Mathematics
Answers - Coordinate Geometry - Straight Line Graphs

1.
Question Scheme
Marks
number
-2 1
(a)] m= =—
®) 11+1 2
M1 Al
,_ 1 1
_}'—-=?(.r——1} or y—-8=3(x-11) 0.c.
M1
1 5 :
y= x4+ accept exact equivalents
6
e.g.— Alc.a.o. (4)

ok
[ .}

(b)| Gradient of [, =-2
M1
Equationof [,: y—0=-2(x-10) [y=-2x+ 20]

1 5
M1 —x+—=-2x+20
2 2

x=17

and y=6
Ms Al Al (5)

depend on all 3

()| RS*=(10-7)+(0-6)*(=3"+6%)

M1
RS=+[45=35 (%
Alcso. (2)

(d) | PO=122+6%.=6y/5 or V180  or PS=4+/5 and 50=2+/5
M1.Al

1 1
Arca= —PQxRS ==6 5345

4

dM1
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=45

Alca.o. (4)
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2.
(a) r—(— M1 Al
yo(A)=s@-9) o 2ZEBL
3 x-9 3
3y—x+21=0 (o.e.) (condone 3 terms with integer coefficients e.g. 3y+21=x) Al
3)
(b) | Equation of Iis: y=-2x (oe) 113111
Solving [, and I, :  —6x—x+21=0
p ispoint where x, =3. y, =-6 x,ory, |Al
v, or x, Alft (—2x)
(4)
(c) . 1 . ]
(I, is y=—x-T7) Cis(0.-7) or OC=7
3 BIlft.
1 1 21
Areaof AOCP=—-0Cxx,, =—x7x3=105 or —
2 2 2 M1 Alc.a.o.
. B (3)
By Integration: M1 for + | (I, -1, )dx.
. S . (10)
B1 ft for correct integration (follow through their 1) . then Alcao.
3.
3 . 3
(a) v= _EI(+4) Gradient = — S M1 Al (2)
3 4
(b) 3x+2=——x+4 x=..., — MI1. Al
2 B
4 10 1
=3 —|+2=— |=3= Al 3
g [9] [ 3] )
1
{(c) Where y=1. L:x,= 3 I,:xyg=2  M: Attempt one of these M1 Al
1
Area = (x; —x) (5 ~1) M1
7 7 49 13
=—X—x—=-——=1 o.e. |Al (4)
2 3 3 18 18
-



(a) p=15. ¢=-3 Bl Bl
(b) Grad. of line ADC: m = —é. Grad. of perp. line -1 [= %J B1. M1
! m 2
Equationof I: y—2= %(I’ —-8) M1 Alft
Tx—5y—-46=0 (Allow rearrangements, e.g. S5y =Tx—46) Al
(c) Substitute y = 7 into equation of / and find x = ... M1
% or 11% (or exact equiv.) Al
5.
: . 1 1
must be correct)
1
(ir) ."_3:_5 (x=2) M1 Correct equation for straight
line, any gradient, passing
through F
1
Al _}’—3:—7(1’—2} aef
x+2y—8=0 Al x+2y—-8=0
( this form but can have
fractional coefficients e.g.
Yax +y—4=0
) 4
(i) | Gradient EF = 5 =2 B1 Correct supporting working
B must be seen
1 %2 =—1 B1 Attempt to show that product
2 of their gradients =-1 o.e.
(iv) | DF=y/4*+3* =5 M1 J —x)? + (3. —p) used
Al 5
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(v) | DF is a diameter as angle DEF | B1 Justification that DF is a
Is a right angle. diameter
Mid-point of DF ar centre of B1 Mid-point of DF or centre of
) _ 1 ) 1
circle is ({}.l?} circle is LD.I;)
Radius =25 B1 Radius =25
3 2 =2 3 2 5 2
2 5 3 :
I"HF‘{?) }:£;] Et'l\r'— X +(}"—(E) )=(E)
5 9 25
Xy -3y+=2
4 4
4yt -3y-4=0 Bl 5 | X +¥y —3y-4=0
obtained correctly with at
least one line of intermediate
working.
SR
For working that only shows
.r3+y3 —3y—4=01s
equation for a circle with
centre ({].1%) B1
radius 2.5 B1
6.
W 4 5
y=—x+—
T3 3
. 4 4
gradient = ? B1 1 —% or 1.33 or better
(ii) gradient of
, 3
L==7 B 2 eenor implied
3
y-2=->(x-1) M Attempts equation of straight line through
4 (1, 2) with any gradient
4y+3x=11
A1 }'—2=—i(x—l]
_1_
Al 4| 3x+4y—-11=0 (not aef)
(i) g = » .
P(—E.O ] B1 ( 4.0) seen or implied
4
Q[O 11 ] B1 ft (O. 1—41) seen or implied (from a straight
4
5 comin (i
s 11 1m-: equation in (11))
[—g-g B1f 3 (_3_E)aef
8 8
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(iv)
M1 Correct method to find line length using
Pythagoras’ theorem

