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General Marking Guidance

e All candidates must receive the same treatment. Examiners must mark the last
candidate in exactly the same way as they mark the first.

e Mark schemes should be applied positively. Candidates must be rewarded for what
they have shown they can do rather than penalised for omissions.

e Examiners should mark according to the mark scheme - not according to their
perception of where the grade boundaries may lie.

e All the marks on the mark scheme are designed to be awarded. Examiners should
always award full marks if deserved, i.e. if the answer matches the mark
scheme. Examiners should also be prepared to award zero marks if the candidate’s
response is not worthy of credit according to the mark scheme.

e Where some judgement is required, mark schemes will provide the principles by
which marks will be awarded and exemplification/indicative content will not be
exhaustive.

e When examiners are in doubt regarding the application of the mark scheme to a
candidate’s response, a senior examiner must be consulted before a mark is given.

e Crossed out work should be marked unless the candidate has replaced it with an
alternative response.

e Types of mark
o M marks: method marks
o A marks: accuracy marks
o B marks: unconditional accuracy marks (independent of M marks)

e Abbreviations
O Cao - correct answer only
ft - follow through
isw - ignore subsequent working
SC - special case
oe - or equivalent (and appropriate)
dep - dependent
indep - independent
awrt - answer which rounds to
eeoo - each error or omission

O O 0O 0O O O 0 O

e No working
If no working is shown then correct answers normally score full marks
If no working is shown then incorrect (even though nearly correct) answers score no
marks.
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e With working
If the final answer is wrong, always check the working in the body of the script (and on any
diagrams), and award any marks appropriate from the mark scheme.
If it is clear from the working that the “correct” answer has been obtained from incorrect
working, award 0 marks.
If a candidate misreads a number from the question. Eg. Uses 252 instead of 255; method
marks may be awarded provided the question has not been simplified. Examiners should
send any instance of a suspected misread to review.
If there is a choice of methods shown, then award the lowest mark, unless the answer on
the answer line makes clear the method that has been used.
If there is no answer achieved then check the working for any marks appropriate from the
mark scheme.

e Ignoring subsequent work
It is appropriate to ignore subsequent work when the additional work does not change
the answer in a way that is inappropriate for the question: eg. Incorrect cancelling of a
fraction that would otherwise be correct.
It is not appropriate to ignore subsequent work when the additional work essentially
makes the answer incorrect eg algebra.
Transcription errors occur when candidates present a correct answer in working, and
write it incorrectly on the answer line; mark the correct answer.

e Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part of the question
CANNOT be awarded to another.
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General Principles for Further Pure Mathematics Marking
(but note that specific mark schemes may sometimes override these general principles)

Method mark for solving a 3 term quadratic equation:

1. Factorisation:

(x +bx+c) (x+p)(x+0q), where |pg|=|c| leadingto x=...

(ax® +bx+c)=(mx+ p)(nx+q) where|pg|=|c| and |mn|=|a| leadingto x=..
2. Formula:
Attempt to use the correct formula (shown explicitly or implied by working) with values for a, b and «
leading to x=....

3. Completing the square:
x> +bx+c=0: (xi%)ziqic=0, q#0 leading to X =....

Method marks for differentiation and integration:

1. Differentiation
Power of at least one term decreased by 1. (x” - x’”)

2. Integration:
Power of at least one term increased by 1. (x“ - x””)

Use of a formula:
Generally, the method mark is gained by either

quoting a correct formula and attempting to use it, even if there are mistakes in
the substitution of values

or, where the formula is not quoted, the method mark can be gained by implication
from the substitution of correct values and then proceeding to a solution.

Answers without working:
The rubric states "Without sufficient working, correct answers may be awarded no marks".

General policy is that if it could be done "in your head" detailed working would not be required.
(Mark schemes may override this eg in a case of "prove or show...."
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Exact answers:
When a question demands an exact answer, all the working must also be exact. Once a candidate
loses exactness by resorting to decimals the exactness cannot be regained.

