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f(x)=3+3x—-7

(a) Show that the equation f (x) = 0 has a root « between x =1 and x = 2.
)
(b) Starting with the interval [1, 2], use interval bisection twice to find an interval of width 0.25
which contains c.

3)
2, =—2+i
(@) Find the modulus of z,.
1)
(b) Find, in radians, the argument of z,, giving your answer to 2 decimal places.
)
The solutions to the quadratic equation
2"-102+28=0
are z, and z,.
(c) Find z, and z,, giving your answers in the form p £ iNg, where p and q are integers.
@)
(d) Show, on an Argand diagram, the points representing your complex numbers z,, z, and z, .
(2)
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(a) Given that
Azl 1 V2 |
V2 —1
(i) find A%
(ii) describe fully the geometrical transformation represented by AZ.
(4)
(b) Given that
0 -
B= :
G
describe fully the geometrical transformation represented by B.
)
(c) Given that
k+1 12
C= :
k 9
where k is a constant, find the value of k for which the matrix C is singular.
®)
2. 5
f(x)=x"+ — -3x-1, x=0.
2X
(a) Use differentiation to find f '(x).
)

The root « of the equation f(x) = 0 lies in the interval [0.7, 0.9].

(b) Taking 0.8 as a first approximation to «, apply the Newton-Raphson process once to f(x) to

obtain a second approximation to «. Give your answer to 3 decimal places.

(4)
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-4 a
A= ( b 2)’ where a and b are constants.

Given that the matrix A maps the point with coordinates (4, 6) onto the point with coordinates
(2,-8),

(a) find the value of a and the value of b.

(4)

A quadrilateral R has area 30 square units.

It is transformed into another quadrilateral S by the matrix A.

Using your values of a and b,

(b) find the area of quadrilateral S.
(4)

Given that z = x + iy, find the value of x and the value of y such that

z+3izx=-1+13i

where z* is the complex conjugate of z.
()

(a) Use the results for Z r and Z r? to show that

r=1 r=1
n 5 1
D (2r-1?% = 5n(2n +1)(2n - 1)
r=1
for all positive integers n.

(6)

(b) Hence show that

3n 2
> (2r-1)* = =n(an® + b)
r=n+1 3
where a and b are integers to be found.

4)
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The parabola C has equation y* = 48x.
The point P(12t2, 24t) is a general point on C.

(a) Find the equation of the directrix of C.

)
(b) Show that the equation of the tangent to C at P(12t?, 24t) is
X—ty +12t2=0.
(4)
The tangent to C at the point (3, 12) meets the directrix of C at the point X.
(c) Find the coordinates of X.
(4)
Prove by induction, that for n € 7,
3 oY 3" 0
(@) = ,
6 1 33"-1) 1
(6)
(b) f(n)=7*""'+5isdivisible by 12.
(6)

END

P38168A 5

TOTAL FOR PAPER: 75 MARKS



EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2011 FINAL MARK SCHEME

Question
Number Scheme Notes Marks
1. f(x)=3"+3x-7
(a) f) =-1 .
Either any one of f(1) = -1 or f(2) = 8. M1

f(2=8
Sign change (positive, negative) (and f(x)is

continuous) therefore (a root) « is between x =1 Both va_lues correct, sign change and Al
conclusion
and x = 2.
)
(b) f(L5) = 2.696152423... {=1,, «,, 1.5} f(1.5) = awrt 2.7 (or truncated to 2.6) B1
Attempt to find f (1.25) . M1

f(1.25) = awrt 0.7 with

1, a, L250r1<a <125
=1, a, 125 AL (3
or [1,1.25] or (1,1.25).

or equivalent in words.

f(1.25) = 0.698222038...
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Question Scheme Notes Marks
Number
2. (@) | |z]=\(2?+L =5 =223.. 5 orawrt 2.24 B1
1)
(b) tan™ (%) or tan”*(2) or cos‘l(%)or
argz =z —tan™(3) M1
sin’l(%) or sin’l(%)or cosfl(%)
= 2.677945045... = 2.68 (2 dp) | awrt 2.68 Al oe
argz = tan™(4)=-0.46 onitsownis MO
butz+tan™ (4)=2.68scores M1A1
n-tan™ (4)=is MO as is n-tan(}) (2.60) )
(c) 7 -10z+28=0
- 10 + 1/100—4(1)(28) An attempt to use the quadratic formula M1
- 2(1) (usual rules)
10+ /100112
B 2
10+ /12
2
10+ 2,3i Attempt to simplify their /<12 in M1
2 terms of i,. e.g. i /12 or i \/[3x4
So, z=51/3i {p=5,q=3} 5+/3i | Al oe (3)
(d) A
y .
. Note that the points are (-2, 1),
(5. v3) and(5, -3).
[ ]
The point (-2, 1) plotted correctly on B1
> the Argand diagram with/without label.
The distinct points z, and z, plotted
correctly and symmetrically about the x-
. axis on the Argand diagram B1V 2)

