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A-LEVEL MATHEMATICS - PURE 4

Coordinate Geometry

Worked Solutions

Pearson Edexcel International A Level (WMA14) & A Level (9MAOQ) « Calculator allowed: show every step

Full worked solutions for the free Coordinate Geometry worksheet, A-Level and International A-Level Maths
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Examples Fluency Reasoning Problem Exam
& Your turn core skills explain it solving practice
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Tap a section to jump straight to it

Full worked solutions for every question on the Pure 4 Coordinate Geometry worksheet, in the same order and with
the same question numbers.

How to mark your work. Tick each step you got right, not just the final answer. At A-level most marks are for method,
so a wrong final answer can still earn most of the marks. If you lost marks, find the first line where your working is
different from ours. That is the thing to fix.

In Section E: M = method mark, dM = method mark that depends on the previous M mark, A = accuracy mark (needs
the M mark before it), B = independent mark.

Question sheet Exam questions by topic Coordinate Geometry revision engine More worksheets
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A-Level Mathematics Pure 4 Coordinate Geometry
Your turn answers
Compare each line of your working with the solution.

Al 1=3-x50y=(3-2?+23—x): |y=x"8r+15|

-2 1
A2 cost=xT,sint=)%2 ’(x—2)2+(Y+1)2=9

, a circle with centre (2, —1) and radius 3

A3 2=2(+1)+1,s012—2r—3=0,r=30rt=—1: (4,9 and (0, 1)]

STRETCH

A4  xislinear:t = —2 gives —8, ¢t =1 gives 1; y has its minimum 1 at7 =0, and r = —2 gives 5

|—8<a<1, 1<y<5)

2
A5 cos2t+1=20032t=2<g> ly=2, —2<xg2

1
A6  cotr =x, cosect = yT and cosec?®t — cot?r = 1:

1 7
A7 y=0:t=3o0r—1,s0(7,0),(—1,0); x=0:t=—§,so (O’_Z)

7
y=(t—1)>—4isleastats =1: |(7,0), (—1,0), <0, —4>; lowest point (3, —4)

Fluency solutions
One mark for each correct part. The notes in italics explain why each sequence was chosen.

B1 (a)|(5,4)] (b) y=7givest=3,and3%+1=10:[r =3]

(c) t=—2:x=5,y=—8: (d) x=2needs = +1, giving y = 1 or —5: not on the curve

A point is on the curve only if one value of t gives both coordinates.
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B2

B3

B4

B5

B6

STRETCH

1
@ [=2r=7] ®|y=5-1] ©|y=—+2| (@ [y=2-4x>0

Make t the subject of the simpler equation; in (d) v/t cannot be negative, so the domain is limited.

2 2

2 2 _ * Y =
@ [#+7 = 16] 0} | T+5-1] ©
(d) x2+y2=28in2t+20082t2

Isolate cost and sint first; in (d) the cross terms cancel when you add the squares.

x—32+y—2=1
=S

(a) 4t =2%:/(0,0), (4,8)| (b) 1

t 1 1
=r=x2:((4, 2 ), (4 —
t 4 2 2

3v/2 3@) <_3\@ _3@)

(¢) y=0:1=0;x=0:1=—1:/(1,0), (0, 1)| (d) tant=1: < 2 2 2 2

Substitute the parametric forms into the line, solve fort, then find both coordinates.

(a) [(2.0) and (—2,0)| (b) sint > 0 here:

2
(c) XZ +y? = 1, the upper half (y > 0)

The interval fort decides which part of the Cartesian curve is drawn.

(@ x=(—12-1:[-1<x<3] () [T<y<4] () r=y—1:[x=)?—4y+3]

(d) |xis least at r = 1, inside the interval |; the ends give only 0 and 3

Look for a turning point inside the interval before using the end values.

B7 (a) (b) % = 1+2sintcost:
(c) x=2—2sin’r: (d) cos3t =4cos®t —3cost:
Choose the form of the double-angle formula that matches the other equation.
1 4
B8 (a) x> y>=1| (b) cos?t= Hly=
(c) ’ 2 (y—1)%2=1 ‘ (d) (sect+tant)(sect —tant) = sec®t —tan®t:
Each pair is linked by sec?® = 1 +tan® or cosec? = 1 +cot?
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Coordinate Geometry

B9 (a) rP=2r2tr=00r2:((0,0),(4,8)| (b) ¥*+(x+2)2=4:/(0,2),1=

3 (=2,0),1=m

145
(© t2—t—1=0,t=2\[

,andt+%=iﬁ; (\@71), (_\/5, 1)

(d) mr? —2t+1 =0 has one root when 4 — 4m = 0:

Every part ends in an equation int; in (d) the discriminant counts the meeting points.

