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Coordinate geometry in the (x, y) plane
Exercise A, Question 1

Question:
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A curve is given by the parametric equatians2t,y = tEWheret # 0. Complete the table

and draw a graph of the curve for - & < b5
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Coordinate geometry in the (x, y) plane
Exercise A, Question 2

Question:

o : : 3
A curve is given by the parametric equatlolrstz, y = 5. Complete the table and draw a

graph of the curve for —4< t < 4.

t | 4 |3l =2alol1|2]3]4
=1 16
3
s | B
N
Solution:
t -4 -3 g I 0 1 2 3 4
x=1 16 9 4 1 0 | 4 9 16
3
,v=% ~128 | -54 | -16 | 02 0 0.2 1.6 54 12.8
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Coordinate geometry in the (x, y) plane
Exercise A, Question 3

Question:

Sketch the curves given by these parametric equatio
(@Qx=t-2,y=t?+1for -4 < t < 4
(byx=t2-2,y=3-tfor -3 < t < 3
©)x=t3y=t(5-t) for0 < t < 5
@x=3ty=t3-2tforo0 < t < 2

(e)x=t2y= (2-t) (t+3)for -5 < t < 5
Solution:

@

t —4 3 <9 T 0 1 2 3 4
x=t-2 —6 -5 —4 —3 —2 —] 0 l 2
y=£'+1| 17 10 5 2 1 2 5 10 17

L
_1'}‘ -
T T >
-6 0 2 *
(b)

t -3 = <] 0 1 g 3
x=f -2 7 2 -1 -2 -1 2 7
y=3—1 6 3 4 3 2 1 0
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T T "‘_
_2 U -? X
(c)
t 0 1 2 3 4 5
=1 0 1 4 16 25
v=H5-t1| 0 4 6 4 0
¥ A
T
—>
U 25 .1—
(d)
t 0 0.25 0.5 0.75 1 25 15 | 175 2
x =3t 0 1.5 212 | 260 3 3.35 | 367 | 397 | 4.24
v=r-2t| 0 | -048 | —0.88 | —1.08 | —1 | 055 | 038 | 1.86 4

Answers have been rounded to 2 d.p.
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! S || 3|21 ]0o]1]2 3 4 5
x=1 25 16 9 4 1 0 1| 4 9 16 | 25
y={2-1Nt+3) | -14 | -6 0 4 6 6 | 4 0| -6 | —14 | —24
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Coordinate geometry in the (x, y) plane
Exercise A, Question 4

Question:
Find the cartesian equation of the curves givethbge parametric equations:
(Qx=t-2,y=t2

(b)x=5-t,y=t2-1

(c)x = %,y:B—t,t;éO

(d)x=2t+1,y= 7,t#0

(e)x=2t2-3,y=9-t2
MO x=\t,y=t(9-t)
(gx=3t-1,y=(t-1) (t+2)

1

(hyx= —5,y=t5t+2

: 1 1
) x= 771¥= oo t# ~Lt#2

. t t 1
() x= 57, ¥y= 7 t# ~Lt# 3

Solution:
(Qx=t-2,y=t2
X=t-2
t=x+2
Substitute = x + 2 intoy = t2
y= (x+2)°

So the cartesian equation of the curweas(x + 2) 2

(b)x=5-t,y=t2-1
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X=5-t1

t=5-X

Substituté = 5 — x intoy = t2 - 1

y= (5-x) %-1

y=25-1k+x2-1

y= X2 — 10k + 24

So the cartesian equation of the (:ur\)5e=i9<2 - 10x + 24.

(c)x= %,y:S—t

X |k =

X
t=
: 1.
Substitute = “intoy = 3 -t
1
y=3-;

So the cartesian equation of the curwe=s3 — .

1
dx=2t+1,y= T
x=2t+1
2t=x-1
_ x-1
-2
- _ -1, _1
Substitute = —~intoy =
1
y:
x—1
(=)
I . .
y= -7 | Note: This uses = |
L (=) |

, : .2
So the cartesian equation of the curwess ;7.
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(e)x=2t2 - 3,y=9 -t

x=2t2 -3
A2 =x+3
2_ X+ 3
- 2
) 2 _ X+ 3, _ 2
Substitute” = —~intoy =9 —t
X+ 3
y=9- 2
18- (x+3)
y= 2
15 —-x
y= >
. ) . 15 —-x
So the cartesian equatioryis —
M x=\t,y=t(9-t)
x =\t
t = x2
Substituteé = x2intoy =t (9 —t)
y=x*(9-x°)

So the cartesian equatioryis x2 (9 - x2) .

