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1. Use the standard results for Zr and for Zr3 to show that, for all positive integers n,

i‘r(lf2 -3)= %(n +a)(n+ b)(n+c)

where a, b and c¢ are integers to be found.

C))

LeaveN
blank

P 4 6 6 8 3 A 0 2 3 2

V3HVY SIHL NI 3LI4M 1ON Od V3V SIHL NI 3LI4M 1ON Od

V3V SIHL NI 3LI4M 1ON Od



Past Paper (Mark Scheme)

This resource was created and owned by Pearson Edexcel WFMO01

Question Scheme Notes Marks
Number
n n n
1. Zr(rz—S):Zr3—32r
r=1 r=1 r=1
Attempts to expand r(r?—3) and attempts to
_ lnz(n +1)2 - 3[l n(n +1)] substitute at Ieas_t one correct stendard forrnula M1
into their resulting expression.
Correct expression (or equivalent) | Al
1 dependent on the previous M mark
==n(n +1)[n(n +1)- 6] Attempt to factorise at least n(n+1)having | dM1
4 attempted to substitute both the standard formulae
= %n(n +1)[n2 +n- 6] {this step does not have to be written]
= %n(n +1)(n+3)(n-2) Correct completion with no errors | Al cso
(4)
4
Question 1 Notes
1. Note | Applyingeg. n=1, n=2, n=3 to the printed equation without applying the standard formulae
to give a=1, b=3, c=-2 or another combination of these numbers is MOAOMOADO.
Alt | Alternative Method: Obtains Z r(r’-3) = 2 n(n +D[n(n+1)-6] = n n(n +a)(n+b)(n+c)
r=1
Soa=1 n=1=-2= %(1)(2)(1+ b)(1+c) and n=2 = 0= %(2)(3)(2+ b)(2+c¢)
leading to either b=-2,¢c=3 or bh=3,c=-2
dM1 | dependent on the previous M mark.
Substitutes in values of n and solves to find b=... and c=...
Al Finds a=1,b=3,c=-2or another combination of these numbers
Note Usmg only a method of “proof by induction” scores 0 marks unless there is use of the standard
777777777777 | formulae when the first M1 may be scored. ) )
Note | Allow final dM1AL for Snf+in*-2n2_2n o 1n(n‘°’+2n2 -5n-6)
4 2 4 2 4
E(n4 +2n3-5n?-6n) — %n(n+1)(n +3)(n—2), from no incorrect working.
Note | Give final AO for eg. %n(n +1)|:n2 +n- 6] - = %n(n +1)(x+3)(x—2) unless recovered.
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2. A parabola P has cartesian equation y? = 28x. The point S is the focus of the parabola P

(a) Write down the coordinates of the point S.
(1)

Points 4 and B lie on the parabola P. The line AB is parallel to the directrix of P and cuts
the x-axis at the midpoint of OS, where O is the origin.

(b) Find the exact area of triangle ABS.
“4)

