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1. Find the value of
200
N (r+1D(r 1)
r=1
C))
\_ J
2
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Question Scheme Marks
Number

1. Correct expansion.

(r+)(r-1=r*-1 Bl
Allow r*—r+r-1
200 5 1 1
Z r-= 5200(20 1)(401) Use of s n(n+1)(2n+1)with n =200 M1
r=1
200
Z -1=-200 Cao (May be implied by their work) B1
r=1
200
> (r* 1) = 2686700 200 = 2686500 | 2686500 Al

r=1

200

Note use of Z—l =—lgives a sum of 2686699 and usually scores BIM1B0AO

r=lI

Total 4




Summer 2014 www.mystudybro.com Mathematics F1

e Past Paper This resource was created and owned by Pearson Edexcel WFMO01
( Leave\
blank
2. Given that -2 + 3i is a root of the equation
Z2+pz+qg=0
where p and ¢ are real constants,
(a) write down the other root of the equation.
1
(b) Find the value of p and the value of g.
3
. J
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Number

Mark (a) and (b) together
2.(a) -2-3i | cao Bl
1)
Way 1
(b) p= —sum ofroots=—(—2+3i—2—3i)
or A correct approach for either p or g Ml
g = product of roots = (— 2 + 3i)( — 2 — 31)
1** A1: One value correct
_ 2" A1: Both values correct
p=4q=13 Can be implied by a correct equation AlAl
or expression e.g z° +4z+13
@)
Total 4
(b) Way 2
z—(—2+3i) and z—(—2-3i)and
(Z N (_2 + 31)) ( Z- (_2 - 31)) attempt to expand (condone invisible Ml
brackets)
Equation is z° +4z + 13(: 0) 1*" Al: One value correct
or 2" Al: Both values correct Al Al
p=4, q=13 Condone use of X instead of z
(b) Way 3
(-2+3i)" + p(-2+3i)+q=0=(3p-12)i+q-2p-5=0
(3 p—12)i+q-2p-5=0 Substitutes — 2 + 31 or — 2 — 31 into the
T o given equation, compares real and
=3p-12=0,q-2p-3 imaginary parts and obtains a real value Mi
= pP=..0r =.. for p or a real value for g
_ _ 1** A1: One value correct
p=4,9=13 2" A1: Both values correct AlAL
(b) Way 4
22+ pz+q=0= 7 =22
—px4p’ -4
wz—zisi:%:—z: p=.. Ml
Correct method to find a value for p
p=4 Al
p’—49=-36=q=13 Correct value for q Al
(b) Way 5
(—2+3i) + p(-2+3i)+q=0and(-2-3i)" + p(-2-3i)+q=0
=24i-6pi=0=p=..
M1: Substitutes both roots into the given equation and attempts to solve Ml
simultaneously to obtain a real value for p or a real value q
_ _ 1** Al: One value correct
p=4,9=13 2" A1: Both values correct AlAL
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3.
4 -2
A =
a 3
where a is a real constant and a # 6
(a) Find A™! in terms of a.
3)
Given that A + 2A~! = I, where I is the 2 x 2 identity matrix,
(b) find the value of a.
3)
\_ J
6
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Question
Number

3.(a)

Scheme Marks

A2 Aav (=27 _ Any correct form (possibly un-
detA =4x—3-ax 2( 2a 12) simplified) of the determinant Bl

Correct attempt at swapping elements in
3 2 the major diagonal and changing signs in
[ j the minor diagonal. Three or four of the | M1
numbers in the matrix should be correct
e.g. allow one slip

5 1 -3 2 .
A Correct inverse Al

3)

(b) [ 4 - 2) + 2 [_3 2J _[1 OJ Correct statement for A, “their” inverse M1

a -3) 2a-12\-a 4 and use of the correct identity matrix

6 ) 4

4— +
_|  2a-12 2a-12 :(1 0]
2a 8 0 1
a-— -3+
2a—12 2a—12
Adds their A and 2 x theirA" and
compares corresponding elements to Ml
6 form an equation in a and attempts to
=l=a=... solve as far as a = ... or adds an element
Za-12 of their A and the corresponding element
of 2 x theirA™ to form an equation in a
and attempts to solve as farasa = ...
Cao (from a correct equation
i.e. their A might be incorrect)
a=7only If they solve a second equation and get | Al
a different value for a, this mark can
be withheld.