EE

A1 3| V146
4

7.
(i) | Length P:C = 1 M1 Uses \j(-rz _x ): - )1
J(8=5)+(2-1)
=3 +1
= JE Al m (= m scores AQ)
Length AB = (p—5)° +(7-1) | J(p=3)+(7-1)
=\J(p-5)"+36
’[p ~ 5): +36=2410 M1 AB = 2AC (with algebraic expression) used
p —10p+25+36=40
p1 ~10p+21=0 M1 Obtains 3 term quadratic = 0 suitable for
- solving or (p—35)'=4
(p=7)(p-3)=0 B o G5 me
p="7.3 Al p=7
Al Tlp=3
SR If no working seen, and one correct
value found, award B2 in place of the final
4 marks in part (i)
G |[7=3x-14 T M1 | | Correct method to findx
x =7 Al x=7
.0 (7.7 M1 Use {xﬁxz HEw 1
2 2
Mid-point (6. 4) AlY | 4| (6. 4) or correct midpoint for their AB
Alternative method
v coordinate of midpoint =4 M1 Al
sub 4 into equation of line M1
obtains x =6 Al
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8.

Question Answer Marks Guidance
G - M1
@ grad AB = =1 oeor3
4-2
y—7=their m (x—4) or M1 | oruse of y = their gradient x + ¢ with coords | allow step methods used
y—1=theirm (x—2) of AorB
y-1 x-2 oreg Ml for7=4m+cand1=2m+
or M2 for 71 4_2 o€ ¢ then M1 for correctly finding one of
mandc
y=3x-50e Al accept equivalents if simplified eg 3x—y =5 | allow Al forc = -5 oeif y=3x+coe
already seen
allow B3 for correct eqn www
B2foreg y—1=3(x-2)
[3]
(11) showing grad BC = 21— l3 _ 7% oe Bl | may be calculation or showing on diagram
and —1/3 x 3 =—1 or grad BC is neg B1 may be earned for statement / use of eg allow 2™ B1 for statement grad BC
reciprocal of grad AB, [so 90°] mym; =—1 oe, even if first B1 not earned = —1/3 with no working if first B1 not
earned
for B1+B1, must be fully correct, with 3 as
gradient 1n (1)
or . or . condone any confusion between
for finding AC or AC* independently of AB B1 working needed such as AC* =5+ 5" =50 | squares and square roots etc for first
and BC B1 and for two Mls eg AC =25 +25
=./50
for correctly showing AC?=BC’+ AB’ 0e Bl working needeq using correct notation such | accept eg 3 and 1 shown on diagram
asBC?=32+17=10; AB*= 6" + 27 =40,40 | and BC" =10 etc
+10 = 50 [hence AC* = BC? + ABY]
0 foreg m + JE = ﬁ
9.
Question
Scheme Marks
Number
(a 5 .
@) 5 7o exact equivalents such as 1.25
but not = x.
4
(e))
(h) Uses a line with a parallel gradient
5 : .
5 — oe or their gradient from part (a).
y= r x+c 4 = part () M1
. . 5 o
Evidence is y= “Z "x+ cor similar.
Method of finding an equation of a
s line with numerical gradient and
12,5 = 5= ’1'><12—|-c = ¢—=.. | passing through 12,5 . Score even | M1