Rounding answers (where accuracy is specified in the question)

Penalise only once per question for failing to round as instructed - ie giving more digits in the
answers. Answers with fewer digits are automatically incorrect, but the isw rule may allow the
mark to be awarded before the final answer is given.
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Question Scheme Mark
A=12,72 2092
1(a) T Ty MI1A1
[2]
(b) 2
P=7+7+7><1.2=22§ (cm) MIA1
[2]
Total | 4 marks
Part Mark Notes
(a) For using the correct formula for the area of a sector with correct substitution of the
given values.
A=—=xT7=..
2
Al 2 2
For A= 29— o.e. (cm
2] 5 oo om)
(b) For a complete method to find the perimeter of the sector with correct substitution of
Ml the given values
P=7+7+7x12=..
Al 2
P= 22— o.e. (cm
2] 5 oc (o)
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Question Scheme Mark
2 sin(20-20)° =3 cos (20 -20)° = tan (260-20)° =3 Ml
(20-20)" =60°, 240°, 420°,... MI1A1
9:'6O'+2O:400’ g 240420 _ o VAT
’ 5]
Total | 5 marks

Mark Notes
sin A

For using the identity

A =tan A to reach tan(26?— 2())0 =k where k is a numerical value
cos
M1

sin(20-20)° =3 cos (20 -20)" = tan (260 -20)° =3

For finding at least one correct angle for (26 —20)’
M1 | (20-20)" =60°, 240°, 420°,...

Allow even for eg., —120°
This mark can be implied by correct final answers.
For both of the angles 60° and 240°

Al Ignore any extra values, even if within range. 0 < (26? — 20) < 360

This mark can be implied by correct final answers.

For correct processing of their values for (26 -20)"

M1 ' ' ' '
p=00%20 o 9280720
2 2

For both correct values of 8= 40 and 130

Ignore other angles out of range, penalise extra angles within the range by the loss of this A
mark

Al
[5]
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Question Scheme Mark
3 9-x*=0=x=143 Bl
e 1
A=[ 9-x dx={9x——} MI1Al
3 3 L
3 3T
A:(9x3—3—j— 9><—3—u =36 MI1AIl
3 3 [5]
Total | S marks
Mark ] Notes
You may see the working without A= ..... Please accept for full marks.
Find the intersections of C with the X-axis.
9-Xx"=0=>x=13
Attempt to integrate the given expression only i.e., 9— X’
A squared expression integrated is MO.
See General Guidance for the definition of an attempt.
M1 .
. 1’
(A) ='[ 9—x* dx =[9x——}
3t 3 -
Ignore limits for this mark, even if they are completely missing.
3
Al For the correct integral (A) = {9X - X?} [ignore limits for this mark].
For substituting their limits into their integrated expression provided it is changed from
9—x* and is not a differentiated expression.
113 3! 3
(A)= 9x13- 2 | 9><'[—3]'—u =...
3 3
M1
This mark can be implied by the correct final answer following correct integration. Allow
also double 18 for this mark.
If the final answer is incorrect and their integrated expression is incorrect, do not award this
mark unless substitution is explicitly seen.
Al For the correct answer only (A)=36 (sz)
[5]
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FC =+10>+10>+10" =...

M1 | OR
AC =+/10% +10% =~/200
FC =+/10" +200 =+/300

Question Scheme Mark
4@ | FC =10% +10% +102 = /300 MIAl
[2]
(b) N
cosFcA=Y2% . Fca—3s3 MIAL
V300 [2]
(c) N
CX :%:«@, FX =~/50+100 =+/150 MIMI1Al
1 1 1 I_V 1 MlAl
cos LFXC = 1205023000 oy 10506430 = awrt 125° p
2x/'150"'x+/'50" [5]
Total | 9 marks
Part | Mark Notes
(a) For using Pythagoras theorem or any appropriate trigonometry to find FC.

Al For the correct exact length of FC = /300 (= 10\/§ )

(b) For using any appropriate trigonometry to find the required angle. They must find a value for
the award of this mark.
cos /FCA=Y20 . Fca- (35.2643°), sinZFCA= 19 . Fca- (35.2643°),
Mi \/300 \/300
10
tan/FCA=—— = LZFCA =(35.2643°
7200 ( )
Allow awrt 14.1 for /200 and awrt 17.3 for /300
Al Z/FCA=35.2643...° = 35.3° (awrt)

Accept answers which round to 35.3°, but they must round to this value.
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(©) Let X be the midpoint of BH.
For any method (Pythagoras or trigonometry) to find the length CX

1
M CX=@=(@ or 5\/5)

For any method (Pythagoras or trigonometry) to find the length FX
MU FX =450+100 =(v150 or 5V6) or FX =+200-50 =(v150 or 5v6)

For both correct lengths

Al \/% and /150

For the correct cosine rule to find angle FXC using their lengths
'150'+'50'-"'300' o

M1 | cos ZFXC = = ZFXC =(125.2643..°)

2x+/'150"x~/'50"

NB: Check that the cosine rule they are using is to find the required angle.