~
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Question Scheme Notes Marks
Number
2. P:y?=28x or P(7t?14t)
Accept (7,0) or x=7,y=0 or
2 _ —
(@) (y"=dax=a=7) = 5(1,0) 7 marked on the x-axis in a sketch Bl
1)
. 7 Divides their x coordinate from (a) by 2
(b) {A and B have x coordinate} — and
2
substitutes this into the parabola
7 equation and takes the sqaure root to
So y2:28[5] = y’=98=y=.. find y=...
or or applies | pp
2 2 2 2 ( A \2 A 2
y =) - 357 (35) {=J(1o.5) —(35) } _ ey [_] . [_j
k 2)) "2
or or solves
7 =35=1t=405=y=2(7)405 . :
= =y=20) =3.5and finds y = 2(7)"their t"
At least one correct exact value of y.
y= (J—r)7‘/§ Can be un-simplified or simplified. Al
A, B have coordinates [% 7&] and [% - 7\/5]
Area triangle ABS =
1 7
* 5(2(7ﬁ))[§] dependent on the previous M mark
A full method for finding
1l 7 35 35 7 M1
Y 0 7\/5 7\/5 9 he area of triangle ABS.
= 4—29\/5 Correct exact answer. | Al
(4)
5
Question 2 Notes
2.(@) | Note | Youcangive Bl for part (a) for correct relevant work seen in either part (a) or part (b)
(b) 1M1 | Allow a slip when candidates find the x coordinate of their midpoint as long as
0 < their midpoint < their a
1Al AIIow any exact value of elther 7 -7 98 - 98 14 05 awrt 9 9 or awrt — 9 9
2" dM1 | Either %(thheir"?x/a ")(their xmidpoim) or %(ZX their ‘7v2 ")(their w Xmidpomt)
. 7). thelr e
Note | Condone area triangle ABS = (7«/5) —1, e (thelr 7\/_ )
2" A1 | Allow exact answers such as 49\/7 jg 24, 5[ 480 ,/480 3. 5( 49\/7
or —\/ but do not allow 2(3 5)(2\/_) seen by itself
" Note d.’v’é’%iﬁé’f}ib"fb}"f]h'd.'ﬁb"éi'edé'z'é'z’z'é""&&?iﬁé’df reference to a correct exact value.
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3
fr)y=x>+—-1, x<0
X
The only real root, a, of the equation f(x) = 0 lies in the interval [-2, —1].
(a) Taking —1.5 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 2 decimal places.
)
(b) Show that your answer to part (a) gives a correct to 2 decimal places.
(2)
\_ J
6
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, 3
3. f(x)=x"+—-1, x<0
X
- 2 3 72
At one of either x® — + Ax or — —» + Bx
(a) f/(x) = 2x—3x72 X M1
where A and B are non-zero constants.
Correct differentiation | Al
Either f(-1.5)=-0.75 or f'(-1.5) = —1—; or
f(-1.5=-0.75,f'(-15) = 13 awrt —4.33 or a correct numerical expression | B1
3 for either f(~1.5) or f'(~L5)
Can be implied by later working
f(=1.5) —0.75 dependent on the previous M mark
{oc =-15-—— } sq=-15-———— Valid attempt at Newton-Raphson using | dM1
f(=1.5) —4.333333... their values of f(~1.5) and f'(-1.5)
87 dependent on all 4 previous marks A1 cso
a=-1.67307692...or - — ¢ => a=-1.67 —1.67 on their first iteration
52 . . cao
(Ignore any subsequent iterations)
Correct differentiation followed by a correct answer scores full marks in (a)
Correct answer with no working scores no marks in (a)
(©)
(b) B _ Chooses a suitable interval for x, which is
Way 1 f(-1.675) = 0.01458022... within £0.005 of their answer to (a) and at | pm1
f(-1.665) = -0.0295768... least one attempt to evaluate f(x).
