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A geometric series has first term @ and common ratio » =

AW

The sum of the first 4 terms of this series is 175.

(a) Show that a = 64.

2
(b) Find the sum to infinity of the series.
2
(c¢) Find the difference between the 9th and 10th terms of the series.
Give your answer to 3 decimal places.
3
(Total 7 marks)
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2.

The curve C has equation
y=8-2"1, 0<x<4.

(a) Complete the table below with the value of y corresponding to x = 1

X 0 1 2 3 4
y 7.5 6 4 0
1)
(b) Use the trapezium rule, with all the values of y in the completed table, to find an
4
approximate value for J (8-2""") dx.
0
(&)
YA
B C
0 1 e
Figure 1
Figure 1 shows a sketch of the curve C with equationy=8 —-2""', 0<x<4.

The curve C meets the x-axis at the point 4 and meets the y-axis at the point B.

The region R, shown shaded in Figure 1, is bounded by the curve C and the straight line
through 4 and B.

(c¢) Use your answer to part (b) to find an approximate value for the area of R.
2
(Total 6 marks)
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Diagram not
drawn to scale

Q
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Figure 2
The circle C has centre P(7, 8) and passes through the point Q(10, 13), as shown in Figure 2.

(a) Find the length PQ, giving your answer as an exact value.

2

(b) Hence write down an equation for C.

2
The line / is a tangent to C at the point O, as shown in Figure 2.

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

(C))
(Total 8 marks)
fx)=6x" + 13x* — 4
(a) Use the remainder theorem to find the remainder when f(x) is divided by (2x + 3).
2
(b) Use the factor theorem to show that (x + 2) is a factor of f(x).
2
(c¢) Factorise f(x) completely.
(C))
(Total 8 marks)
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(a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

(29",
giving each term in its simplest form.
(C))
f(x) = (1 + kx)(2 — 9x)*, where k is a constant.
The expansion, in ascending powers of x, of f(x) up to and including the term in x* is
A—232x + B,
where 4 and B are constants.
(b) Write down the value of 4.
1)
(¢) Find the value of £.
2
(d) Hence find the value of B.
2
(Total 9 marks)
(1) Solve, for—r7 <0 <,
l—2cos(0—£j =0,
5
giving your answers in terms of 7.
3
(i1) Solve, for 0 <x <360°,
4cos’x+7sinx—2=0,
giving your answers to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
(Total 9 marks)
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Figure 3

Figure 3 shows a sketch of part of the curve with equation

3
y=3x—x* x2>0.

The finite region S, bounded by the x-axis and the curve, is shown shaded in Figure 3.

| (3x_xi]dx.

(a) Find

3
(b) Hence find the area of S.
3
(Total 6 marks)
(1) Given that
logs(3b + 1) —logs(a —2) =—1, a>?2,
express b in terms of a.
3
(i1) Solve the equation
22X+5 _ 7(2)6) — 0,
giving your answer to 2 decimal places.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(C))
(Total 7 marks)
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Diagram not
drawn to scale

ym

Figure 4
Figure 4 shows a plan view of a sheep enclosure.

The enclosure ABCDEA, as shown in Figure 4, consists of a rectangle BCDE joined to an
equilateral triangle BFA and a sector FEA of a circle with radius x metres and centre F.

The points B, F and E lie on a straight line with FE = x metres and 10 < x < 25.

(a) Find, in m’, the exact area of the sector FEA, giving your answer in terms of x, in its
simplest form.

2
Given that BC = y metres, where y > 0, and the area of the enclosure is 1000 m?,
(b) show that
y= 00_x (47[ 33 )
X
(&)
(c¢) Hence show that the perimeter P metres of the enclosure is given by
1000 x
P=—""——(47+36-33).
x 12 ( )
(&)
(d) Use calculus to find the minimum value of P, giving your answer to the nearest metre.
(C))
(e) Justify, by further differentiation, that the value of P you have found is a minimum.
2

(Total 15 marks)

TOTAL FOR PAPER: 75 MARKS
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Question

Number Scheme Marks
1. (a all-() 13 _0.75"
(=) a(-3) a(-075) "
1-3 1-3 1-0.75
_ (3}
175—a(1 4)):>a—M I G 5 B INC.
= — = —~ = (ﬁ) =
4 (1 — (1) ) 256
(2]
8,1 —2 ;=256 Mi;
(b) 3
4 Al cao
(2]
3\ 3\ Ml
c D=T -7 ="' 64 =| — 64| =
3V (1
{z 64[2) (Z] = 1.6018066... } =1.602 (3dp) Al cao
[3]
7 marks
guestion Scheme Marks
umber
2. (a) 7 B1 cao
[1]
(b) (j04(8—2“)dxz) %xl;x{7.5+2("their7”+6+4)+0} BI: M1
1
{: EX 41.5} = 20.75 o.e. Al cao
[3]
1
() Area(R) ="20.75" — 5(7.5)(4) M1
=5.75 Al cao
[2]
6 marks
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Question