Al | For the correct angle with awrt. ZFXC =125°

Accept answers which round to 125°, but they must round to this value.

ALT — Uses the right-angled triangle FGX

Let X be the midpoint of BH.

For any method (Pythagoras or trigonometry) to find the length GX

Ml GX=%=(@ or 5\/5 or awrt7.07)

If they use the sin ratio to find the angle, identify FG = 10 (cm)
For any method (Pythagoras or trigonometry) to find the length FX

FX=J50+100=(J150 or 5J6 awrt 12.2)

M1 | o FX:JZOO—SOZ(\/ISO or 56 awrt 12.2)

OR

If they use the tan ratio to find the angle, identify FG = 10 (cm)

For both correct lengths

Al \/% and 10 for tan or \/% and x/ﬁ for cos or /150 and 10 for sin
Allow decimal equivalents, i.e., 7.07 and 12.2

cos LFXG =20 . ExG = (54.7356..."), SInZFXG = 0 . JEXG = (54.7356...°),
J150 J150
10
Ml | tan/FXG = —— = /FXG =(54.7356..°
hso ( )

So the required angle is ZFXC =180-'54.7356..." = (125.264...°) We must see this

calculation for the award of this mark. Do not award just for 54.7356...°

For the correct angle with awrt. ZFXC =125°
Accept answers which round to 125° but they must round to this value.

Al
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Question Scheme Mark
S(@) 3t° -23t+30=0=(3t-5)(t-6)=0=>1t=6, Mlé]lAl
(b) _dv_

a_a—6t—23 M1

(6t-23>0)=1>> Al

[2]

C } 2
© s=J'3t2—23t+30dt=3%—23t +30t+c MI1A1
3(8) 23(8)

26 = (3) - ( ) +30(8)+C:>C:'10' Mi

d=0+0+0+'10'=d =10 Al

[4]
Total | 9 marks
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Part | Mark Notes
5 (a) | M1 | For setting the given expression for v =0 and attempting to solve the 3TQ

See general guidance for the definition of an attempt
32 -23t+30=0=(3t-5)(t-6)=0=>t=...,..

Al For either t=6 or t=§

Al For both t =6 and tz%

(b) M1 | For differentiating the given expression for v which must be correct for this mark.
a= dv =6t—-23
dt

Al
(6t—23>0):t>%
Accept equivalent exact values including t > 3.83

() M1 | For attempting to integrate the given expression for v
See General Guidance for the definition of an attempt with no terms differentiated.
+C is not required for the award of this mark.
5 3t° 232

s = [3t* -23t+30 dt == - +30tee

Al | For the correct integrated expression, which must include a constant term e.g.+ C

3 2
S :3i—23t +30t+c

Simplification is not required for this mark

M1 | For substituting the given values of t = 8 when s = 26 into their integrated expression to
find c

3(8)° 23(8)’

26= (3) - (2 ) +30(8)+c=c="10"
[d=0+0+0+'10'=d =..]

Al | For the correct value of d = 10
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Question Scheme Mark
6(a) | S, =20(3+2x20)=860 MIAL
[2]
(b) S, =3x1+2x1>=5 Bl
S,=3x2+2x2*=14 Ml
M1
14=5+U,=U,=9 Al
d=9-5=4
U, ='5"+(n—1)'4 Ml
S,=>.(4r+1)=A=4, B=1 Al
r=1 [6]
(©) n n n
T =—(2x7+(n-1)4)=|=(10+4n) =T =—(10+4n) or T.=n(5+2n
n 2( ( ) ) 2( ) n 2( ) n ( ) M1
— 2 —
n(5+2n)=3n+2n*+252, 5n=2n+252 M1,dMI
5n=3n+252=n=126 ddM1A1
[3]
Total | 13 marks
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Part | Mark Notes
6(a) | MI | For substituting 20 into the given S,, = 20(3 +2x 20) =860

Al | For S,, =860
Sight of 860 with no working scores M1A1
(b) | Bl | For finding the first term S, =3x1+2x1>=5 or a=5

Award this mark even if it is not clear that they understand that Si is the first term.
M1 | For a complete method to find the second term
S, =3x2+2x2>=14

14=5+U,=U, =9

M1 | For finding the common difference, they must reach a value for this mark.

d — V9l_'5| — (4)

Al |Ford=4

M1 | Foreither A=4orB=1
Accept embedded values.