Sign change (positive, negative) (and f(x) is Both values correct awrt (or truncated) | »; .o
continuous) therefore (a root) a=—1.67 (2 dp) 1 sf, sign change and conclusion.
)
(b) Alt 1: Applying Newton-Raphson again Eg. Using a = -1.67,-1.673 or —g—;
Way 2 _
Y o o =-167- 20030780, {=-1.671700115...}
~4.415692926... y RN
Evidence of applying Newton-
0.005743106396... .
* @=-1673-—— e {= ~1.671700019..} | Raphson for a second time on | M1
o their answer to part (a)
o . _ 87  0.006082942257... = ~1.67170036..)
52 —4.417893838...
So a=-1.67 (2dp) a=-167 | A1
)
| 7
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Question 3 Notes
3.(a) Note | Incorrect differentiation followed by their estimate of « with no evidence of applying the
NR formula is final dAMOAO.
_____ B1 | B1 can be given for a correct numerical expression for either f(~1.5) or f'(—1.5)
Eg. either (-1.5)% + ~1 or 2(-1.5)- 3 > are fine for B1.
(-1.5) (-1.5
" Final | This mark can be implied by applying at least one correct value of either f(-1.5) or f'(~1.5)
M1 in -1.5— fEL9) . Sojust -1.5- f=15) with an incorrect answer and no other evidence
f'(-1.5) f'(-1.5)
____________ scores final dMOADO.
L . f(-15) . . .
Note | Give final dMO for applying 1.5 - F(CL5) without first quoting the correct N-R formula.
3.(b) Al | Way 1: correct solution only
Candidate needs to state both of their values for f(x) to awrt (or truncated) 1 sf along with
a reason and conclusion. Reference to change of sign or eg. f(-1.675)xf(-1.665) <0
or adiagram or <0 and >0 or one positive, one negative are sufficient reasons. There must
be a (minimal, not incorrect) conclusion, eg. « = —1.67, root (or ¢ or part (a)) is correct, QED
and a square are all acceptable. Ignore the presence or absence of any reference to continuity.
A minimal acceptable reason and conclusion is “change of sign, hence root”.
,,,,,,,,,,,, No explicit reference to 2 decimal places isrequired. @ ¢ ereree————
Note | Stating “root is in between -1.675 and —1.665" without some reference to « =-1.67 is not
sufficient for Al
" Note Accept 0.015 as a correct evaluation of f(—1.675)
Al Way 2: correct solution only
Their conclusion in Way 2 needs to convey that they understand that = —1.67 to 2 decimal
JPlaces. Eg. "therefore my answer to part (a) [which must be —1.67]is correct” is fine for AL
f(-1.67)
Note - - FIL6T) —1.67(2dp) issufficient for M1AL in part (b).
Note | The root of f(x)=0 is —1.67169988..., so candidates can also choose X, which is less than
—1.67169988... and choose x, which is greater than —1.67169988... with both x, and x, lying
in the interval [—1.675, —1.665] and evaluate f(x,) and f(x,).
3. (b) Note Helpful Table
X f(x)
-1675 0.014580224
-1.674 0.010161305
-1.673 0.005743106
-1672 0.001325627
-1.671 —0.003091136
-1.670 —0.007507186
-1.669 —0.011922523
-1.668 —-0.016337151
-1.667 —-0.020751072
—-1.666 -0.025164288
-1.665 —0.029576802
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4. Given that