Soe.g. 4—

(3)
Total 6

(b) Way 2 (does not use the inverse)

-1 2
A+2A =l1=A +21=A Correct statement for A* +21 = Ausing
16-2a -2 ) 10 _ 4 -2 A, “their” A and use of the correct M1
a 9-2a 0 1 a -3 identity matrix

16-2a+2 -2 4 -2
- =
a 9-2a+2 a -3
Adds their A* and 2l , compares

Sol6-2a+2=4 or 11-2a=-3 elements, forms an equation in a and Ml
attempts to solve as farasa=...

a=7 cao Al
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3 1
4. f(x) =x*—=3x* -3, x>0
Given that a is the only real root of the equation f(x) = 0,
(a) showthat4 <a <5
(2)
(b) Taking 4.5 as a first approximation to a, apply the Newton-Raphson procedure once
to f(x) to find a second approximation to a, giving your answer to 3 decimal places.
)
(c) Use linear interpolation once on the interval [4, 5] to find another approximation to a,
giving your answer to 3 decimal places.
3
. J
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Question
Number

Scheme

Marks

4.(a)

f(4)=... and f(5)=..

Attempt to evaluate both f(4) and (5)
NB {(5) = 2+/5 =3 but this must be
evaluated to score the Al

Ml

f4)=-1 , f(5)=1472..
Sign change (and f(X)is continuous) therefore
aroot ¢ exists between X =4 and Xx=5

Both values correctf(4) =—1 , and
f(5)=1.472...(awrt 1.5), sign change (or

equivalent) and conclusion
E.g. f(4)=-1< 0and f(5)=1.472>0so

4 < a<5scores M1A1

Al

(2)

(b)

_3yr_3
f'(X) =3 %> =3 X

MI: X" — x"!

Al: Either %X% or —3x

Al: Correct derivative

MIA1Al

_f@s _,

5 0.1819805153.
f'(4.5)

2.474873734...

| =

Correct attempt at Newton-Raphson
Can be implied by a correct answer or
their working provided a correct
derivative is seen or implied.

Ml

=4.426

Cao (Ignore any subsequent
applications)

Al

Correct derivative followed by correct answer scores full marks in (b)
Correct answer with no working scores no marks in (b)

(5)

(©)

a—4 5-4
——=—— or =

1472 1 1 1.472+1

A correct statement for o or 5 - o or
o-4

Mil

a(l472+1)=5+4x1.472 so a=...

Attempt to make “o” the subject (allow
poor manipulation). Dependent on the
previous M1.

dMl1

a=4.405

cao

Al

There are no marks for interval bisection

3)

Total 10
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5. Giventhatz =-3—-4iandz,=4-3i
(a) show, on an Argand diagram, the point P representing z, and the point Q representing z,
(2)
(b) Given that O is the origin, show that OP is perpendicular to OQ.
(2)
(c) Show the point R on your diagram, where R represents z + z,
1)
(d) Prove that OPRQ is a square.
(2)
. J
12
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5.(a) 4 M1: One point in third quadrant and one
in the fourth quadrant. Can be vectors,
R points or even lines.
A1l: The points representing the complex MIA]
numbers plotted correctly. The points must
Q(4, -3) be indicated by a scale (could be ticks on
P(-3, -4) orz, ’ axes) or labelled with coordinates or as
orz; complex numbers.
)
(b) M1 requires a correct strategy e.g.
1. Gradient OP = ¢, Gradient OQ = 3 Ix—3 =
2. Angles with Im axis are tan™' 2 and tan™' 4. tan"'3+tan L=,
3. Angles with Re axis are tan"' £ and tan™' 2. 180 —(tan’1 Jttan'4 =) .....
M1
4. OP* =32 +4%, 0Q*=3"+4%, PQ*=1’+7*0P*+0Q* =.....
— (3 =— 4 —
5.0P= ,00Q= =0POQ=.....
—4 -3
+x—2=-1 soright angle or 53.1 +26.9=90 (accept 53 + 27) or radians or
tan"2+tan =2
2 Al
OP’ +0Q* = PQ?* = 50 so right angle or OP.0Q =0 so right angle
Correct work with no slips and conclusion
(2)
© | z+z,=1-7i
A
New point as shown. It must be
- the point 1 — 7 i and it must be
" correctly plotted. The point
must be indicated by a scale Bl
(could be ticks on axes) or
labelled with coordinates or as
a complex number. May be on
R its own axes.
1-71
@))
(d) Writes down another fact about OPQR other than OP being perpendicular to OQ: Bl
e.g. OP = 0Q, OP is parallel to QR, QR = PR, QR is perpendicular to PR
Sufficient justification that OPQR is a square and conclusion Bl
If their explanation could relate to something other than a square score B0
(2)
Total 7
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6. Itis given that « and S are roots of the equation 3x> + 5x — 1 =10
(a) Find the exact value of & + 3
(3)
. . . . a’ B .
(b) Find a quadratic equation which has roots — and —, giving your answer in the
a
form ax? + bx + ¢ = 0, where a, b and c are integers.
(5)
\_ J
16
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6.(a 5 1
(@) a+f= -3 and af = =3 Both correct statements B1
: : 3 3
&+ B =(a+ By —3aBat B)=... US(? Ofé'l correct 1.dent1ty for ¢’ + f° (may M1
be implied by their work)
3 Correct value (allow exact equivalent —
R 5 5) 170 . :
a + f = (——j + (——j =—— even the correct recurring decimal - Al
3 32 6.296296......)
Special Case — but must be a complete method — generally there are no marks
for finding the roots explicitly
3 3
—5+37 5-37 5 . [-5+37 —5-/37 170
a= , B= S>a+f = + =——
6 6 6 6 27
Could score 3/3 in (a)
B1: Both correct roots M1: Cube and add Al: Correct value
3)
2 2 3 3
() o B o+ p 2170 MI: Uses the identity > + B_atp
7+ » - o :j:T B a af M1 Al
’ Al: Correct sum (or equivalent)
2 2
% x % =aff=- 3 Correct product Bl
T (o -
. 17001 Uses x* —(their sum) x + (their product) M
9 3 (= 0 not needed here)
This equation or any integer multiple
9x* =170 x —3=10 including = 0. Follow through their sum | Alft
and product.
©)
Total 8
(b) Alternative using explicit roots
—5+/37 537
o= . ﬂ =
6 6
@’ 85-14\37 B 85+14437
Y;; 9 T« 9
aZ ﬂZ
2 2 M1: Adds their — and *—
S Y stheir = -and =) MIAL
p a 9
Al: Correct sum
2 2
1
; x z =af= 3 Correct product Bl
» 170 1 Uses x* —(their sum) x + (their product) M
9 3 (= 0 not needed here)
This equation or any integer multiple
9x* =170 x —3=10 including = 0. Follow through their sum | Alft
and product.
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7.

