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z=2-3i

(a) Show that z°=-5-12i.
(2)
Find, showing your working,
(b) the value of | 22|,
(2)
(c) the value of arg (z), giving your answer in radians to 2 decimal places.
)
(d) Show z and z% on a single Argand diagram.
1)
2a 3 .
M = ( j where a is a real constant.
6 a
(a) Giventhata=2, find M™.
@)
(b) Find the values of a for which M is singular.
)
3 7
f(x) =x"- — +2,x>0.
X
(a) Show that f (x) = 0 has a root « between 1.4 and 1.5.
)

(b)

(©)

Starting with the interval [1.4, 1.5], use interval bisection twice to find an interval of width

0.025 that contains « .

©)

Taking 1.45 as a first approximation to «, apply the Newton-Raphson procedure once

7 . N .
to f(x) = x> — — + 2, x > 0 to obtain a second approximation to ¢, giving your answer to
X

3 decimal places.

()
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f(x) = x® + x* + 44x + 150.
Given that f (x) = (x + 3)(x* + ax + b), where a and b are real constants,

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

)
(b) Find the three roots of f(x) = 0.

(4)
(c) Find the sum of the three roots of f (x) = 0.

1)
The parabola C has equation y* = 20x.
(a) Verify that the point P(5t> ,10t) is a general point on C.

1)
The point A on C has parameter t = 4.
The line | passes through A and also passes through the focus of C.
(b) Find the gradient of I.

(4)
Write down the 2 x 2 matrix that represents
(a) an enlargement with centre (0, 0) and scale factor 8,

1)
(b) areflection in the x-axis.

1)

Hence, or otherwise,

(c) find the matrix T that represents an enlargement with centre (0, 0) and scale factor 8,
followed by a reflection in the x-axis.

)
6 1 k 1
A= and B = , Where k and c are constants.
4 2 c -6
(d) Find AB.
@)
Given that AB represents the same transformation as T,
(e) find the value of k and the value of c.
)
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f(n) =2"+6".

(a) Show that f(k +1) = 6f(k) — 4(2%).

®)
(b) Hence, or otherwise, prove by induction that, for n € Z*, f(n) is divisible by 8.
(4)
The rectangular hyperbola H has equation xy = ¢, where c is a positive constant.
The point A on H has x-coordinate 3c.
() Write down the y-coordinate of A.
1
(b) Show that an equation of the normal to H at A is
3y = 27x —80c.
()
The normal to H at A meets H again at the point B.
(c) Find, in terms of c, the coordinates of B.
()
(a) Prove by induction that
dort = 1n(n +1)(2n + 1).
r=1 6
(6)
Using the standard results for > r and ) r?,
r=1 r=1
(b) show that
S (r+2)(r+3) = %n(nz +an+b),
r=1
where a and b are integers to be found.
(5)
(c) Hence show that
2n
D (r+2)(r+3) = %n(?n2 +27n + 26).
r=n+1
(3)

TOTAL FOR PAPER: 75 MARKS

END
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EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2010

FINAL MARK SCHEME

Question
Number Scheme Marks
1. (@ (2-3)(2-3i) =..... Expand and use i* = —1, getting completely correct M1
expansion of 3 or 4 terms
Reaches —5—12i after completely correct work (mustsee4-9) (%) Alcso
()
() |2°|=(5) +(-12)* =13 or |22 =5* +122 =13
M1 Al
)
(c) tana _L2 ( aIIow—E) or sina _12 or cosa _>
5 5 13 13 M1
arg(z?) = —(r-1.176...) = -1.97 (or 4.32) allow awrt Al
)
(d)
A
Both in correct quadrants.
> Approximate relative scale
a No labels needed Bl
Allow two diagrams if some indication of (1)
scale
Allow points or arrows
7 marks
2. 4 3 .
@ M= 6 2 Determinant: (8—-18) =-10 B1
M- = 1 (2 -3 _(-02 03
“"10l-6 4 06 -04 ML AL -
(b) Setting A =0 and using 2a*+18=0 to obtain a=. M1
a=23 Al cao
(2)

5 marks




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2010

FINAL MARK SCHEME

Question
Number Scheme Marks
| 3. ||(@f@4)=.. and f(L5)=.. Evaluate both M1
f(1.4)=-0.256 (or —2) f(1.5)=0.708... (or E) Change of sign, .".root Al
4)=-0. e .5) =0.708... T )
(b) f(1.45)=0.221... or0.2 [ ..rootisin[1.4,1.45]] M1
f(1.425) =-0.018... or-0.019 or -0.02 M1
~.rootisin [1.425, 1.45] Alcso (3)
5 marks
(©) f'(x) =3x*+7x7? M1 Al
f'(1.45) = 9.636... (Special case: f'(x) =3x* +7x2+2 then f'(1.45) =11.636...) Alft
X, =1.45— f(1.45) 145 0.221... 1497 M1 Alcao5
f'(1.45) 9.636... ®)
10 marks
4. (a) a=-2, b=50 B1, B1
)
(b) —3 isaroot Bl
+4/ _
Solving 3-term quadratic x= % or (x-1)*-1+50=0 M1
=1+7i, 1-7i Al, Alft
(4)
© ()+A+7)+@-7)=-1 B1ft
(1)
7 marks
3. (@) y? =(10t)> =100t*> and 20x =20x5t =100t* Bl 0
1
(b) Point Ais (80, 40) (stated or seen on diagram). May be given in part (a) Bl
Focusis (5,0) (stated or seen on diagram) or (a, 0) witha =5 Bl
May be given in part (a).
_ M1 Al
Gradient: 40-0 = 40 (z EJ (4)
80-5 75 15
5 marks




