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Find the first 3 terms, in ascending powers of x, in the binomial expansion of

(2 — 5x)°.
Give each term in its simplest form.
(4)
f(x) = ax® + bx? — 4x — 3, where a and b are constants.
Given that (x — 1) is a factor of f(x),
(@) showthata+b=7.
)
Given also that, when f(x) is divided by (x + 2), the remainder is 9,
(b) find the value of a and the value of b, showing each step in your working.
(4)

A company predicts a yearly profit of £120 000 in the year 2013. The company predicts that the
yearly profit will rise each year by 5%. The predicted yearly profit forms a geometric sequence
with common ratio 1.05.

(a) Show that the predicted profit in the year 2016 is £138 915.
1)

(b) Find the first year in which the yearly predicted profit exceeds £200 000.
(%)

(c) Find the total predicted profit for the years 2013 to 2023 inclusive, giving your answer to the
nearest pound.
@)

Solve, for 0 < x < 180°,

cos (3x —10°) = -0.4,

giving your answers to 1 decimal place. You should show each step in your working.

()
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The circle C has equation
X* +y* — 20x — 24y + 195 = 0.

The centre of C is at the point M.
(a) Find
(i) the coordinates of the point M,

(ii) the radius of the circle C.

®)
N is the point with coordinates (25, 32).
(b) Find the length of the line MN.

)
The tangent to C at a point P on the circle passes through point N.
(c) Find the length of the line NP.

)
Given that 2 log, (x + 15) — log, x = 6,
(a) show that x* — 34x + 225 = 0.

(®)
(b) Hence, or otherwise, solve the equation 2 log, (x + 15) — log, x = 6.

)
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The triangle XYZ in Figure 1 has XY =6 cm, YZ =9 c¢cm, ZX =4 cm and angle ZXY = «.
The point W lies on the line XY.

The circular arc ZW, in Figure 1 is a major arc of the circle with centre X and radius 4 cm.

(a) Show that, to 3 significant figures, « = 2.22 radians.

)

(b) Find the area, in cm?, of the major sector XZWX.

@)

The region enclosed by the major arc ZW of the circle and the lines WY and YZ is shown shaded
in Figure 1.

Calculate

(c) the area of this shaded region,

©)

(d) the perimeter ZWYZ of this shaded region.
(4)
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The curve C has equationy =6 — 3x —

ia, X #0.

X

(a) Use calculus to show that the curve has a turning point P when x = V2.

(4)
(b) Find the x-coordinate of the other turning point Q on the curve.
1)
. d?y
c¢) Find :
(©) I
1)

(d) Hence or otherwise, state with justification, the nature of each of these turning points
P and Q.

©)
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The finite region R, as shown in Figure 2, is bounded by the x-axis and the curve with equation

y=27—2x—9\/x—1—§, x> 0.

The curve crosses the x-axis at the points (1, 0) and (4, 0).

(a) Copy and complete the table below, by giving your values of y to 3 decimal places.

X 1 1.5 2 2.5 3 3.5 4
y 0 5.866 5.210 1.856 0

)

(b) Use the trapezium rule with all the values in the completed table to find an approximate
value for the area of R, giving your answer to 2 decimal places.

(4)

(c) Use integration to find the exact value for the area of R.

(6)

TOTAL FOR PAPER: 75 MARKS

END
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EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

Question

Number Scheme Marks
1. (2-5x)°
(26 :) 64 Award this when first seen (not 64x°) B1
Attempt binomial expansion with correct
structure for at least one of these terms.
E.g. a term of the form:
6 _
[ JX(Z)6 P (-5X)P withp=1orp=2
Y
+6x (2)5 (-5x) + 6x5 (2)4 (-5x)*> | consistently. Condone sign errors. M1
2 Condone missing brackets if later work
implies correct structure and allow
alternative forms for binomial coefficients
6
eg. °C, or| |oreven ( Ej
1 1
—960x Not +—960x ALl (first)
(+)6000x° Al (Second)
(4)
f()=a+b-4-3=0
2.(a Attempt f(x1 M1
@ ora+b-7=0 PH(=1)
atb=7* Must be (1) and = 0 needs to be seen Al
)
(b) f(-2)=a(-2)’ +b(-2)" —4(-2)-3=9  Attempt f(+2) and uses f(+2) =9 | M1
—8a+4b+8-3=9 Correct equation with exponents | A1
of (—2) removed
(-8a+4b=4)
Solves the given equation from part (a) and
their equation in a and b from part (b) as far M1
asa=..orb=..
a=2andb=5 Both correct Al
(4)
[6]




EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

Question Scheme Marks
Number
Or 120000 x1.05%x1.05x1.05 =138915
Ora=120000 and ax (1.05)° = 138915
1)
(b) 120000 x (1.05)"* > 200000 | Allow norn—1and “>”, “<”, or “=" etc. M1
. S Takes logs correctly
n-1
log1.05™" > log (5) Allownorn—1and “>”, “<”, or “=" etc. M1
5
(n-1>) log1.05 orequivalent Allownorn—1and “>”, “<”, or“="etc.
7 Allow 1.6 orawrt1.67 for 5/3. Al
mg(j
4
eg(n>)——~=
J ( ) log1.05
2004 M1: Identifies a calendar year using their M1 Al
valueofnorn-1
®)
a(]__ rn) 120000(1_10511) J'\-/él Correct sum formula with n = 10, 11 or
© 1-r 1-1.05 Al: Correct numerical expression with M1 AL
n=11
1704814 Cao (Allow 1704814.00) Al
3
[
4,
cos™(-0.4) =11358 (a) Awrt 114 B1
10 Uses their o to find x.
3X_10:0‘:>X:0h; Allow x=ai10notzi10 M1
3
X=41.2 Al
(3x—10=)360—« (246.4....) 360 — & (can be implied by 246.4..) | M1
x=85.5 Al
(3x-10=)360+ & (=47357...) 360+ cx (Can be implied by M1
473.57..)
x=161.2 Al




EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

Question Scheme Marks
Number
. . Bl:x=10
5.(a) () The centre is at (10, 12) Bl y=12 B1B1
(i) Uses (x—10)° +(y—12)* =-195+100+144 =r =.. M1
Completes the square for both x and y in an attempt to fmd r.
(x+"10")* +aand(y £"12")* +band+195=0,(a,b = 0)
Allow errors in obtaining their r’ but must find square root
A correct numerical expression
forr
2 2
r=10° +12° 195 including the square root and can Al
implied by a correct value for r
r=7 Not r = £7 unless— 7 isrejected Al
(5)
(b) MN =/(25-"10")? + (32 -"12")? Correct use of Pythagoras M1
MN (=625 ) = 25 Al
)
(c) NP = /("25"—-"7"%) P= ,\/(MNZ —r?) M1
NP (=576 ) = 24 Al
()
[9]
6. (a) 2log(x +15) = log(x +15) B1
2
log(x +15)2 —log x =log (x+15) Correct use of loga—logb = Iog% M1
X
2° =640r log,64=6 64 used in the correct context Bl
2 2
log, —(X +15) 6= & =64 Removes logs correctly M1
X X
= X* +30x + 225 = 64X Must see expansion of (x+15)’ to
or X+ 30+ 225x " = 64 score the final mark.
S X —34X+225=0* Al
®)
M1: Correct attempt to solve the
(b) (X—=25)(x-9)=0=>x=250rx=9 | given quadratic as far as x =... M1 Al
Al: Both 25 and 9
)

[7]




EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

Question

Scheme Marks
Number
Correct use of cosine rule
2 _ a2 2 —
7.(a) 92 =4% + 62 —2x4x6C0SQ = COSA =..... leading to  value for cos o | I+
2 2 2
cosq = u(z B —0.604..)
2x4x6 48
4=292 % Cso0 (2.22 must be seen Al
' here)
(NB o = 2.219516005) 2
(2)
(b) 2 —2.22(= 4.06366......) 27 —2.22 or awrt 4.06 Bl
1x 42 x"4.06" Correct method for major M1
sector area.
325 Awrt 32.5 Al
_ (3)
©) Area of triangle = Correct expression for the area of B1
2x4x6xsin 2.22(= 9.56) triangle XYZ
Their triangle XYZ + (part (b)
So area required = “9.56” + “32.5” answer or correct attempt at major | M1
sector)
= 42.1 cm® or 42.0 cm? Awrt 42.1 or 42.0 (Or just 42) | Al
3
Arc length=4x 4.06(=16.24) ML: 4xtheir (27 -222)
(d) OF 87— 42,22 Or circumference — minor arc | M1ALft
rom—axe. Al: Correct ft expression
Perimeter = ZY + WY + Arc Length 9+ 2+ Any Arc M1
Perimeter = 27.2 or 27.3 Awrt 27.2 or awrt 27.3 Al
4)
[12]




EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

Question

Number Scheme Marks
4
8. (a) y=6—3X—F
M1: X" — x"*
dy 12
&=_3+F0r_3+12)(4 (x ‘5> x orx’ > x" or6—0) M1Al
Al: Correct derivative
y" =0 and attempt to solve for x
d—y=0:>—3+E:0:>x=....or May be implied by
dx X’ ﬂ——3+2—0:>£—3:>x—
dy 12 dx x4 x4 - M
—=-3+—
dx \/E or
Substitutes X = \/E into their y’
So x*=4and x=+20r Correct completion to answer with no
d 12 4 errors by solving their y' =0 or
T3y —or-3+12(v2) =0 Y SONINS Y Al
dx (\/E) substituting X = \/E into their y'
(4)
(b) x=—2 | Awrt ~1.41 | B1
1)
d’y -48 " Follow through their first derivative
©) PV or —48x from part (a) BIft
1)
(d) An appreciation that either
y"”>0=aminimum Bl
ory" <0 =amaximum
MaximumatPas y"” <0 B1 cso
Minimumat Qas y"' >0 B1 cso
@)

[9]




EDEXCEL CORE MATHEMATICS C2 (6664) — JANUARY 2013

FINAL MARK SCHEME

%ﬂ?ﬁgg: Scheme Marks
16
9. (a) y=27—2x—9\/_—?
6.272 ,3.634 B1, B1
)
(b) l><l or 1 Bl
2 2 4
Need {} or
..{(0+0) +2(5.866 +"6.272"+5.210 +"3.634"+1.856)} | implied later for | M1A1ft
Alft
%x 0.5{(0+0) +2(5.866+"6.272"+5.210 +"3.634"+1.856 |
= 1 x 45.676
4
=11.42 Al cao
(4)
(©) M1: x" — x""on any term
: Al: 27x—x?
[ydx= 27x—x* —6x* +16x* (+c) . M1A1A1AL
Al: —6x?
Al +16x™
2 3 -1
(27 (4) - (4) - 6(4)2 + 16(4) ) Attempt to subtract either way
\ round using the limits 4 and 1. | dM1
_(27 (1) — (1)2 _ 6(1)5 +16 (1)‘1) Dependent on the previous M1
= (48 — 36)
12 Al cao
(6)
[12]