Al ForbothA=4and B=1

Accept embedded values.

For the final correct answer seen without any or minimal working, award full marks in part (b)
() MI | For an expression for T, using the given values

T, =027+ (0-1)4)=| 200+4n)|

M1 | For equating their expression for T in T,=n(3+2n)+252

The correct expression for Sn must be used here.
:g(lo+4n) =n(3+2n)+252=> (50 =3n+252)

This is an A mark in Epen

dM1 | For forming a linear equation.

e.g. Sn=3n+252 o.e.

This mark is dependent on the previous M mark.
ddM1 | For solving their linear equation.
5n=3n+252=n=(126)

This mark is dependent on both previous M marks.
Al | Forn=126
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Question Scheme Mark
7(a) __p _9
+f=—— and off=— B1
a 37
a B__37 Bl
p « 14
a B_a+p _(a+f) -2ap
B o  of afp Mi
s (5] -(3)
p « af q 14
2
2
Skt
2 2
2 2)_ P -4q_praptl2 37 o gp_36=0 dMIAl
q 2q 2(—p—4) 14
2
[7p°-9p—-36=0 OR 7q°+650+112=0]
2
O T (36) MIAIAIf
p_ = p_3a q 7
2x7 [9]
(b) o’ =B’ =(a-B)(a+p) M1
(a—B) =(a+p) —4ap M
2
SN B W AN S Y
2 2 2 4 [4]
Total | 13 marks
Part | Mark Notes
(a) For the sum and product of roots of the equation f(x) = 0 in terms of p and ¢
B1 p q
a+pf=—— and af=—
p 2 i 2
For the sum of roots of the equation g(x) =0
Bl | pB__37
p «a 14
For the correct algebra to find the sum of roots of g(x) = 0 ready for substitution of
2 2 2
+ -2
Ml values. g+£:a +f :(a ﬂ) ap
a af af
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This can be implied by correct substitution of their values for the sum and product.

B

For the correct value of <+~ in terms of p and q [Simplification not required]
a

pY _,(d
N a s tersro (3 23) w

p « af q 14

2
For substituting in for either p or for g into the above equation correctly to form a 3TQ

p

injustporq [fttheir —3—Z and their 5 and %]' The algebra must be correct here.

q 2q 2(-p-4)

Ml [_gj _2(2) P_4q pP+dp+l2 37
_ Pt _p AAps ——a:[7p2—9p—36:0]

2
This mark is dependent on the previous M mark.
Al | For the correct 3TQ 7p*—-9p-36=0 OR 7q°+65q+112=0
For attempting to solve their 3TQ by any valid method

(7p+12)(p-3)=0=p=..(p=3)

L . —(—9)i\/(—92)i;4x7x(—36)

Negative value of p not required

Al | For the correct value of p =3 or value of g =—7
For the correct value of p =3 and value of g=—7
Alft | Ft on their value of por q

=pP=..,..

Ignore mislabelling of (i) and (ii) or even no labelling of parts at all.
M1 | For factorising o” - 8* =(a — f8)(a + ) correctly

For the correct algebra on (« —ﬁ)2 ie. (a —ﬁ)2 =(a +,B)2 —4ap

(b)
M1

Look for this expansion which may be embedded in their working.
For the correct substitution of their sum and product into (a -p ) (a +p )

" e[l HHEC)

Al 365

For the correct answer only a’ - ﬂ2 =—-
4
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Question Scheme Mark
8(a)
X | 0 | 05| 08| 1 1.6 2 2.5 3 B2
y | 35| -1.6 0.3 1.6 3.5 24 —0.8 -3.2
(b) Their points plotted correctly on the graph Bl1ft
Points are joined to form a smooth curve Blft
[2]
(© cos(A+B)=cos Acos B—sin Asin B = cos2A=cos’ A—sin’ A=1-sin* A—sin’ A M1
cos(2A)=1-2sin’ A Al
SO
[2]
(d) | 2sinx+6(1-cos2x)-x-5=0 M1
sinx—3cos2x—% =§ik where K is a constant = y =§—1 dM1A1
Draws line y = g -1 MI
X=0.6 or Xx=0.7 AND x=2.3 or x=24 Al
[5]
Total | 11
marks
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Part | Mark Scheme
(a)
X 0 0.5 0.8 1 1.6 2 2.5 3
B2
y 35 | -1.6 0.3 1.6 3.5 24 —0.8 -3.2

For all 4 values correct OR If B2 not scored then award B1 for any 2 values correct
Note: These values must be rounded to one decimal place only. Accept only the above
values.