1

2
V3

2

P=

J3
2
1
2

(a) Describe fully the single geometrical transformation U represented by the matrix P.

3
The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the x-axis.

(b) Write down the matrix Q.
1)

Given that V followed by U is the transformation 7, which is represented by the matrix R,

(c) find the matrix R.
(2)

(d) Show that there is a real number k for which the transformation 7" maps the point
(1, k) onto itself. Give the exact value of £ in its simplest form.

(©))

P 4 4 9 6 56 A 0 2 0 3 2
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7. () Rotation, 30 degrees (anticlockwise), about O

Scheme Marks

V4 :
Allow 3 (radians) for 30 degrees. Bl1, B1, Bl

Anticlockwise may be omitted but do not allow -30 degrees or 30 degrees clockwise
B1: Rotation B1: 30 degrees B1: About O

(b) 1 0 .
0 -1 Correct matrix B1

)

1)

(©)

MIl

R - PO= [1 0 j Multiplies P by their Q

This statement is sufficient in correct order

Correct matrix Al

B

1
—1l1 1 A correct statement but allow poor notation
2 = provided there is an indication that the Ml

\/; k k candidate understands that the point (1, k) is

T mapped onto itself. This Method mark

could be implied by a correct equation or

correct follow through equation below.

0| — N|§‘ 2| — t\)|§,

(2)

0| = l\’|L$|

One correct equation Al
(not a matrix equation)

1 k3 B Attempts to solve their equation for k. dM1
2 Dependent on the first M.

k=2-+3 cao Al
\/; k 1 kK \/g Solves both equations explicitly to obtain
Solves both — + —=1and — ———=Kk the same correct value for k or clearly

2 2 2 2
o checks other component verifies that kK =2 — \/g is valid for the
other equation

B1

(5)
Total 11
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8. The hyperbola H has cartesian equation xy = 16
The parabola P has parametric equations x = 87, y = 16¢.
(a) Find, using algebra, the coordinates of the point 4 where H meets P.
3
Another point B (8, 2) lies on the hyperbola H.
(b) Find the equation of the normal to A at the point (8, 2), giving your answer in the form
y =mx + ¢, where m and c are constants.
)
(c) Find the coordinates of the points where this normal at B meets the parabola P.
(6)
& /
24
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8.(a) 8t>x16t =16
or (ﬁ)z =132x Attempts to obtains an equation in one M1
i variable X, y or t
or y? =32x (%)

t=7orx=2ory=8 A correct value for t, X or y Al

Correct coordinates following correct work
(2,8) ) ) Bl

with no other points
(©)
b
X
( + x dy =0 :>j jy _Y Correct derivative in terms of X, y and X, ort | B1
X X
. 4 dy 1
or [ x=4,y=—= = |2=——
( T j dx
d 16 1

at (8, 2) d_i__(8)2:_z Usesx=8, x=8andy=2, ort=2 M1
gradient of normal is 4 Correct normal gradient Al

Correct straight line method using the point
y—2=4(x-8)ory=4x+canduses | (8,2)and anumerical gradient from their Ml

x=8andy= 2tofind % which is not the tangent gradient.
X
y=4x-30 Correct equation Al
©)

