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Factorise completely x — 4x°.

3)
Express 82 * % in the form 2”, stating y in terms of x.
)
(i) Express
(5—V8)(1 +12)
in the form a + b\2, where a and b are integers.
3)
(if) Express
30
V80 + —
V5
in the form cV5, where c is an integer.
@)
A sequence uj, Up, Us, ..., satisfies
Up+1=2U,— 1, n>1.
Given that u, = 9,
(a) find the value of uz and the value of u, ,
)
4
(b) evaluate Y u, .
r=1
@)
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The line 11 has equation y = —2x + 3.
The line 1, is perpendicular to |; and passes through the point (5, 6).

(a) Find an equation for I, in the form ax + by + ¢ = 0, where a, b and c are integers.

@)
The line 1, crosses the x-axis at the point A and the y-axis at the point B.
(b) Find the x-coordinate of A and the y-coordinate of B.
)
Given that O is the origin,
(c) find the area of the triangle OAB. o
2
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Figure 1

Figure 1 shows a sketch of the curve with equationy =

g, X £0.
X

The curve C has equationy = 2

—5,x#0, and the line | has equation y = 4x + 2.
X

(a) Sketch and clearly label the graphs of C and | on a single diagram.
coordinate axes.

On your diagram, show clearly the coordinates of the points where C and | cross the

(b) Write down the equations of the asymptotes of the curve C.

()

)

(c) Find the coordinates of the points of intersection of y =

< | N

—5andy=4x+ 2.

()
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Lewis played a game of space invaders. He scored points for each spaceship that he captured.
Lewis scored 140 points for capturing his first spaceship.

He scored 160 points for capturing his second spaceship, 180 points for capturing his third
spaceship, and so on.

The number of points scored for capturing each successive spaceship formed an arithmetic
sequence.

(@) Find the number of points that Lewis scored for capturing his 20th spaceship.

)

(b) Find the total number of points Lewis scored for capturing his first 20 spaceships.

©)

Sian played an adventure game. She scored points for each dragon that she captured. The number
of points that Sian scored for capturing each successive dragon formed an arithmetic sequence.

Sian captured n dragons and the total number of points that she scored for capturing all n dragons
was 8500.

Given that Sian scored 300 points for capturing her first dragon and then 700 points for capturing
her nth dragon,

(c) find the value of n.

®)
b ey 4X_35, X #0.
dx 2X
Giventhaty =7 at x = 1, find y in terms of x, giving each term in its simplest form.
(6)
The equation
(k + 3)x* + 6x + k = 5, where k is a constant,
has two distinct real solutions for x.
(@) Show that k satisfies
k*—2k—24<0.
(4)
(b) Hence find the set of possible values of k.
®)
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10.

11.

42 +8x +3=a(x + h)® +c.

(a) Find the values of the constants a, b and c.

©)

(b) Sketch the curve with equation y = 4x* + 8x + 3, showing clearly the coordinates of any
points where the curve crosses the coordinate axes.
(4)

The curve C has equation
y=2x—8Vx+5, x>0.

(a) Find g—y giving each term in its simplest form.
X

©)
The point P on C has x-coordinate equal to % .

(b) Find the equation of the tangent to C at the point P, giving your answer in the form
y =ax + b, where a and b are constants.
(4)
The tangent to C at the point Q is parallel to the line with equation 2x — 3y + 18 = 0.