(gx=3t-1,y=(t—-1) (t+2)

x=3t-1
t=x+1

Xx+1
- 3

X+

1
Substitute = —Z~intoy= (t-1) (t+2)

X+ 1 X+ 1

X+ 1 3 X+ 1 6
=55 ) U5
_ [x+1—3\ [x+1+6\
Y=t s ) 3 )
_ o x=2) [ x+7)
Y= (s ) U 3 )
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= xe) (o)
So the cartesian equation of the curv;ezis% (x— 2 } (x+ 7 ) :

1+

Substitute = ———intoy = t?
_ [ lxx Y,
Y= U x )
. . . 1+
So the cartesian equation of the curwess L

X

2

N—

=

Substitute = — — 1 intoy =

X t-2
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y= 1
=-3
X
_ 1
T x
X
y= —
1-
(=)
X r . b—‘
Y= T ILNote: This uses - =5J\
(E)

So the cartesian equation of the curwess

. t ot
X=%-1,¥Y= 1

t
X= 51

2t-1

t
X X (Zt—l) = 51 % (2—1)
(2t-1)

x(2t-1) =t Simplify

2tx—x=t  Expand the brackets
2tx=t+ X Add x to each side

2tx —t=X Subtract 2from each side
t(2x-1) =x  Factorisd

t(2x-1) X

(2x-1) - =-1 Divide eachside by (- 1)

X N
t=5_-7 Simplify

t
t+1

- _ X _
Substitute = — —7intoy =
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( -1
y:
(5o +1)
X
(2x—l)
y= X 2x-1
(1" 1)
X
(2x—1)
Y= xeox-1
2x-1 )
(5o7)
Y= -1
(5 7)
a
y I _ (p)
Y= 31 | Note: This uses o = |
] () ]
. . . X
So the cartesian equation of the curvess 7. 7.
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Coordinate geometry in the (x, y) plane
Exercise A, Question 5

Question:

Show that the parametric equations:
()x=1+22y=2+3

(i) x = 2-3'Y = Z_at ;é >
represent the same stralght |

Solution:

()x=1+22y=2+3
Xx=1+2
2t=x-1

x-1
- 2

-1
Substitute = = intoy = 2 + &

((x=1)
y:2+3\ 2)
(x 1)
y=2+3\2—2)
x 3
y=2+ 75 -3
x 1
y= "2 %5
_r - _t
(i) x= 33, 2t -3
t a
. (_2t—3) (g) N
= 1 Note: c =3
(_2t—3) (b)
y _
X—t
y 1
Substitute = —lntox- -3
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X = 1

2( Ly -3

X

[, (Y)Y 41 _
2y -3x=1
2y=3+1

3 1
y= X+ 5

The cartesian equations of (i) and (ii) aredhme, so they represent the same
straight line
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Coordinate geometry in the (x, y) plane
Exercise B, Question 1

Question:

Find the coordinates of the point(s) where theofeihg curves meet theaxis:
(@x=5+t,y=6 -t

(b)x=2t+1,y=2t-6

C)x=ty= (1-t) (t+3)

(dyx=7,y=\{(t-1) (Z2-1) ,t#0

2t
1+t

(e)x = Y=t-9,t# -1

Solution:

(@x=5+t,y=6 -t
Wheny =0
6-t=0
sot = 6
Substituté = 6 intox =5 +t
X=5+6
x=11
So the curve meets thaxis at (11, 0).

(b)x=2t+1,y=2t-6

Wheny =0

2t-6=0

2t=6

sot=3

Substituté = 3 intox =2t + 1
x=2(3) +1

XxX=6+1

Xx=7

So the curve meets theaxis at (7, 0).

C)x=t3y= (1-t) (t+3)
Wheny =0
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(1-t) (t+3) =0
sot=1andt= -3

(1) Substituté = 1 intox = t2

x = 12

x=1

(2) Substituté = - 3 intox = t
x=(-3)2

X=9

So the curve meets theaxis at (1, 0) and (9, 0).

1
@x=t,y=\(t-1) (2-1)

Wheny = 0
V(t-1) (2-1) =0
(t-1) (2-1) =0

1
sot =1 andt = >

1
(1) Substituté = 1 intox = T

1

X= "1y

x=1

|~

1
(2) Substituté = Zintox =

X=2
So the curve meets theaxis at (1, 0) and (2, 0).