(©) 16t =32t> -300ry=2%-30 Uses their straight line from part (b) and the

5 parabola to obtain an equation in one Mi
orisx =4x-30 :
N variable ( X,y ort)

(4t+3)(4t-5)=0=>1t=.. Attempts to solve three term quadratic (see
(y—-20)(y+12)=0=>y=... general guidance) to obtaint=...ory=... or | dMl
2x=252x-9)=0=x=... x = ... Dependent on the previous M

Note if they solve the tangent with the parabola this gives x> —544x +256 = 0 which
has roots x = 543.53... and 0.47...... (Seeing these values would imply a correct
attempt to solve their 3TQ)
t=—2and 2ory=20and -12
’s 0 Correct values for t or y or x Al
orx==and 3
t= _3 = (X, y)zort — S = (X, y): Uses their values of t to find at least one
4 4 point or uses their values of'y to find at least
y=20=x=or y=-12=x= one X Or uses their values of X to find at least | M1
25 9 one y. Not dependent on previous method
K== y=orx=o=Yy= marks.
Al: One correct pair of coordinates
£.20), (3,-12
(3,20), G.-12) A1: Both pairs correct ALAT
(6)
Total 14
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9. (i) Prove by induction that, for n € Z*
« +1)(n+2)(n+3
S+ 1) +2) = DO+ D0 +3)
r=1 4
)
(i) Prove by induction that,
4" + 6n + 8 is divisible by 18
for all positive integers 7.
(6)
\_ J
28
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9.(i n
(1) S +1)(r +2)=6 and n(n+1)(n+2)(n+3) _1x2x3x4 _6
r=1 4 4 Bl
Minimum: Ihs =rhs =6
k
Assume result true forn="k”so > r(r+1)(r+2)= Kk + 1)(k: Dk+3) M
Minimum Assume result true
k+1
S r(r+)(r+2)= Kk +D(k+2)K+3) | 1yk+2)k+3)
r=l1 4 Ml
Adds the (k + 1)th term to the given result
1 Achieves this result with no errors
=—(k+Dk+2)k+3)k+4) Note this may be written down directly Al
4 from the line above.
If the result is true for n =k, then it is true for n = k+1. As the result has been shown
to be true for n =1, then the result is true for all n. Aleso
_ 5)
(i) f(1)=4"+6x1+8=18 f(1) = 18 is the minimum Bl
f(k+1)—f(k)=4"+6(k +1)+8—(4k +6k +8) MI: Attempts f(k + 1) — f(k) Ml
Al: 3(4“+6k+8 3f(k
—3x4* +6=3(4" +6k+8)-18k—18 ( ) or 3f(k) INVN!
Al: —18—18k or —18(k+1)
f(k+1)=3(4" +6k+8)—18(k+1)+f(k) Makes f(k + 1) the subject dM1
If the result is true for n =k, then it is true for n = k+1. As the result has been shown
to be true for n =1, then the result is true for all n. Aleso
(6)
Total 11
(i) f(1)=4"+6x1+8=18 Bl
ALT1
f(k+1)—4f (k) =4"+6(k +1)+8—4(4k +6k +8) M1: Attempts f(k + 1) — 4f(k) | M1
Al: — 18k
=—-18k -18 Al 18 AlAl
f(k+1)=4f(k)—18(k+1) Makes f(k + 1) the subject dM1
If the result is true for n =k, then it is true for n=k+1. As the result has been shown
to be true for n =1, then the result is true for all n. Aleso
(i) f(1)=4"+6x1+8=18 Bl
ALT 2 K+l
fk+1)=4""+6(k+1)+8 M1: Attempts f(k + 1) M1
Al: 4(4" +6k+8 4f (k
=4(4* + 6k +8)-18k -18 ( ) or 4f(k) ALAL
Al: —18—-18k or —18(k +1)
Makes f(k + 1) the subject
f(k+1)=4f(k)-18(k +1
(k+1)=4()-18(k +1) (implicit with first M) dM1
If the result is true for n =k, then it is true for n=k+1. As the result has been shown
to be true for n =1, then the result is true for all n. Aleso
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‘ See general case below for f(k) — mfik)
f(k) — mf(k)
(i) f(1)=4"+6x1+8=18 Bl
f(k+1)-mf(k) =4 +6(k+1)+8-m(4" +6k+8) | MI: Attempts f(k + 1) — mf(k) | M1
Al: (4—m)(4" +6k+8)or(4—m)f(k
= (4—m) (4" + 6k +8)—18k—18 (4-m)(4* +6k +8)or(4-m)fk) |\
Al: —18—18k or —18(k +1)
f(k+1)=4f(k)-18(k+1) Makes f(k + 1) the subject dM1
If the result is true for n =k, then it is true for n =k +1. As the result has been shown
to be true for n =1, then the result is true for all n. Aleso