k 3
A= , Where £ is a constant
-1 k+2

(a) show that det(A) > 0O for all real values of £,
3)

(b) find A" in terms of k.
(2)
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[k 3 ) . )
4. = , Where k is a constant and let g(k) = k“ +2k +3
L—l K+2 J
() {det(A) =} k(k+2)+3 or k? +2k+3 Correct det(A), un-simplified or simplified | B1
Way 1 B 2 Attempts to complete the square
=(k+1)"-1+3 [usual rules apply] M1
=(k+1)*+2>0 (k+1)%+2 and >0 | Al cso
(©)
(a) {det(A) = } k(k+2)+3or k?+2k+3 Correct det(A), un-simplified or simplified | B1
Way 2 {bz —4ac =} 22 -4(1)(3) Applies “b? — 4ac” to their det(A) | M1
All of
e b?’-4ac=-8<0
o some reference to k? + 2k +3 being above the x-axis )
o sodet(A)>0 Complete solution | Al cso
@)
(@) {g(k) =det(A) = } k(k+2)+3o0r k?+2k+3 Correct det(A), un-simplified or simplified | B1
Way3 | g'(k)=2k+2=0=>k=-1 Finds the value of k for which g'(k) =0
0. =(-1)2+2(-1)+3 and substitutes this value of k into g(k) | Mt
Upin = 2, SO det(A) >0 g, = 2 and statesdet(A) >0 | A1 cso
(©)
1 (k+2 -3)
4 1 (k+2 -3 — M1
(b) Al = — _ their det(A)| 1 k
ke+2k+3\ 1 k
Correct answer in terms of k | Al
3]
5
Question 4 Notes
4. (a) B1 Also allow k(k+2)—-3
Note Way 2: Provmg b? —4ac = —8 < 0 by itself could mean that det(A) >0 or det(A)<0.
Note | To gain the final A1 mark for Way 2, candidates need to show b?—4ac = —8 < 0 and make
some reference to k? + 2k + 3 being above the x-axis (eg. states that coefficient of k? is
positive or evaluates det(A) for any value of k to give a positive result or sketches a
quadratic curve that is above the x-axis) before then stating that det(A) > 0.
Note | Attempting to solve det(A) =0 by applying the quadratic formula or finding —1+ \/Ei
is enough to score the M1 mark for Way 2. To gain Al these candidates need to make
some reference to k? + 2k + 3 being above the x-axis (eg. states that coefficient of k? is
positive or evaluates det(A) for any value of k to give a positive result or sketches a
quadratlc curve that is above the x-axis) before then stating that det(A) > 0.
( \ k+2 -3
(b) Al Allow either % k+2 -3 or | Ki+2k+3 K*+2k+3 | of equivalent.
(k+1)°+2\ 1 k 1 k
k?+2k+3  k?+2k+3
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S- 3+ 4i
2z 4+ z* = ;
7+1
Find z, giving your answer in the form a + bi, where a and b are real constants. You must
show all your working.
)
\_ J
10
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5. 21+7" = 3+ 4_'
T+i
Left hand side = 2(a+ib) + (a—ib)
Way 1 {22+ z’ =} 2(a+ib) + (a—ib) Can be implied by eg. 3a + ib | B1
Note: This can be seen anywhere in their solution
_(3+4i)(7-1) Multiplies numerator and denominator of the M1
""""" T +i0) (7-1) right hand sideby 7 —i or =7 +i
- .2 _ - -
95 .+ 5i Applies i = -1 to and collects |Ik.e terms to give
---------- = . . 25 + 25i . Al
50 right hand side = or equivalent
1 1 dependent on the previous B and M marks
So, 3a+ib==+=i Equates either real parts or imaginary parts to give | ddM1
2 2 at least one of a=... or b=...
1 1
ja:g’bZE or z=-+71 Either a= = and b=+ or z=~+%i | A1
6 2 6 2
ft hand sid (a+ib) + (a—ib) ©)
Left hand side = 2(a+1ib) + (a—i
2z+7" =1 2(a+ib) + (a—ib )

Way2 { " } (a+ib) +( ) Can be implied by eg. 3a + ib Bl
Ba+ib)(7+1i)=...... Multiplies their (3a + ib) by (7 +1) | M1
2la+3ai+7bi-b=..... Applies i* = -1 to give Al

left hand side = 21a + 3ai+ 7bi— b

So, (21a—b) + (3a+7b) =3+ 4i dependent on the previous B and M marks

Equates both real parts and imaginary parts to | ddM1
gives 2la—b =3, 3a+7b=4 give at least one of a=... or b=...
ja—l,b:l or z:£+l| Eithera:l and b=1 or Z:E+1i Al
6 2 6 2 6 2 6 2
(©)
5
Question 5 Notes
5. Note | Some candidates may let z=x+1iy and z" = x—iy.
So apply the mark scheme with x=a and y=h.
Note | For the final A1 mark, you can accept exact equivalents for a, b.
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6.

The rectangular hyperbola H has equation xy = 25

(a) Verify that, for # = 0, the point P(St, ;) is a general point on A.

The point 4 on H has parameter ¢ = %

(b) Show that the normal to H at the point 4 has equation
8y—2x-75=0

This normal at 4 meets H again at the point B.

(c) Find the coordinates of B.