for the perpendicular line. Must be
seen in part (a).
5 _ - 40
y=—x=10 Correct equation. A]].O“’—T for-10 | A1
4
(3
(c) B= 0,—10 Follow through on their '¢. Allow also
if — 10 is marked in the correct place on the
B= 0,—10 diagram. Allow x = 0, y = -10 (the x = 0 may be seen | B11t
“embedded” but not just y =-10 with no evidence
that x=0)
C= 8,0 Correct coordinates. Allow also 1f 8 is
C= 80 marked in the correct place on the diagram. Allow y | g
= (0, x = 8 (the y = 0 may be seen “embedded” but
not just x = & with no evidence that y =0)
Do not penalise lack of “0” twice so penalise it at the first occurrence
but check the diagram if necessary.
(2)
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T . . - -
(@ Area of Parallelogram = IE;;ES al;a Jolfol'?majlrls?]:iﬂ Tin ]
34+'10" X'8’ = 10 xTeTollow Ml
through on their 10 and their 8
= 104 cao Al
Correct answer only scores both marks (2)
10.
Question ! .
Number Scheme Notes Marks
(a) [, - passes through (0, 2) and (3, 7) /, : goes through (3, 7) and is perpendicular to /,
Foe iy T2 -
Gradient of £ is 7-2(_5) m(l, )= o Allow un-simplified. B1
3-ol 3) B
- May be implied.
m ( I ) ——1=their 3 Correct application of perpendicular gradient Ml
P Y rule
M1: Uses y — 7 = m(x —3) with their changed
y=T="-3"(x-3) gradient or uses V=mx+¢ with (3, 7) and
_or . their changed gradient to find a value for ¢ MIAlfi
y="-3F"x+ec, T="-3"(3)+¢ = ¢=% | Alft Correct ft equation for their perpendicular
gradient (this is dependent on both M marks)
3r+5y —44=0 Any positive or negative integer multiple. Must | Al
) be seen 1n (a) and must include “=107".
[51
M1: Puts y = 0 and finds a value for x from their
14 equation
When.'L-':O.t:T Al A_=ﬁ|‘m 143 or 14.6" of exact MI1 Al
®) 3\ 3 /
equivalent. (¥ =0 not needed)
Condone 3x — 5v — 44 = 0 only leading to the correct answer
and condone coordinates written as (0, 44/3) but allow recovery in (c)
[2
(c)
. M1: Correct method for OPQT or TRQ
OPQOT =3(2+7)x3
or o Alft: OPQT..= L2+7)yx3 or MIAlR
TRO=1xT7x| —-3 Lo (M
=71 TRO=3xTx| —-3
B meseft)
dM1: Correct numerical combination of areas
- 44 that have been calculated correctly
L2+T)x3+LixTx| —-3| : .
72+ T)x3+ 30 Tx L3 ! Al: Fullv Correct numerical expression for the dMIAL
area ORQP
544 Any exact equivalent e g. ?, %;6 54_j Al
l n n
—x(7T+2)x3 + —x w7
2 2
_27,245 326
2 6 6
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11.