2t
(e)x= 7.¢,y=t-9
Wheny =0
t-9=0
sot=9
2t
1+t

Substitutég = 9 intox =

__2(9)
1+ (9)

file://C:\Users\Buba\Desktop\further\Core Matheroga#\content\sb\content\c4 2 b ... 3/6/201:



Heinemann Solutionbank: Core Maths 4 Page3 of 3

_ 18
X= 10
_ 9
X= 5

9
So the curve meets thexis at ( 5 O)
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Coordinate geometry in the (x, y) plane
Exercise B, Question 2

Question:

Find the coordinates of the point(s) where theofeihg curves meet theaxis:

(Qx=2t,y=t?-5

1
B)x=\ (3-4) y= 5, t#0
©x=t2+2t-3,y=t(t-1)
(d)x=27-By= =7 t#1

_t-1 2
®)x= Y= 2+1’

t# -1

Solution:

(@) Whenx =0

2t=0

sot=0

Substitute = 0 intoy =t - 5

y=(0)?-5

y= -5

So the curve meets tii@axisat (0, -5) .
(b) Whenx =0

\| 3t-4=0

3t—-4=0

3t=4

sot =

wls

) _ 4. _ 1
Substitute = zintoy = %
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1
y= -
=\ 2
(3)
_ 1
dRRNT:
(35)
9 ] . 1 o |
y= 7z | Note: This uses = |
] (zy
b
9
So the curve meets tii@xis at ( 0, 15 )
(c) Whenx =0
t?+2t-3=0

(t+3) (t-1) =0

sot= —3and=1

(1) Substituté= - 3intoy=t(t—-1)
y=(-3)[(-3)-1]
y=(-3)x(-4)

y=12

(2) Substituté =1 intoy=t(t-1)
y=1(1-1)

y=1x0

y=0

So the curve meets ti@xis at (0, 0) and (0, 12).

(d) Whenx =0
27-t3=0
t3=27

t =327
3

sot =
1
Substitute = 3 intoy = 77
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TN
o

N -
N

So the curve meets tix@xis at

(e) Whenx =0

t—l_
t+1_O

_ L a A
t—1=0 LNote.b —O:>a—OJ
Sot=1

Substitute = 1 intoy = >
241

2(1)

Y= (1) 2+1

NN

y:

y=1
So the curve meets ty-axis at (0, 1

© Pearson Education Ltd 2C

file://C:\Users\Buba\Desktop\further\Core Matheroga#\content\sb\content\c4 2 b ... 3/6/201:



Heinemann Solutionbank: Core Maths 4 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics

Coordinate geometry in the (x, y) plane
Exercise B, Question 3

Question:

A curve has parametric equations 4at?, y=a(2t-1) ,wheraisa
constant. The curve passes through the point (&i® the value ca.

Solution:

Wheny =0
a(2t-1) =0
2t-1=0
2t=1

t=

N -

1
Whent = 5,x:4

1
So substituté = andx = 4 intox = 4at?

(1)o_
4ak2) =4
1_
4a><4—4

a=4

So the value cais 4
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Coordinate geometry in the (x, y) plane
Exercise B, Question 4

Question:

A curve has parametric equations b (2t-3) ,y=b (1 - t2) , Wwhereb is
a constant. The curve passes through the point ( 05 ) —~Find the value of
b.

Solution:

Whenx =0
b(2t-3) =0
2t—-3=0
2t=3

t=

N w

Whent =

N | w

y= -5

3
So substitut¢ = Sandy = - 5intoy=b (1 -t?)

[ (37
b(1-3] =-5
b (] =-5
b = -5
(=)
b=4

Sothe value acbhis 4
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Coordinate geometry in the (x, y) plane
Exercise B, Question 5

Question:

A curve has parametric equations p(2t—-1) ,y=p( 3+ 8 ) , wherepis
a constant. The curve meets thaxis at (2, 0) and thgaxis atA.

(a) Find the value gb.

(b) Find the coordinates A.
Solution:

(@) Wheny =0

Whent= -2,x=2
So substitute= —2andx=2intox=p(2t—-1)
p[2(-2) -1] =2
p(-4-1) =2
p(-5) =2
2
P=— %

(b) Whenx =0
p(2t—-1) =0
2t-1=0
2t=1

t=

N =

_ 1
When the curve meets thexist = 5

. 1.
So substitute= intoy =p (t3+8)

1
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2
butp= - 3
2] (1) 3 1 _ 2(1 Y _ 2 85 13
Soy—_5|_\2) +8J__5\8+8j__5x8__4
: ( 13 )
So the coordinates Afare L 0o, - 7 )
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Coordinate geometry in the (x, y) plane
Exercise B, Question 6

Question:

A curve is given parametrically by the equatians 3qt2, y=4 (t3 +1) ,whereg
Is a constant. The curve meets xkaxis atX and they-axis atY. Given that
OX = 20Y, whereO is the origin, find the value @.

Solution:

(1) Wheny =0
4(3+1) =0
t2+1=0

Substitutet = - 1 intox = 3qt2
x=3q( -1) 2

X =3q

So the coordinates ofare (3), 0).
(2) Whenx =0

3qt2 =0

t°=0

t=0
Substitutet = 0 intoy = 4 (t3+ 1)
y=4[(0)3+1]

y=4

So the coordinates ofare (0, 4).
(3) NowOX = 3g andOY =4

As OX = 20Y
(3q) =2(4)
3g=8

8
q= 3

.8
So the value off is 7 .