(c) Find the coordinates of Q.
(%)

TOTAL FOR PAPER: 75 MARKS

END
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EDEXCEL CORE MATHEMATICS C1 (6663) — JANUARY 2013

FINAL MARK SCHEME

Question Scheme Marks
Number
1. X(1 — 4x%) a1
Accept x(—4x*+1) or —x(4x’-1) or —x(-1+4x?) oreven 4x(: - x*) or equivalent
quadratic (or initial cubic) into two brackets M1
X(L—2X)(L+ 2X) or —x(2x—-1D(2x+1) or x(2x -1 (-2x-1) Al
[3]
3 marks
2. (83 = (23)2“3) =233 gr 24 witha=60rbh=9 M1
=259 or = 2°®*3 35 final answer with no errors or (y =)6x + 9 or 3(2x + 3) Al
[2]
2 marks
0| e )
—5+52-\8-4 M1
—54+52-2y2 -4 J8 =242, seen or implied at any point. | B1
=1+3\E 1+3\ﬁora=1and b=3. |Al [3]
(i) Method 1 Method 2 Method 3
: 30 (/5
Either 80+ —| = 900
ﬁ(ﬁ} or | ¥400+30 B gao+ YO0 _ 554 i80 | i
NN J5
= 4\E + ... B1
_(20+..j: = 45+..
= 4/5+65 (5045
=75 = 4/5+6,5
= 10,/5 Al
[3]
6 marks




EDEXCEL CORE MATHEMATICS C1 (6663) — JANUARY 2013

FINAL MARK SCHEME

Question

Number Scheme Marks
4. (2) u,=9,u,,,=2u,-1, n..1
u,=2u,-1=209) -1 (=17) u,= 29 -1. (M1
u, =2u; -1 =217)-1=33 Can be implied byu, =17
Bothu, =17 and u, =33 | A1
[2]
(b) :
Zur =u, +U, +U; +U,
r=1
(u) =5 (u) =5|B1
4 Adds their first four terms obtained | M1
Z:ur ="56"+9+"17" +"33" =64 legitimately (see notes below)
r=1 64 Al
(3]
5 marks
. . 1 -1
5. (a) Gradient of I, is > or0.50r ) B1
Either y—6="4"(x-5) or y="i"x+cand 6="1"(5)+c = c=("1"). M1
X=2y+7=0 or x+2y-7=0 or k(x—2y+7) =0withkaninteger | A1
3]
(b) Puts x =0, or y = 0 in their equation and solves to find appropriate co-ordinate M1
x-coordinate of A is -7 and y-coordinate of B is . Al cao
[2]
1 . 49 Applies + 1 (base)(height) | M1
c Area OAB = =(7)| = | = — (units)?
(© 2( )(Zj 4 (units) % Al cso
[2]
7 marks




EDEXCEL CORE MATHEMATICS C1 (6663) — JANUARY 2013 FINAL MARK SCHEME

Question Scheme Marks
Number
6. (a) 5
VA y = — istranslated up or down. | M1
X
2 . .
y = — — 5 isiin the correct position. | Al
X
Intersection with x-axis at (% {O}) only B1
Independent mark.
y = 4x + 2 : attempt at straight line, with B1
positive gradient with positive y intercept.
Intersection with x-axis at | g1
Check graph in question for possible answers (-4, {0})and y-axis at ({0}, 2). [5]
and space below graph for answers to part (b)
(b) Asymptotes : x = 0 (or y-axis) and An asymptote stated correctly. Independentof | o,
y = —5. (Lose second B mark for extra @)
asymptotes) These two lines only. Not ft their graph. | B1 [2]
-2 2
(©) Method 1: 2_ 5=4x+2 Method 2: yoe_ ¢ M1
X 4 y+5
4° +7x —2=0=x= y’+3y-18=0 > y= dm1
x=-2,1 y=-6,3 Al
When x =-2, y =—6,When When y=-6, x=-2 M1A1
X=%,y =3 Wheny =3, x=1. [5]
12 marks
7. Lewis; arithmetic series, a =140, d =20.
(a) Ty =140 + (20 - 1)(20); = 520 or lists 20 terms to get to 520 M1, Al
OR 120 + (20)(20) [2]
Method 1 Method 2
(b) Either:  Uses in(2a+ (n-1)d) Or: Uses in(a+1) M1
20 20 nEo
7(2x140+ (20 —1)(20)) ?(140 +"520")  ft520 | Al
6600 Al
o 3]
) Sian; arithmetic series,
a =300, |1 =700, S, =8500
Or: May use both
Either: Attempt to use 8500 n( D) 8500=3n(2a +(n~1)d) and M1
: =—(a
P 2 " I =a+ (n—1)d and eliminate
d
8500 = 2(300 + 700) 8500 = 2(600 +400) Al
= n=17 Al
[3]
8 marks