Question Answer Marks Guidance
(i) AB’ = (1-(-1)’+(5-1) M1 | oe, or square root of this; condone poor
notation re roots: condone (1 + l)1 mstead of
(1--Dr
-2 )
allow M1 for vector AB = [ 4 ., condoning
poor notation, or triangle with hyp AB and
lengths 2 and 4 correctly marked
BC =3 - (-1))P+(-1-1) M1 | oe, or square root of this; condone poor
notation re roots; condone (3 + 1)° instead of
(3—(-1))° 0e
F 4
allow M1 for vector BC = [ 5 ] , condoning
poor notation, or triangle with hyp BC and
lengths 4 and 2 correctly marked
shown equal eg Al or statement that AB and BC are each the eg AQ for AB =20 efc
AB = 2f + 4% [=20] and hypotenuse of a right-angled triangle with
BC™ =4+ 2" [=20] with correct notation for sides 2 and 4 so are equal
final comparison )
SC?2 for just AB” = 2" + 4 and
BC™=4"+ 2" (or roots of these) with no
clearer earlier worlung; condone poor
notation
[3]
Question Answer Marks Guidance
(ii) 5—(-1) 6 M1 award at first step shown even if errors after
[grad. of AC =] - or— oe
1-3 -2
5 51 4 M1 if one or both of grad AC = -3 and
[erad. of BD =] 11— (—13 rE oe grad BD = 1/3 seen without better
’ working for both gradients, award one
M1 only. For M1M1 it must be clear
that they are obtained independently
showing or stating product of gradients = -1 Bl | egacceptm; x ma=—1 or ‘one gradient is may be earned independently of
or that one gradient 1s the negative reciprocal negative reciprocal of the other’ correct gradients, but for all 3 marks to
of the other oe be earned the work must be fully
BO for ‘opposite’ used instead of ‘negative’ | correct
or ‘reciprocal’
[3]
Question Answer Marks Guidance
(iii) midpoint E of AC = (2, 2) www Bl condone missing brackets for both B1s 0 for ((5+-1)/2, (1+3)/2) = (2, 2)
eqnBDis y=1x+2 oe M1 accept any correct form isw or correct fi their | may be earned using (2, 2) but then
. gradients or their midpt F of BD must independently show that B or D
or (5, 3) is on this line to be eligible for
this mark will often be gained on the first Al
line of their working for BD
eqn ACisy=—3x+8o0e M1 accept any correct form isw or correct ft their | if equation(s) of lines are seen in part
gradients or their nmudpt E of AC 1, allow the M1s if seen/used in this
part
this mark will often be gained on the first
line of their working for AC
[see appendix for alternative methods instead
showing E 1s on BD for this M1]
using both lines and obtaining mtersection E Al [see appendix for alternative ways of
is (2, 2) (NB must be independently obtained gaining these last two marks in
from midpt of AC) different methods]
midpoint F of BD = (5,3) Bl this mark 1s often earned earlier
see the appendix for some common for all methods show annotations M1
alternative methods for this question; forall | Bl etc then onussion mark or A0 if
methods, for A1 to be earned, all work for that mark has not been earned
the 5 marks must be correct
[51
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12.

(i) 5_3 2 M1 | NB needs to be obtained independently
grad CD = -| =— 0.e. |15W of orad AB
-(-1)L 4 ;
3—(-1 4
grad AB = #) or — 1SW M1l
6—(-2)
same gradient so parallel www A1 | must be explicit conclusion mentioning
‘same gradient’ or ‘parallel’
1f MO, allow B1 for 'parallel lmes have
same gradient’ o.e.
(i) | [BC=]3"+2" M1 | accept(6—3)"+(3—5) oe.
[BC*=] 13 Al | orBC=1 V13
showing AD? = 17 + 4° [=17] [#BC?] Al [ ]
isw or [AD =] /17
or equivalent marks for finding AD or
AD" first
alt method: showmng AC # BD — mark
equivalently
T (iii) | [BDeqnis]y=3 M1 | egallow for “at M, y=3" or for 3 subst
m eqn of AC
eqnof AC1sy—5=6/5x (x—3)oe M2 | or M1 for grad AC = 6/5 o.e. (accept
[y=12x+140e] unsimplified) and M1 for using their
grad of AC with coords of A(-2, —1) or
C (3, 5) 1n eqn of line or M1 for
‘stepping” method to reach M
Mis (4/3, 3) oe. isw A1 |allow:atM,x=16/12 o.e. [eg=4/3] 15w
AQ for 1.3 without a fraction answer
seen
i (iv) | nudpt of BD = (5/2, 3) or equivalent M1 | or showing BM # MD oe
sumplified form cao [BM =14/3, MD = 7/3]
M1 | or showing AM £ MC or AM® £ MC*
mudpt AC = (1/2, 2) or equivalent
sumplified form cao
or ‘M 1s 2/3 of way from A to C°
conclusion ‘neither diagonal bisects Al | in these methods A1l 1s dependent on
the other’ coords of M having been obtained in
part (iii) or in this part; the coordinates
of M need not be correct; 1t 1s also
dependent on nudpts of both AC and BD
attempted, at least one correct
alt method: show that mid point of BD
does not lie on AC (M1) and vice-versa
(M1), Al for both and conclusion
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