with/without label.
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?\Iter;tkggr Scheme Notes Marks
1 V2
3. (a A=
@ [v 2 —1}
1 N2)(1 N2
M |A=
V2 -1)(V2 -1
142 N2 -+2 A correct method to multiply out
= two matrices. Can be implied by M1
V242 2+1 two out of four correct elements.
(30 Correct answer Al
=lo 3 orrect answe
)
Enlargement; B1;
(i) Enlargement; scale factor 3, centre (0, 0). scale factor 3, centre (0, 0) Bl
)
b g ° }
N . _ Reflection; B1;
Reflection; in the line y = —x. v = x B1 @
k+1 12 .
(c) C= ( j k is a constant.
k 9
Cissingular = detC =0. (Can be implied) detC=0 Bl
9(k+1) —12k (=0) Applies 9(k+1) —12k M1
9k+9 =12k
9 =23k
k=3 k=3 Al 3)
9
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, b
4, f(x)=x"+—-3x-1, x=0
2X
2,9 1
(a) f(x)=x +§x -3x-1
At least two of the four terms M1
F/(%) = 2% — Sy2_3 (+0) differentiated correctly.
B 2 Correct differentiation. (Allow any Al
correct unsimplified form)
5 )
f'(xX)=2x-— -3
rt0-ac- 54
(b) f(0.8) =0.8° + S -3(0.8)-1(=0 365)(— Ej A correct numerical expression for f(0.8) | B1
R 508 T ' 200 P '
Attempt to insert x = 0.8 into their ().
, B _—849 Does not require an evaluation.
(08) = _5'30625(_ 160 j (If £'(0.8) is incorrect for their derivative M1
and there is no working score M0)
"0 365" Correct application of Newton-Raphson
a, = 0.6~ (WJ using their values. Does not require an M1
s evaluation.
= 0868786808...
= 0.869 (3dp) 0.869 Al cao (4)
6

4
GCE Further Pure Mathematics FP1 (6667) mark scheme - June 2011




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2011

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
-4 a
5. A= ( b ] where a and b are constants.
A 4) (2
(a) 67| g
_4 a\(4 2 Using the information in the question to form
Therefore, ( b j( j = ( j the matrix equation. Can be implied by both | M1
-2 )\6 -8 correct equations below.
So, -16 +6a=2 and 4b-12=-8 Any one correct equation.
-16 + 6a 2
Allow ( 412 jz {—8] Any correct horizontal line M1
o Anyoneof a=3 or b=1. Al
n =3 and b=1
giving a Both a=3 and b=1. Al
(4)
Fi i lyi — their ab.
() detA =8 — (3)(1) = 5 inds determinant by applying 8 — their ab M1
detA =5 Al
Area S = (det A)(Area R)
_L or 30x(their detA) M1
Area S =5x 30 = 150 (units)? their det A
150 or ft answer ALY ()
8
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Question Scheme Notes Marks
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6. z+3iz" =-1+13i
" =x-iy Bl
(x+iy)+3i(x—iy) Substituting z = x + iy and their z° M1
into z +3iz"
X+1y+3ix+3y=-1+13i Correct equation in x and y with Al

i = -1. Can be implied.

(x+3y)+i(y+3x)=-1+13i

An attempt to equate real and

Repart: x+3y=-1 . X M1
_ Imaginary parts.
Impart: y+3x=13 Correct equations. Al
3X+9y=-3
3x+y =13
Attempt to solve simultaneous
8y —_16 -9 equations to find one of x or y. At
y =Y least one of the equations must M1
contain both x and y terms.
X+3y=-1 = x-6=-1 = x=5 Both x=5and y=-2. Al
()
{z=5-2i}
7