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2010

FINAL MARK SCHEME

Question Scheme Marks
Number
6. 8 0 Bl
(a) 0 8 (1)
1 0 Bl
(b) (0 ) J (1)
©T [1 0)[8 0] (8 OJ
= = M1 Al
0 -1){0 8 0 -8
(2)
(d)AB—6 1Yk 1) (6k+c O
"4 2)c -6) l4ak+2c -8 MIALAL
©)
(e)“6k+c=8" and “4k+2c=0" Form equations and solve simultaneously | M1
k=2 and c=-4 Al
(2)
9 marks
7. (@) LHS = f(k+1) = 2" +6** ORRHS = M1
=6f (k) —4(2") =6(2" +6*)—4(2")
=2(2*)+6(6%) =2(2*)+6(6%) Al
—6(2¢ +6")—4(2X) =6f(k)-4(2) | =2 +6 =f(k+]) * |Al -
OR f(k+1)—6f (k) = 2" +6" —6(2* +6) M1
=(2-6)(2")=—4.2 , andso f(k+1) = 6f(k)—4(2") Al, Al
©)
(b) n=1: f(1) = 2* + 6* =8, which is divisible by 8 Bl
Either Assume f(k) divisible by 8 and try | Or Assume f(k) divisible by 8 and try to | M1
to use f(k + 1) = 6f(k) - 4(2%) usef(k+1)-f(k)orf(k+1)+f(Kk)
including factorising 6% = 23"
Show 4(2) = 4x2(2") =8(2"") or 8(22") =2%2"2(1+5.3“) or Al
Or valid statement =2%2"3(3+7.30.e.
Deduction that result is implied for Deduction that result is implied for Alcso
n=k+1 and so is true for positive integers n=k+1 and so is true for positive integers (4)
by induction (may include n =1 true here) by induction (must include explanation of 7 marks

why n = 2 is also true here)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2010

FINAL MARK SCHEME

Question Scheme Marks
Number
8. c Bl
(a) 3 1)
¢ _dy_ oo
b) y=—=—=-cx",
(b) y = o B1
y dy y dy
or y+x—=0=-—==—-= or x=c, —— S0 —=-—
y X ax X I Y TP
2 M1 Al
and at A dy ¢ > = 1 so gradient of normal is 9
dx (3c) 9
Either y—% =9(x—3c) or y=9x +kanduse x=3c, y= % M1
=  3y=27x-80c *) Al
(5)
2 2
(o) & = Z7x—80c ¢ _3y+80c 3= = 27ct—80c M1
X 3 y 27 t
3c? = 27x* —80cx 27c? =3y? +80cy 3c = 27ct? —80ct Al
(x=3c)(27x+c)=0sox= |(y+27c)(3y—c)=0soy= | (t—-3)(27t+1)=0sot= M1
C C 1
X=_E y y=—27C X=_E y y:—27C (t:7; andSO) Al, Al
X = ¢ =-27cC ©)
=757 y= 11 marks




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JUNE 2010

FINAL MARK SCHEME

Question Scheme Marks
Number
9. n, 1 1
(@ Ifn=1, Zr =1 and gn(n +(2n+1) =5X1X2X3=1’ so true forn = 1. B1
r=1
Assume result true for n =k M1
k+1 1
D rt=Zk(k+1)(2k +1) + (k +1)° M1
] 6
:%(k +1)(2k* + 7k +6) or :%(k+2)(2k2 +5k +3) or :%(Zk +3)(k*+3k+2) | poq
=%(k +1)(k +2)(2k +3) :%(k +1) ({k ++1)(2{k +1}+1) or equivalent dM1
True for n =k + 1 if true for n =k, (and true for n = 1) so true by induction for all n. | Alcso
(6)
(0) D (r*+5r+6)=>r*+5> r+ (>.6) M1
r=1 r=1 r=1 r=1
L D(2n+1 > 1 6
6n(n+ )(2n + )+§n(n+ ), +6n Al B1
1
=—n|(n+1)(2n+1) +15(n+1) + 36
= nl(n+1)(2n+1)+15(n+1) + 36] M1
~Lnln? +18n+52)=tnnz +on+26)  or a=9,b=26
6 3 T Al
()
2n 1 5 1 5
(©) Z(r+2)(r+3)=§2n(4n +18n+26)—§n(n +9n+ 26) M1 ALft
r=n+1
Al
%n(Snz +36n+52—n2 —9n — 26) =%n(7n2 + 27N+ 26) (%) | P ‘)
14 marks