EDEXCEL CORE MATHEMATICS C1 (6663) — JANUARY 2013

FINAL MARK SCHEME

Question

Number Scheme Marks
dy 3 non,,—2 "(5)" -3
8. — = —X7+"2"X =" = "X
(dx ) 2 M1
1 oyl 5) x2 Raises power correctly on any one term. | M1
= x| 2 "= (+cC Any two follow through terms correct.
R (2] =R Y 9 ALf
(y=) 1, 2x* 5x? (+0) This is not follow through — must be AL
= —=x" + -= +C
y 4 <) 2(-2 correct
Giventhat y=7, atx=1,then 7=-1-2+2+c = cC= M1
1 5 1 5
So, (y=) -=x'-2x"+>x?+c, ¢=8 or (y=)--x'-2x'+>x"+8 Al
=) -4 2 (y=)-y 2
[6]
6 marks
9. (a) Method 1:  Attempts b® — 4ac for a = (k + 3), b =6 andtheirc. c=Kk M1
b> —4ac=6% — 4(k + 3)(k - 5) Al
(b* —4ac=) -—4k*+8k+9%6 , —(b°—-4ac=) 4k*-8k-96 Bl
(with no prior algebraic errors)
As b> — 4ac > 0,then —4k> +8k +96>0 andso, k* — 2k — 24 <0 Al
Method 2:  Considers b> >4ac for a=(k + 3), b =6 andtheirc. c=k M1
62> 4(k + 3)(k —5) Al
4k* -8k —96<0 or —4k’ +8k +96>0 or 9>(k +3)(k —5) Bl
(with no prior algebraic errors)
and so, k* — 2k — 24 < 0 following correct work Al
[4]
(b) Attempts to solve k? — 2k — 24 =0 to give k = (= Critical values, k =6, —4.) | M1
k? -2k —24 <0 gives -4<k <6 M1 Al
[3]
7 marks




EDEXCEL CORE MATHEMATICS C1 (6663) — JANUARY 2013

FINAL MARK SCHEME

Question

Scheme Marks
Number
10. (a) This may be done by completion of square or by expansion and comparing coefficients
a=4 Bl
b=1 B1
Allthreeofa=4,b=1andc=-1 Bl
[3]
(b) .
ye U shaped quadratic graph. | M1
The curve is correctly positioned with the
minimum in the third quadrant. . It crosses x Al
axis twice on negative x axis and y axis once on
/ positive y axis.
S X Curve cuts y-axis at({0}, 3).only | B1
Curve cuts x-axis at 81
(=3,{0})and (-3, {0}).
[4]
7 marks
11. Ciy=2x-8Jx+5, x...0
(a) So, y = 2x — 8x* +5
%:2—4x§+{0} (x >0) M1 AL AL
X
[3]
(b) (When x =4, y=2(4)-8,/(%) +5 s0) y=3 B1
. dy 4
radient= — =) 2 — =-6
(¢ . 8 {=-¢6} M1
4
Either : y —"3"="-6"(x-%) or: y="-6"x+c and
"3MgU(3) 4 = c="3" M1
So y=-6x+3 Al
[4]
(c) Tangent at Q is parallel to 2x — 3y +18 =0
(y=%2x+6 =) Gradient = 2. so tangent gradient is 2 Bl
" 4. .2, Sets their gradient function = their
So, "2-—="="= . -
o Jx 3 numerical gradient. M1
= ﬂ—i: x=9 Ignore extra answer x = -9 | Al
3 X g
Substitutes their found x into equation of M1
When x=9,y=2(9)-8.,/9+5=-1 curve.
y=-1|Al
[5]
12 marks