(®) y

Blft All points plotted correctly (ft their values) on
Bl1ft the graph within half of one square.

All of their points are joined to form a smooth
curve within half of a square of a point. There
must be at least six points plotted and joined.

v

Mi For using the identity cos(A+ B) = cos Acos B —sin Asin B = cos® A—sin” A correctly
© and the identity sin® A+cos® A=1 also correctly.

Al | For simplifying to the required identity cos2A=1-2sin> A*
€so | This is a given result so there must be no errors in their solution.

2sin” X =1-cos2X
(d | M1 | For substituting the above into the given f (X) with no errors.
e.g., 2sinX+6(1—cos2x)—x—5=0

For reaching the equation of the curve on one side and the equation of a straight line on
the other.

dM1 sinx—3c052x—%:§ik where K is a constant o.e

Note: This mark is dependent on the previous M mark.

Al For the correct equation of the equation of the straight line required y = % -1

For drawing their line which must be in the form y = g +k

M1
Correct coordinates for y=§—1are; (0, 1), (1, —%j, (2, 0), (3, %j

Al For both correctroots of X=0.6 or X=0.7 AND x=23 or x=24

4PM1 | 2022 | January | Paper 2 | GradeMax



Further Pure Maths - 2022 - Jan - Paper 2 - MS

GradeMax

Question Scheme Mark
9@) | AB=-OA+OB = AB=—-2a+4b MIAl
[2]
(b) @:@+ﬁ:@:2a+%(4b—2a):a+2b M[g‘]“
(c) AQ = AO+0Q M1
N 3/ —
0Q = Z(OP) Bl
FQ=—2a+3(a+2b)=—§a+§b Al
4 4 2 [3]
(d) OR =A4b or ﬁ=¢b M1
ﬁ:ﬁ+yA—Q=2a+y(—%a+%bj M1
2a+,u(—§a+§b = A4b
4 2
M1
3(2—5—/1 +3—'ub =A4b = 3u =41 and 2—5—'” =0
4 2 2 4
Su (8
2‘7‘0:”“(5} MIALl
38 4pma2 (3
2 5 20 \5
Al
OR:RB=3:2 [6]
Total | 13 marks
Part | Mark Scheme
(a) M1 | For the correct vector statement AB =—OA+OB
Al | AB=-2a+4b
(b) Ml For a correct vector statement
e.g OP =0A+ AP
Al For the correct simplified vector
OP=2a+(2b—a)=a+2b
M For a correct vector statement
(© e.g., AQ=A0+0Q or AQ=AP+PQ
For the correct vector statement for OTQ
—> — —> —
Bl OQ=E OP | or PQ=—l OoP
4 4
Al For the correct simplified vector
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-— 3 5 .3 — 1 1 5 .3
AQ=-2a+—(a+2b)=——a+—-b or AQ=—(-2a+4b)-—(a+2b)=——a+—b
Q 4 ( ) 4 2 Q 2 ( ) 4 ( ) 4 2
(d) | In this part there is more than one route to finding the required ratio, but any route must involve
- >
OR or RB

As the general principle: The first M mark is for one vector using a parameter.
The second M mark is for a second vector using a different parameter.
The third M mark is for equating coefficients and forming two
equations in both parameters.
The fourth M mark is for solving their equations. Check their working
and do not allow an erroneous method.

