sh.Area :5x9x|yP|—| _[ [x2—3x}dx| M1 OE
0
=40.5-243=16.2 Al 5
Total 18




Question 2

MPC2- AQA GCE Mark Scheme, 2006 June series

MPC2 (cont
Question Solution Marks | Total Comments
4@) | (1-2x) =(1)* +4(1) (=2 Ml Any valid method as far as term(s) in x
( x) ( ) i ( ) ( x)+ and term(s) in x°.
6(1°)(—=2x)" +[4(1)(-2x)* +(-2x)*]
=[1]-8x+ 2452 +[- 32%° + 16x4] Al p=-8 Accept—8x even within a series.
Al 3 g =24 Accept 24x’ even within a series.
(b) . (9)
X term is { 2x Ml OE
Coefficient of x term is = 9x2°* =2304 (=k) Al 2 Condone 2304x
© | (1-2x)" (2+x)"= (1px+. )2 +kx...) Ml Uses (a) and (b) oe (PI)
Multiply the two expansions to get x
=+ px(2) + Ml termsp d . -
Coefficient of xis k+512p
=2304 — 4096 =— 1792 Alft 3 ft on candidate’s values of & and p.
Condone —1792x
SC If 0/3 award B1ft for p+k evaluated
Total 8




Question 3

7@)3) | (x—2)* M1 Attempt to complete square for x
centre has x-coordinate = 2 Al M1 implied if value correct or —2
and y-coordinate = 0 B1 3 Centre (2,0)

(ii) | RHS =18 B1 Withhold if circle equation RHS incorrect
Radius = /18 M1 Square root of RHS of equation (if > 0)
Radius = 32 Al 3

(b) | Perpendicular bisects chord so need to use 4
Length of 4 B1
d’ = (radius)’ — 4’ M1
d*=18-16 J18
so perpendicular distance = NG) Al 3

©3) | x> +2k—x)*-4x-14=0 M1
(2k —x)* = 4k* — dhx + x* Bl
= 2x” +4k* - 4kx—4x-14=0
(= x*+2k* - 2kx-2x-7=0)
= x> =2k +1)x+2k*-7=0 Al 3 AG (be convinced about algebra and = 0)
(i) | 4(k+1)? -42k*-7) M1 “b? —4ac” in terms of k (either term
correct)
4k* —8k—32=0 or k* —2k—-8=0 Al b* —4ac = 0 correct quadratic equation in k
(k—4)(k+2)=0 ml Attempt to factorise, solve equation
k=-2,k=4 Al 4 SC B1, B1 for -2, 4 (if MO scored)
(iii) | Line is a tangent to the circle El 1 Line touches circle at one point etc
Total 17
Question 4
11 |i f(1) attempted M1 | or M1 long divn as far as X* + kx or (x
- l)(x2 + bx - 8)

1+1-10+8=0 Al | A2 forx* +2x - 8 oe
one of (x + 4) and (x — 2) found Bl | B2 for (x +4)(x - 2)
the other B2 | [mixed methods: mark one or other to
[if BO then M1 for roots —4 and 2] adv. of cand.]
sketch of cubic the correct way up Gl
all ints with axes marked, Gl | correct or ft from their factors

i [ (x+3) +@x+3)7-10(x+3)+8 |3 M2 for y = f(x + 3) or attempt to subst

or (x+7)(x+2)x+1)oe (x + 3) or intercepts -7, -2, -1 or M1

eg X° + 10x* +23x + 14 for y = f{x - 3) or subst (x - 3) or
intercepts -1, 4, 5

14, or ft from their eqn if M1 or 2

more earned; [20 from f{x — 3)]

M1 for subst x = 0 in their eqn




Question 5

edexcel

advancing learning, changing lives

Question Scheme Marks
number
8 (a) kr’ +cxy =4 or kr’ +c[(x+y) —x*—y’1=4 Mi
izx’ +2xy=4 Al
4—Lixx’ 16-7x° *
y= = Bl cso
2x 8x (3)
(b) P=2x+cy+kar wherec=2ordandk =Y or % M1
X 4—L7x? X 16 — 7x*
P=—+2x+4| —*— |or P=—+2x+4] ———— |oe. Al
2 2x 2 8x
X 8 8 *
P—?'FZ +; — P—;+2x Al (3)
dpP 8 M1 Al
© 5 it
X
320 x=
Pr) - e M1
andsox=2 o.e. (ignore extra answer x = -2) Al
P=4+4=8 (m) Bl ®)
4-r i
(d y=——, (and so width) =21 (cm) MI, Al
2
13
Notes (a) M1: Putting sum of one or two xy terms and one k#” term equal to 4 (k and ¢ may be wrong)
Al: For any correct form of this equation with x for radius (may be unsimplified)
B1 : Making y the subject of their formula to give this printed answer with no errors
(b) M1 : Uses Perimeter formula of the form 2x + ¢y +k 7r wherec=2or4andk =% or s
Al: Correct unsimplified formula with y substituted as shown,
: 16— 7x 4—1x’
ileec=4,k=%,r=xand y=——— or y=|———
8x 2x
Al: obtains printed answer with at least one line of correct simplification or expansion before
giving printed answer or stating result has been shown or equivalent
(c) MI1: At least one power of x decreased by 1 (Allow 2x becomes 2)
Al: accept any equivalent correct answer
M1: Setting — =0 and finding a value for correct power of x for candidate
Al : For x = 2. (This mark may be given for equivalent and may be implied by correct P)
B1: 8 (cao) N.B. This may be awarded if seen in part (d)
(d) M1 : Substitute x value found in (c) into equation for y from (a) ( or substitute x and P into equation for P
from (b)) and evaluate (may see 0.2146 and correct answer implies M1 or need to see substitution if x value
was wrong.)
Al is for 21 or 21cm or 0.21m as this is to nearest em