1)

S))

C))

Leave )
blank
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Number

6. H :xy=25, P(St, %] is a general pointon H
(a) EitherSt[EJ:ZS or y=§:§=§ or X=§=§=5t or states c=5 B1
t X 5t t y 2
()
dy -2
(b) y:§:25x‘1:>d—y:—25x‘2:—§ &_ikx
X dx x? . .
where k is a numerical value
3 dy 3 Correct use of product rule. The sum of
Xy =25= Xd_x +y=0 two terms, one of which is correct. M1
G _wd_ sy ¥
d dtdx  2\5 b their d—f
1 5 dy Correct numerical gradient at A,
{At At=—X=—,y= 10} =>-—==-4 which is found using calculus. | Al
2 2 dx Can be implied by later working
. -1 . .
1 Applies m = — , to find a numerical m,
So, my =— mT ) M1
4 where m. is found from using calculus.
Can be implied by later working
. y-10-= %[x B g} Correct Iihe method for a_normal
where a numerical m, (7& mT) is found M1
. 10 1(5 +c:>c—E:> _EX+E from using calculus.
T4l 2 T8 y= 4 8 Can be implied by later working
leadingto 8y—2x-75=0 (*) Correct solution only | Al
(©)
(©
y:§ = 8[§j —-2x-75=0 or x:é = 8y - 2(§j -75=0
X X y y
5 5
or x=5t,y=" :>8(5t)—2[¥]—75=0 M1
. 5. . .
Substitutes y = 25 or x= 25 or x=5t and y =¥ into the printed equation
X y
or their normal equation to obtain an equation in either x only, y only or t only
2x%> +75x—-200=0 or 8y?-75y—50=0 or 2t*+15t-8=0 or 10t +75t—-40=0
(2x=5)(x+40)=0=x=.. or (y-10)8y+5)=0=y=..0or (2t -1(t+8)=0=>t=..
dependent on the previous M mark dM1
Correct attempt of solving a 3TQ to find either X =..., y=... or t=...
Finds at least one of either x=—-40 or y= —g Al
8l _40 5 Both correct coordinates (If coordinates are not Al
ST g stated they can be paired togetheras x =..., y =...)
(4)
10
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Question 6 Notes

6. (@)

(b)

(©)

A conclusion is not required on this occasion in part (a).

Condone referenceto c=5 (as xy = ¢? and [ct, %] are referred in the Formula book.)

BB B N R B R B R R A R R

dx dt dx ¢t

G _oa_ S
5

t2

When t = % is substituted giving y—10= %(x - g]

| the response then automatically gets Al(implied) M1(implied) M1

=-—=m=t'= y—10:t2[x—g] scores only the first M1.

You can imply the final three marks (AIM1A1A1) for either

8[§J -2Xx-75=0 —>[—40,—§]
X 8

o 8y-— 2[§] -75=0 —>[—40, —5]
y 8

. 8(5t)- 2@ ~75=0 —>[—40, —3

with no intermediate working.

You can also imply the middle dM1A1 marks for either

J 8(5] -2x-75=0 > x=-40
X

. 8y—2[2—y5]—75:0—>y:—§

. 8(5t)—2(%]—75:0 —>x=-40 or y:—g

with no intermediate Working.

O K

Writing x = —40, yz—g followed by 8[40,3 or B[—g,—40] is final AQ.

Ignore stating B[g,loJ in addition to B(—40,—§]