Number Scheme Marks
3. @ | {PO=) \(7-10) +(8-13) or (10— 7) +(13-8) Ml
(PO} =34 Al
[2]
b 2 M1
®) (x=7) +(y—8) =34 (or(ﬁ))
Al oe
[2]
© {Gradient of radius }= 13-8 or Bl B1
10 -7
. 1 3
Gradient of tangent = — —[: ——j Ml
m 5
3
y—13=—§(x—10) M1
3x +5y-95=0 Al
[4]
8 marks
Question
Number Scheme Marks
3 2 Ml
4. (a) f(_§j=6(_§j +13(—§] —4=5
2 2 2 Al cao
[2]
(b) f(=2) = 6(=2)’ +13(-=2)> =4 =0, and so (x + 2)is a factor. M1 Al
[2]
(c) f(x) ={(x +2)}(6x* +x—2) M1 Al
=(x+2)2x-DBx+2) M1 Al
[4]
8 marks
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Number Scheme ok
2-9x)" =2* +4C 2°(=9x) + “C,2%(-9x)’,
( 1 )
5. (a)
(b) f(x)=(1+kx)(2-9x)" = 4-232x + Bx*
First term of 16 in their final series B1
At least one of(4Cl><...><x) or(4C2><...><x2) Ml
=(16) —288x+ 1944x° Al Al
[4]
(b) A:V|16H Blft
[1]
c 1+ kx)(2 = 9x)’ = (1+ kx)(16 — 288x + {1944 x” + ... M1
(
x terms: —288x + 16kx = —232x
.. 7
giving, 16k =56 = k = 5 Al
2]
(d) x* terms: 1944x” — 288kx’
So, B = 1944—288(%); = 1944-1008 = 936 M1 Al
(2]
9 marks
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Quesin Marks
. 0 ) 1
6. (i) CoS\vTTTS M1
[ s
5 1 Al Al
(3]
4cos’x + 7sinx —2=10, 0, x<360°
(i) 4(1 —sin’x) + 7sinx —2= 0 M1
4 —4sin* x + 7sinx —2= 0
4sin’ x — 7sinx -2 = 0 Al oe
(4sinx + )(sinx — 2) {= O} , sinx =... Ml
. 1 .
smxz—z, {sinx =2} Al cso
x =awrt{194.5, 345.5} Alft, Al
[6]
9 marks
Question Scheme
Number Marks
5 M1
3x— % dxl = ﬁ _ X {+ } \
7. (a) r=x ) 5 ¢ Al
2 Al
[3]
3 1 1 M1 N
(b) 0=3x—x = 0=3-x* or 0=x[3—x2J:>x=...
2 57°
Area(S) = > %xz
2 5
0
39°  (2),..0
:( O _ (_)(9)2] ~ {0} damy/
2 5
:(@_ﬁj_{o} _ 43 Al oe
2 5 10
[3]
6 marks
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Question

Number Scheme Marks
8. (i log,| 2|2 C1 o log[ 42 =1 M1
- 0 P 311
3b+1=3’1 1o az2\_ 5 M1
a-2 3 3b+1
1 5
{9b+3:a—2:>} b=—a—-— Al oe
9 9
[3]
(i) 32(2*)-7(12") =0 M1
So, 2" = l
32 Al oe
dM1
log(%
xlog2 = log(lJ or x= g(32) or x=log, (lj
32 log 32
x=—2.192645... Al
[4]
7 marks
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EDEXCEL CORE MATHEMATICS C2 (6664) — MAY 2016 FINAL MARK SCHEME

Question Scheme Marks
Number
1,27\ ax’
9' (a) Area(FEA) = E-x (?j; - 3 M1 Al
(2]
{A =} lx2 sin60” + l7rx2 + 2xy
2 2
1000 = \Ex +7Tx +2xy = y=ﬂ ——3x A
4 3 X 8 6 AL *
1
500 X
S yp=22— 2 (47 +33) =
d X 24( J_)
(3]
2rx
© (P=}x+x0+y+2x+y {:3x+T+2y} Blft
500 X
L2y= +2(7— i(47z+3\5)) M
P 3y 27X 1000_@_ﬁx p_1000 zx 3
x 3 4 X
1000 X
= P=—+ —(47+36—-33) *
- 12( 3) Al *
(3]
dP L AT +36-33
= —1000x + 2T N2 ;
() W D M1 Al; M1
o o [ 100002) (= 16.63392808...) Al
47 +36 - 33
1000 (16.63...)
P= 4z +36 — 343 )= P =120.236.. (m
{ (16.63...) T ( i \/_)} m Al
[5]
d*P 2000 ..
(©) i = e > 0 = Minimum M1 Alft
(2]
15 marks
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