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2

Find the binomial expansion of (3x — 2)*. (4]
A sequence of terms u,, u,, u,, ... is defined by
u =2 and u =1-u fornzl.
n+l n
(i) Write down the values of Uy, Uy and u,. [2]
100
(i) Find ) u, . [3]
n=1
dy _1 .
The gradient of a curve is given by aJ = 2x 2, and the curve passes through the point (4, 5). Find the
equation of the curve. [6]
y

» X
A
The diagram shows the curve y = 4 — x? and the line y = x + 2.

(i) Find the x-coordinates of the points of intersection of the curve and the line. (2]

(ii) Use integration to find the area of the shaded region bounded by the line and the curve. [6]

Solve each of the following equations, for 0° < x < 180°.
(i) 2sin*x=1+cosx. [4]

(ii) sin2x = —cos 2x. (4]
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(i) John aims to pay a certain amount of money each month into a pension fund. He plans to pay
£100 in the first month, and then to increase the amount paid by £5 each month, i.e. paying £105
in the second month, £110 in the third month, etc.

If John continues making payments according to this plan for 240 months, calculate
(a) how much he will pay in the final month, [2]

(b) how much he will pay altogether over the whole period. [2]

(ii) Rachel also plans to pay money monthly into a pension fund over a period of 240 months, starting
with £100 in the first month. Her monthly payments will form a geometric progression, and she
will pay £1500 in the final month.

Calculate how much Rachel will pay altogether over the whole period. {51

A

11 cm B

The diagram shows a triangle ABC, and a sector ACD of a circle with centre A. It is given that
AB = 11cm, BC = 8cm, angle ABC = 0.8 radians and angle DAC = 1.7 radians. The shaded segment
is bounded by the line DC and the arc DC.

(i) Show that the length of AC is 7.90 cm, correct to 3 significant figures. [3]
(ii) Find the area of the shaded segment. [3]
(iii) Find the perimeter of the shaded segment. [4]

The cubic polynomial 2x* + ax? + bx — 10 is denoted by f(x). It is given that, when f(x) is divided by
(x —2), the remainder is 12. It is also given that (x + 1) is a factor of f(x).

(i) Find the values of a and b. [6]

(ii) Divide f(x) by (x + 2) to find the quotient and the remainder. (5]

[Question 9 is printed overleaf.]
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(i) Sketch the curve y = (%)x, and state the coordinates of any point where the curve crosses an axis.

(3]

(ii) Use the trapezium rule, with 4 strips of width 0.5, to estimate the area of the region bounded by
the curve y = (%)x the axes, and the line x = 2. [4]

(iii) The point P on the curve y = (%)x has y-coordinate equal to é. Prove that the x-coordinate of P
may be written as
log,,3

. 4
log,,2 4]
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4722 Core Mathematics 2 — June 2006

(3X _ 2)4 —8Ix = 216X +216X2 —96x+16 M1 Atte;rfnpt binomial expansion, including attempt at
coeffs.
Al Obtain one correct, simplified, term
Al Obtain a further two, simplified, terms
Al 4 Obtain a completely correct expansion
4
i |u=-Lu=2,u=-1 Bl For correct value —1 for u,
Bl 2 For correct values for both U, and u,
(i) | Sumis (2+(—l))+(2+(—l))+...+(2+(—l)) M1 For correct interpretation of X notation
. Ml For pairing, or 50x2—-50x1
Le. 50><(2+(—1)) =50 Al For correct answer 50
1 Ml For attempt to integrate
y=4x2+c . 1
Al For integral of the form kx?
Al For 4x* , with or without +c
1 MI For relevant use of (4, 5) to evaluate C
Hence 5=4x4*+c=>c=-3 .
Al For correct value —3 (or follow through on integral of
form kX%)
So equation of the curve is y = 4x* -3 Al 6 For correct statement of the equation in full (aef)
6
(i) | Intersect where x> +x—2=0= x=-2,1 Ml For finding X at both intersections
_____________________________________________________________ Al |2 | Forbothvaluescorrect
(i) | A d is [4x—1x° |
fea under curve 1s [ 3 12 Ml For integration attempt with any one term correct
Ml For use of limits — subtraction and correct order
ie. (4—%)—(—8+§) =9 Al For correct area of 9
Area of triangle is 4V Mi Attempt area of triangle (Y2bh or integration)
Al Obtain area of triangle as 4 4
Hence shaded area is 9 — 4V = 41 Al 6 Obtain correct final area of 4 /2
OR ) )
el 5 M1 Attempt subtraction — either order
Area under curve is J‘,g (2 —XoX )dx M1 For integration attempt with any one term correct
: 3 2
= [—;x3—;x2+2x]iz Al Obtami[‘%x —3X +2X]
=(—1_1 Y
( T2 2) (3 2 4) M1 For use of limits — subtraction and correct order
=45 Al Obtain * 4 ' - consistent with their order of
subtraction
Al Obtain 4 ' only, following correct method only
8
(1) | sin®x=1-cos” x=>2cos’ X+cosx—1=0 M1 For transforming to a quadratic in cos X
Hence (2cos x—1)(cosx+1)=0 M1 For solution of a quadratic in cos X
cosX=4=X=60 Al For correct answer 60°
cosX=—-1= x=180° Al 4 For correct answer 180°
[Max 3 out of 4 if any extra answers present in range,
or in radians]
SR answer only is B1, Bl
IS SRS SUSRUUUN (SR justification —ie graph or substitution is B2, B2 ___
(i) | tan2x=-1=2x=1350r315 M1 For transforming to an equation of form tan2x = k
M1 For correct solution method, i.e. inverse tan followed
by division by 2
Hence X = 67.5° or 157.5° Al For correct value 67.5
Al 4 For correct value 157.5