6
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7 s, =) D (er-1y°
r=1
n Multiplying out brackets and an attempt to
(@) =Y 4r? —4r+1 use at least one of the two standard M1
r=1 formulae correctly.
= 4_1 n(n +1)(2n +1) — 4.£n(n +1) +n First two terms correct. Al
6 2 +n B1
=Zn(n+D)2n+1) — 2n(n+1) +n
Attempt to factorise out £n M1
=3n{2h+D@n+1) - 6(n+1) +3] Correct expression with 3n factorised out |
with no errors seen.
= in{2(2n* +3n+1) — 6(n +1) + 3}
= in{4n’+6n+2 — 6n -6 + 3|
= in(4n® - 1)
=in(2n+1)(2n-1) Correct proof. No errors seen. Al *
(6)
3n
b) | Y (@r-1=s, -s,
r=n+1
Useof S,, —S, or S, —S,,, withthe M1
_ l.3n(6n +1)(6n-1) - ln(Zn +1)(2n-1) result from (a) used at least once.
3 3 Correct unsimplified expression. A1
E.g. Allow 2(3n) for 6n.
= n(36n° —-1) —in(4n® -1)
= 1n(108n* —3-4n’ +1) Factorising out <n (or 2n) dm1
= 1n(104n* - 2)
= 2Zn(52n* - 1) 2n(52n* - 1) Al
{a=52, b=-1} (4)
10
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8. C: y? = 48x with general point P(12t2, 24t).
(a) y?=dax = a=%2=12 Using y? = 4ax to find a. M1
So, directrix has the equation x +12 =0 ‘ X+12=0 Al oe(2)
O Ty i = 2L (-2ax ) &yt
dx
dy dy
or (implicitly) y* = 48x = 2y— =48 ky—=c¢
dx dx
M1
or (chain rule) dy (;y jt 24xi their ﬂx L ™
dx dt dx t dt | ieir &
When x =12t?, %: x/ﬁz = \g—f = %
X
2412t dy 1 Al
dy 4_8 4_8 1 dx t
dx 2y A48t t
Applies
y — 24t = their m; (x —12t*) or
T y-24t = }(x—lztz) y = (their m; )x+c using M1
t x =12t?and y = 24t in an attempt to
find c. Their my must be a function of
t.
T. ty —24t° = x —12t°
*
T x-ty+12t° =0 Correct solution. Al cso 4)
(©) Compare P(12t2, 24t) with (3,12) gives t = 3. t=1 B1
NB x -ty +12t> =0 withx =3 andy = 12 gives 4t> —4t+1=0=(2t-1)’ :>t=%
t=1intoTgives x—1y+3=0 Substitutes their tinto T. M1
AtX, x=-12= -12-1y+3=0 Substitutes their x from (a) into T. M1
So, -9=1y = y=-18
So the coordinates of X are (12, —18). (-12, -18) Al (4)
10
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n=1; LHS=3 0 :3 0
€Y 6 1 6 1

S_ 3 0 3 30
l3@E-n 1) e 1
Check to see that the result is

As LHS = RHS, the matrix result is true for n = 1. true for n = 1. Bl

Assume that the matrix equation is true for n =k,

. (3 oJk ( 3k Oj
1€. =
6 1 33 -1 1

With n = k+1 the matrix equation becomes

3 0Y" (3 0Y(3 0
6 1 _61]61j
[ 0(3 ojor(s oj ¥ 0
3@ - 1)le 1) (6 1)33-1 1

[ 3 o] (3 oj
X by M1
33 -1 1 6 1

_ 3"+0 0+0 or 3+ 0 0+0 Correct unsimplified matrix with | ,
93 -1)+6 0+1 6.3+3(3-1) 0+1 no errors seen.
3k+1 0
- [9(3k) -3 1]
3k+l 0
- [3(3(3k )-1) 1 J
( 3k 0 j Manipulates so that k— k +1 dM1
= K+l on at least one term.
3" -D 1 Correct result with no errors
seen with some working Al
between this and the previous
Al
If the result is true for n = k(1) then it is now true for ) )
n=k+1. (2) As the result has shown to be true for Correct conclusion with all Al cso

previous marks earned

n =1, (3) then the result is true for all n. (4)

(6)
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?\Iter;tkggr Scheme Notes Marks
(b) f()=7"""+5=7+5=12, Shows that f (1) =12. B1
{which is divisible by 12}.
{..f(n) isdivisible by 12 when n=1.}
Assume that for n=Kk,
f(k) = 7% '+ 5 is divisible by 12 for k € .
So, f(k +1) = 72691 1 5 fco?rfraftfg)smpllfled expression B1
giving, f(k +1) = 7" +5
Applies f(k+1) —f(k). No
L F(k+1) — F(k) = (7" +5) - (7% +5) simplification is necessary and M1
condone missing brackets.

— 72k+l _ 72k—l

=7 (7 -1) Attempting to isolate 72 ~* M1

= 48(7% 1) 48(7* ) Alcso
- f(k+1) = (k) + 48(7% "), which is divisible by 12
as both f(k) and 48(72k‘1) are both divisible by 12.(1) | Correct conclusion with no
If the result is true for n =k, (2) then it is now true for ﬁf;ﬁfgﬁgﬂzt?on t condone Al cso (6)
n=Kk+1. (3) As the result has shown to be true for '
n =1,(4) then the result is true for all n. (5).

12

10
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