Summer 2016 www.mystudybro.com Mathematics F1

e Past Paper This resource was created and owned by Pearson Edexcel WFMO01
( Leave\
blank
7.
S5 12
pP= 13 13
25
13 13
(a) Describe fully the single geometrical transformation U represented by the matrix P.
&)
The transformation V, represented by the 2x2 matrix Q, is a reflection in the line with
equation y = x
(b) Write down the matrix Q.
(1)
Given that the transformation V" followed by the transformation U is the transformation 7,
which is represented by the matrix R,
(c) find the matrix R.
2
(d) Show that there is a value of k for which the transformation 7" maps each point on the
straight line y = kx onto itself, and state the value of £.
(C))
g J
16
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Question Scheme Notes Marks
Number
7. (@) Rotation Rotation | B1
. 1 ‘-1 -1
_ _ Either arctan(%), tan (%) sin (%) cos (1—53)
67 degrees (anticlockwise) awrt 67 degrees, awrt 1.2, truncated 1.1 (anticlockwise), | B1 ©--
awrt 293 degrees clockwise or awrt 5.1 clockwise
The mark is dependent on at least one of the
about (0, 0) previous B marks being awarded. | dB1
About (0, 0) or about O or about the origin
Note: Give 2™ B0 for 67 degrees clockwise o.e. (3)
} (0 1)
b = Correct matrix | B1
® | {Q L Lo J
Q)
(s —EVO 1) (12 5) Multiplies P by their Q in the correct M1
©) {R =PQ :} LB 13J o] 181 order and finds at least one element
2 5 Ll 0 J 5 L .
3 13 13 13 Correct matrix | Al
)
(%) (x)
(2 s\ x) (x) Forming the equation "their matrix R" =
(d) 13 13 _ M1
Way 1 L 5 QJ Y B ) kx kx
13 13
X X Allow x being replaced by any non-zero number eg. 1.
Can be implied by at least one correct ft equations below.
Uses their matrix equation to form an
—gx + Skx =Xxor ix + 12k =kx =>k=.. equation in k and progresses to give | M1
13 13 13 13 k = numerical value
Sok=5 dependent on only the previous M rlr(1arl5< Al cao
Dependent on all previous marks being scored in this part. Either
e Solves both —Ex + Skx =x and ix + 12kx =kx togive k=5
13 13 13 13
e Finds k =5 and checks that it is true for the other component
Al cso
[_Q i\\ ( X \\ ( X \
e Confirms that L 153 EJ =
13 13/| 5x 5x
(4)
. 12 .5 5 Correct follow through equation in
(d) Either COSZH——E,SIHZH—E or tan29_—E 26 based on their matrix R M1
Way 2 Full method of finding 28, then @ and applying tané | M1
(1 [ 12]\ (1 [ 12]\ :
k=!tan| = -= tan| —arccos| —— || or tan(awrt 78.7°| or
{ } anLZarccos 13 J kZ 13 J ( ) AL
tan(awrt 1.37). Can be implied.
Sok=5 k =5 by a correct solution only | Al
(4)
10
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Question 7 Notes

Condone “Turn” for the 1% B1 mark.
Penalise the first B1 mark _fro_rt _c_gg_didates gJ\ngg a combination of transfo_rrpations.

WK

O

)

.

(1) (1)
Allow 1% M1 for eg. "their matrix R"{ J :[ J or "their matrix R"L J
k k k2

or "their matrix R"L

AN

N R e K K K

7.(a) Note
_Note

(c) Note

Note

( cos2 in2
y:(tane)x:LCOS o sin26

sin260 —cosZHJ -

13
12
13
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8.

fz)= z' +62° +76z> +az +b
where a and b are real constants.
Given that —3 + 8i is a complex root of the equation f(z) = 0

(a) write down another complex root of this equation.

(b) Hence, or otherwise, find the other roots of the equation f(z) = 0

(¢) Show on a single Argand diagram all four roots of the equation f(z) = 0

0y

()

2

— R S0 A
P 4 6 6 8 3. A0 2 0 3 2
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Question Scheme Notes Marks
Number