The following is using one path. Please trace their path on the sketch to check that it is valid. The

- > - > > - > >
path they use must involve the vector OR or RB eg., AR=A0+OR or AR = AB+ BR

M1 For the correct statement OR = A4b or OR = ¢b

For the correct statement for OR

OR = (ﬂﬁ,urQ = 2a+,u(—%a+%bj
For equating the two statements for OR and equating coefficients

5 3
2a+u| ——a+—=b |=14b
M| 2 -Sav3n )

Ml

a 2_5_,u +3—’ub=/14b: 3—’”241 and 2—5—ﬂ:0
4 2 2 4

For solving their two simultaneous equations correctly to find the value of 4 (the
parameter for OR)
Su 8
——=0=>u=-
Ml 4 H 5

E><§=4/1:>ﬁ=...
25

For the correct value of 4

Al ﬂzgz(gj
20 5

Al For the correct ratio OR:RB=3:2

Useful Sketch
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0 > B
4b R
Question Scheme Mark
10(a) ()  y=2 (i) x=—4 B1BI
(2]
(b) 1 1
(5’ 0)’ (0’7) BIBI
(2]
(© B3
[3]
X=-4
/ y=2
[o _lj [l,OJ
S 2
(d) dy 2(x+4)-(2x-1)
m=1 Bl
Yoo o (x44f =9 x=-7,-1 dM1ddMI1A1
dx (x+4)
P (-1-1), Q (-7.5) NN
(8]
(e) y=Xx+Kk
“l'="-1tk =k =0 '5'="-7'+k, =k, =12 Mlé}Al
Total | 18 marks
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Part | Mark Notes
(a) B1 For correct equations only (i) y=2 These must be clearly labelled.
Bl (i) x=—4
(b) : ( 1 ( 1 j 1 1
For either | —, 0| OR [0,—— | accept y=—— ORX=—
Bl 2 4 Pty 4 2
Bl For both l, 0| AND 0,—l accept y:—l AND X:l
2 4 4 2
©
X=-4
/ y=2
N
T 2
For the correct shape in the correct ‘quadrants’. Do not allow the curves to turn back on
Bl themselves, but be reasonable in your judgement. If they all turn back on themselves
clearly — withold the mark. If there is doubt over just one end, allow the mark. If you
are really not sure, then please send to Review.

Bi1ft | Their asymptotes drawn and labelled and there must be at least one part of the curve
present that is asymptotic in nature. Any curve that crosses the asynptotes does not
score this mark. Accept —4 written on the X-axis and 2 written on the y-axis.

BIft Their intersections labelled. Accept y = —i AND x =% labelled correctly and their
curve must pass through these points.

(d) For attempting to use Quotient rule:
An attempt is defined as both (2X — 1) and (X + 4) differentiated CORRECTLY and
the correct formula used (subtracted either way around in the numerator) with the

M denominator squared.

2(x+4)—(2x-1 2Xx-1)-2(x+4
dy = ( ) ( 5 ) [Correct] or &y = ( ) (2 ) [Incorrect]
dx (x+4) dx (x+4)
Or for an attempt to use product rule: Both terms differentiated correctly with the
correct formula used. Allow a maximum of one sign error.
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- - —(2x-1)+2(x+4
G o 1) (1) (1) (x4 4) 4 (2) (x4 4) ' | B - Z(2X)+2(xr4)
dx dx ( X+ 4)
2(X+4)—(2x-1
dy = ( ) ( > ) Fully correct
Al dx (X + 4)
Bl Form=1
ALT 1 for next two marks only
For setting their dy =1 and rearranging to reach a 3TQ. If there is no squared term in
dMl1 J
their d—y then this is MO, x?+8Xx+7 =0
X
For attempting to solve their 3TQ
ddMl X +8x+7=0=(x+1)(x+7)=0=X=...,..
ALT 2 for next two marks only
dM1 | For setting their ﬂzl: 0 ; :1:>(X+4)2 =9
dx (x+4)
ddM1 | (x+4) =9=>x+4=43=>Xx=..,, ..
Al For BOTH correct values of X, =7 and -1
For using their values of X to find either the coordinates of P or Q, they must be given
as coordinates but allow missing or incorrect labels i.e, if they label P as Q or vice
versa, allow the marks.
AtP 201711 Coordinates are (~1,—1)
= ———— =—-1= Coordinates are (—1,—
Al y —1+4
OR
2x('=7")-1
AtQ y= 2x(=7)-1 = 5= Coordinates are (-7,5)
-7+4
2x ('— 1 ') -1 )
AtP y =————— =—1= Coordinates are (—1,—1)
-1+4
Al BOTH
2x('-7")-1
AtQ y = # = 5= Coordinates are (-7,5)
~7+4
(e) For substituting either of their coordinates into
y=X+k
Ml —1'="-1tk =k =..
'S'="-7"tk, =k, =...
Al k=0
Al k,=12
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