3 2
B10 (a) t=2xo:m (b) y=0atr=3:[60m|

3

2
(c)y=‘:5—5<t—2) :11.25m| (d) |0<x <60

The parameter is time, so its interval gives the domain of the path.

C Reasoning solutions
Your wording can be different. Check that your reason makes the same point.

CORE
C1 It still contains ¢. A Cartesian equation links x and y only. t =x+1:

C2 y=4—(t— 2)2 has its maximum 4 at ¢ = 2, inside the interval: |0 <y <4

C3  The signs of the centre are wrong, and the radius is 2, not 4 (it is not squared here).

centre (3, 1), radius 2: (x—3)°+(y—1)2 =4

C4  12=4also has the root 7 = —2, which gives a second point. | (4, 4) and (4, —4) |

STRETCH

C5  x=2sint only takes values from —2 1o 2, and y = cos 2 from —1 to 1

’domain —2<x <2, range —1 <y < 1 only the arc of the parabola between (—2, —1) and (2, —1)

C6 Both give y = x?. But x =2 > 0, so the first is only the right half. |x > 0 for the first; all x for the second \
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A-Level Mathematics Pure 4 Coordinate Geometry

1 1
C7 x*>=1>+2+ z andy? =12 -2+ 2 (the middle terms were missed)
Subtracting:

2
2t [=1]

412 + (1 —t2)2 C1+224t (1417)

C8 2 2 _ —
B T T T T e (1e)

(b) y=—1needs 1 —12 = —1 — 2, which has no solution.

So (0, —1) is never reached |

There is often more than one correct method. Any complete, correct method scores full marks.

n Problem solving solutions

2, _X—=1 .o Y . _ _a- .
D1 (a) cos t_T,sm t_3,andtheyaddto1. 3x—1)+2y=6: [3x+2y=9
T
(b) A(3.0)atr =0, B(1,3) atr =1 AB= V2432 | /13|

D2 (a) ’ x—1)2+(y—2)32%=4 ‘: centre , radius [2]

(b) x=0: cost = —%, ) sint=:|:\/?§: P(0,2+/3),0(0,2—+/3)

6
D3 2+ =8, s012—4t+3=0,1=10r3: A(2,6), B(®,?2)

AB =42 1+ 42;

D4 (a) 2+2t=3,5s0 (t+3)(t—1)=0:

(b) y=3—1 decreases from 6 to 2:

STRETCH

2
D5 (a) 1+tan?r=sec®t,s01+x= (%) Y2 =4(x+1)

T

(b) tan?t > 0andsect >1for0 <t < 5 x>0, y>2
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2
D6 (a) x=1—(1—2sin?r) =2sinr=2 ()¢ |x=

2
Yy . g
(b)y=E,soy=Oor2. P(2,2)|,sint =1: t_E

1
D7 (@ 1—x=—

2

(b)

1—x

1+t

D8 (a) |- +> =1

]
,sot=1iandy=tx: y=— ,with(asﬁ>0)
—Xx +

2 4 2/3
= 2x, =0 =21 —x): |[R| =, = || t=7"=: |t=2
X, SO X orx=2(1—x) <3 3> 1/3

T
(b) 12sint =12cost+12, so sint —cost =1, i.e. V2sin (t— Z) =1

T T
t——=—or
4 4

37
1

b
= 2 at B(0,3); r=matA(—4,0)

(c) %x4><3: @

Mark-scheme notes are shown on the right of each line.

a Exam practice solutions

(ole]:{ 3 Exam questions for everyone

E1 (a) cost = ;—C sint = %),and cos?t +sin’t = 1 M1
2 .2
AR A1
25 9
4 . 3
(b) 5cost =4, so cost = 5 and smt=ig M1
9 9
Pl4, -, 4, —— Al
(+5)-0(+5)
18
PO=— Al
C 5
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x—3
E2 a)tr= M1
(a) 5
—3)2
y= ) —2(x—3) am1
4
1, 7 33 At
B =F = =k —
T4 T2
(b) B1
(€) y=(t—2)>—4:leastvalue —4 att=2;att=—1andr=5y=5 M1
A
y Y\, [2_
E3 (a)t=g,x=3<€) : [12 =124 B1
(b) 61=3t>—12 M1
AT’
() r=1++5 M1
A(18+61/5,6+61/5), B(18—61/5,6—6V5) Al
: o . Bt 2
(d) Gradient of O to (3¢<,6¢) is 27 M1
. 4
product of gradients = P and t1to = —4 from (b) am1
1t2
product = —1, so OA is perpendicular to OB\ Al
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