8. f(z)=2*+62°+762° +az+b, a, barereal constants. z, =—3+8i isgiven.
(a) -3-8i -3-8i | B1
_ _ @)
Attempt to expand (z - (—3+8i))(z — (—3-8i))
or any valid method to establish a quadratic factor
eg. 7=—-3+8i = 7+3=+8i=7°+62+9=-64 | M1
(b) 2*+62+73 or sum of roots —6, product of roots 73
to give 2% + (sum)z + product
2’ +6z+73 | Al
Attempts to find the other quadratic factor.
, , eg. using long division to get as far as z°+... | M1
f(z) = (2" +62+73)(2"+3) oreg. f(z) = (2> +6z2+73)(z%+...)
2+3 | Al
dependent on only the previous M mark dM1
{ZZ +3=0=72 :} ++/3i Correct method of solving the 2" quadratic factor
J3i and —/3i | Al
(6)
© Criteria
Im 4 e —348i plotted correctly in
guadrants 2 and 3 with some
8 evidence of symmetry
e Their other two complex roots
(which are found from solving their
2" quadratic in (b)) are plotted
correctly with some evidence of
A3 symmetry about the x-axis
> Satisfies at least one of the two criteria | B1 ft
-3 Re
"—\/§
Satisfies both criteria with some
indication of scale or coordinates stated. B1 ft
All points (arrows) must be in the correct
-8 positions relative to each other.
)
9
Question 8 Notes
8. (b) Note Give 39 M1 for z2+k =0, k>0 = at least one of either z = \/Ei or z= —\/Ei
Note | Give3“MOfor z2+k=0, k>0 = z=+ki
Note | Give3“MOfor 22+k=0, k>0 = z=+k or z=+k
Note | Candidates do not need to find a=18, b =219
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9. The quadratic equation
2x2+4x-3=0
has roots a and £.
Without solving the quadratic equation,
(a) find the exact value of
(i) & +p°
(ii) & +p°
)
(b) Find a quadratic equation which has roots (a* + f) and (8* + ), giving your
answer in the form ax? + bx + ¢ = 0, where a, b and ¢ are integers.
Q)
\_ J
24

P 4 6 6 8 3 A0 2 4 3 2
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9. 2x? +4x—-3=0 hasroots «, S
4 3 .
(@ a+ﬂ=_g or -2, aﬂ:_g Both a+ﬂ=—§ and aﬂ=—§. This may be | 5,
seen or implied anywhere in this question.
- - 2 2
(i) o+ (a+ﬂ) —2af=..... Use ofacorrec.:t |d?nt|ty for a +B8° | M1
(May be implied by their work)
=(- 2)2 - 2(—§) = 7 from correct working | Al cso
(i) S+ = (a+ﬁ) 3aﬂ(a+ﬂ) - Use of an appropriate and correct
identity for o* + ° | M1
= (“+ﬂ)(“ +f aﬂ) = (May be implied by their work)
=( 2)'~3(~2)(-2)=-17 -
—17 from correct working | Al cso
or =(-2)(7--3)=-17
©)
(b) sum=a?+ 8+ +a Uses at least one of their o2 + % or o+ inan
= g2 +ﬂ2 +a+p attempt to find a numerical value for the sum of | M1
—74(-2)=5 (@%+p) and (B°+ )
Product = (a” + A)(f* + ) Expands (o + B)(8* + «) and uses at least one of
=(ap)’ +a’+ fP+ap their o8 or o+ ° in an attempt to find a numerical | M1
= (—%)2 -17-3= -8 value for the product of (a® + f) and (8% + @)
X2 5x— =0 Applies x> — (sum)x + product (Can be imp!ied) M1
(“ =0” not required)
Any integer multiple of 4x? —20x-65=0,
4x%—20x—65=0 Y Imes Ple gt = o | AL
including the “=0
4)
Alternative: Finding o® + S and %+ a explicitly
(b) Eg. Leta:_4zm,ﬂ:_4zm and so a2+ﬂ:¢, ﬂ2+a:@
(X_(S - 3@“ (X_[S + 3@“ Uses (x—(a2 +,B))(x—(ﬂ2 +a)) M1
L L 2 JJL L 2 JJ with exact numerical values. (May expand first)
Attempts to expand
, (543i0) (5-3/10) (5-3i0)(5+3/10) | Using exactnumerica
=X _L > JX_L > JXJ“L > JL > J values for ¢+ and | M1
,6’2 +a
2 £ 65 _ Collect terms to give a 3TQ.
= X" =5x-37=0 (“ = 0" not required) M1
Any integer multiple of 4x%—20x—-65=0,
4x2 ~20x—65=0 Y ImeS ple gt = e o | AL
including the “=0
@)
9
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Question 9 Notes