OR

sin? 2X = cos? 2X M1 Obtain linear equation in cos 2X or sin 2X
2sin?2x =1 2cos? 2x =1 M1 Use correct solution method
. Al For correct value 67.5
=+1 =+1
SIn2X =+ V2 cosax=+ 2 V2 Al For correct value 157.5
Hence X =67.5" or157.5° [Max 3 out of 4 if any extra answers present in range,
or in radians]
SR answer only is B1, B1
justification — ie graph or substitution is B2, B2
8
6] (a) 100+239x5=£1295 Ml For relevant use of a + (n— 1)d
____________________________________________________________ Al |2 | Forcorrectvalue 1295
(b) $x240x(100+1295) = £167400 M1 For relevant use of 2n(a+1) or equivalent
____________________________________________________________ Al |2 | Forcomectvaluel67400 .
(i) | 100r*™ =1500 = r =1.01139... Bl For correct statement of 100r**” =1500
M1 Attempt to find r
Al For correct value 1.01
100(1 0113920 _ 1) M1 For relevant use of GP sum formula
Hence total is 011391 =£124359 Al 5 For correct value 124359 (3 s.f. or better)
9
(1) AC? =11 +8>-2x11x8xcos0.8 M1 Attempt to use the cosine formula
Al Correct unsimplified expression
=62.3796... Al 3 Show the given answer correctl
| HemceAC=790em | s e
(ii) | Area of sector= 1x7.90% x1.7 = 53.0 M1 Attempt area of sector using (1)r*g
Area of triangle = 1x7.90° xsin1.7 =30.9 M1 Attempt area of AACD, using (1)r?sin g, or equiv
— 2
| Henceshadedarea=22.en’ | A3 fobminar
(i) | (arc) DC =7.90x1.7=13.4 Ml Use ré to attempt arc length
Al Obtain 13.4
(line)
DC>=7.90%+7.902-2x7.90 x 7.90 x cos 1.7 M1 Attempt length of line DC using cosine rule or equiv.
DC=119
Hence perimeter = 25.3cm Al 4 Obtain 25.3
10
6] f(z) =12=4a+2b=6 Ml For equating f(2) to 12
Al For correct equation 4a +2b =6
f(-1)=0=a-b=12 M1 For equating f(—1) to 0
Al For correct equationa—b =12
Hencea=5,b=-7 M1 For attempt to find a and b
____________________________________________________________ Al | 6___| Forbothyvalues correct
(i) | Quotientis 2x> +X—9 23 For correct lead term of 2x°
M1 For complete division attempt or equiv
Al For completely correct quotient
Remainder is 8 M1 For attempt at remainder — either division or f(-2)
Al For correct remainder
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(%) = % = xlog,, % =log,, 3
‘o log,, £ _ —log,, 6

log,, % —log,, 2

_log,,2+1log;, 3

Hence
log,, 2
= 1+M
log,, 2
OR

() -ts2 -6
= xlog,, 2 =log,, 6

_log,, 6
log,, 2
_log,, 2+log,, 3
log,, 2
— 1 + M
log,, 2
OR
T
21 =3
(x=1)log,, 2 =log,, 3
Hence x =1+ log,, 3
log,, 2
OR
x = log,, 2+log,, 3
log, 2
= log,,6
log,,2

xlog,, 2 =log,, 6
log,, 2" =log,, 6
2" =6

M1

Al

M1
Al

M1

Al

M1

Al
M1

Al

M1

Al

M1

Al

Attempt sketch of any exponential graph, in at least
first quadrant

Correct graph — must be in both quadrants

For identification of (0, 1)

State, or imply, at least three correct y-values
For correct use of trapezium rule, inc correct h
For correct unsimplified expression

For the correct value 1.09, or better

For equation (%)X =+ and attempt at logs

Obtain Xlog(%) =log (%) , or equivalent

For use of log 6 =1log 2 + log 3

For showing the given answer correctly

For equation 2" = 6 and attempt at logs

Obtain X log 2 = log 6, or equivalent

For use of log 6 =log 2 + log 3

For showing the given answer correctly

Attempt to rearrange equation to 2" =3
Obtain 2*' =3

For attempt at logs

For showing the given answer correctly

Use log 2 +log 3 = log 6
Obtain xlog 2 = log 6

Attempt to remove logarithms

Show (%)X = %correctly