9. (a) AL | a+fB=2, aﬂz—g :>a2+ﬂ2=4—2(——) 7 is M1AO0 cso

---------- 3 —4 +\/_O -4 +\/—

(@) Note | Finding a+f=-2, aff = - by writing down or applying but then

writing o + 42 =(a+ﬂ)2—2a[)’=4+3=7 and o+ ° :(a+,8) —3a/3(a+ﬂ)=—8—9=—17
scores BOM1AOM1AOQ in part (a).

____________ -4 +\/_O -4 +\/E

4 ’

K K K OO

explicitly in part (a) will score BOMOAOMOAOQ

4+\/E\2 (—4+\/4—0\2_7
i )T\ )T

Note Applying

3 3
(444401 (—4++40)
or for =_17
e )T )
(b) Note | Candidates are allowed to apply -4 +\/_O —4 +\/_ explicitly in part (b).

____________ AN AR K OO K O

Note | A correct method leading toa (;E'i}]dldate stating a = 4 b = -20,c =-65 without writing a
final answer of 4x* —20x —65=0 is final M1A0
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10. (i) A sequence of positive numbers is defined by

u1=5

u, =3u+2, n>1

Prove by induction that, for n € Z*,

u=2x(3)"-1

(i) Prove by induction that, for n € Z*,

VA, G2
3 3

r=1

(©))

()

LeaveN
blank
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10. u =5,u,,=3u+2, n>1. Requiredto prove theresult, u =2x(3)" -1, nel”
(i) n=1. u=23)-1=5 u=23)-1=50ru=6-1=5|B1
(Assume the result is true for n=k)
U,y = 3(2(3) - ) Substitutesu, = 2(3)¢ -1 into u,, =3u +2 | M1
dependent on the previous M mark
. k1 | dM1
— 231 -1 Expresses u, ,, in term of 3
U, = 2(3)*" — 1 by correct solution only | Al
If the result is true for n=Kk, then itistrue for n=k +1. As the result has been shown to be
- - Al cso
true for n=1, then the result is true for all n
| 5
3+2
Required to prove the result Z _( ;n n) ,hel”
r= l
4 4
4 5 4 Shows or states both LHS = 3 and RHS = 3
(i) n:l:LHS:g,RHS:S—E:E A B1
or states LHS = RHS = 3
(Assume the result is true for n=Kk )
Gar . (3+2K) Ak +1) .
23—, T X ol Adds the (k +1)" term to the sum of k terms | M1
r=1
dependent on the previous M mark
Makes 3“* or (3)3* | dM1
3(3+2k) 4(k+1) . . ( )
=3-——T t—a a common denominator for their fractions.
3 3 Correct expression with common AL
denominator 3 or (3)3* for their fractions.
3(3+2k)-4(k +1) 5+ 2k
= 3 - 3k+1 = 3 - 3k+l
=3- w 3- G+2(k+1)) by correct solution only | Al
3 +1 3k+1
If the result is true for n=k, thenitistrue for n=k +1. As the result has been shown to be
- - Al cso
true for n=1, then the result is true for all n
6
11
Question 10 Notes
(i) & (ii) Note | Final Al for parts (i) and (ii) is dependent on all previous marks being scored in that part.
It is gained by candidates conveying the ideas of all four underlined points
............ Sither at the end of their solution or as a narrative N telr SoIution, e
(i) Note u, = 5 by itself is not sufficient for the 1% B1 mark in part (i).
Note | u, =3+ 2 withoutstating u, =2(3) -1=50r u =6-1=5is BO
(i) Note LHS = RHS by itself is not sufficient for the 1% B1 mark in part (ii).