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise B, Question 7

Question:

Find the coordinates of the point of intersectibthe line with parametric
equationx =3t + 2,y =1 -t and the liney + x = 2.

Solution:

(1) Substitutex =3t + 2andy =1 —-tintoy + x=2
(1-t) + (3t+2) =2
1-t+3t+2=2

2t+3=2
2t= -1
__ 1
t=-73
1
(2) Substitute = — Jintox =3t + 2
_al 1) _ _3 _1
X_3\_2j+2__2 +2—2
. 1.
(3) Substitute = — Jintoy =1 -t

13
So the coordinates of the point of intersection érg - } :

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise B, Question 8

Question:

Find the coordinates of the points of intersecbbthe curve with parametric
equationsx = 2t2 - 1, y=3(t+1) andthe line3x — 4y = 3.

Solution:

(1) Substitutex = 2t2 — 1 andy=3 (t+ 1) into X - 4y =3
3(2A2-1) -4[3(t+1)] =3

3(2A%-1) -12(t+1) =3

6t2-3-12-12 =3

6t2 — 12t — 15 = 3

6t2-12-18=0 ( +6)

t?-2t-3=0

(t-3) (t+1) =0

sot=3andt= -1

(2) Substitute = 3 intox =2t~ 1andy=3 (t+ 1)
x=2(3)%-1=17

y=3(3+1) =12

(3) Substitute = — 1 intox=2t°-1andy=3 (t+1)
x=2(-1)%2-1=1

y=3(-1+1) =0

So the coordinates of the points of intersecti@n(&i, 12) and (1, (

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise B, Question 9

Question:

Find the values dfat the points of intersection of the line4 2y — 15 = Owith
the parabolix = t2, y = 2t and give the coordinates of these po

Solution:

(1) Substitutex = t2 andy = 2t into 4 - 2y - 15 =0
4(t2) -2(2) -15=0

A2 -4 -15=0

(2t+3) (2-5) =0

S02+3=0 = 2= -3 = t= —and
2t-5=0 => 2t=5 = t=§

(2) Substitute = - gintox =tZandy = 2t

- (3]

5
(3) Substitute = % intox = t? andy = 2t

_ (5Y2_ 25
T lz2) T oa
5
y=2 (3 =5
So the coordinates of the points of intersecti@n %lr% , - 3) and(
25 )
20 2

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise B, Question 10

Question:

Find the points of intersection of the parabolratz, y = 2t with the circle
X2 +y2 - 9x+4=0,

Solution:

(1) Substitutex = t2 andy = 2t intox2 + y2 — 9x + 4 = 0
(t7) 2+ (2t) -9(t?) +4=0

th+ 42 -9t2+4=0

- 52+ 4=0

(P-4) (t#-1) =0

Sot?-4=0 = t?=4 = t=\4 = t= t2and
?2-1=0 = t?=1 = t=\1 = t==+1
(2) Substitute = 2 intox = t2 andy = 2t
x=(2)2%2=4

y=2(2) =4

(3) Substitute = — 2 intox = t2 andy = 2t
x=(-2)2=4

y=2(-2)=-4

(4) Substitute = 1 intox = t2 andy = 2t
x=(1)2=1

y=2(1) =2

(5) Substitute = - 1 intox = t2 andy = 2t
x=(-1)2=1

y=2(-1)=-2

So the coordinates of the points of intersectian(dr4), (4, —-4) ,(1, 2)
and (1, -2) .

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise C, Question 1

Question:

A curve is given by the parametric equatiars 2 sint, y = cost.
Complete the table and draw a graph of the curw@fo< t < 2r.

T T x| 27 | 5« Tr | 47 3x | Sx | 1lx
t 0| — — — — T | — | — — | — | — | 27
G 3 2 [ [ 3 2 3 (5]
x=2sint 1.73 1.73 —1 =2 1]
y=cosf 0.87 —1 —0.5 0.5
Solution:
T T fis 2T S T 4x 3r ST 1l
t 0o — - | = | — — T — — | — | — 2
(] 3 2 3 3] 6 3 2 3 3]
x=2sint | 0 1 1.73 ] 2 | 1.73 1 0 -1 193 | =2 | -1.73 | -1 0
y=cost |1 |087| 05| 0| -05]|-087 |-1|-087 | -0.5 0 0.5 087 1
vk
L] \i*--.
r; TN
{ s ASEES

LKl
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Coordinate geometry in the (x, y) plane
Exercise C, Question 2

Question:

A curve is given by the parametric equatianssint, y = tant, — % <t< % Draw a graph

of the curve

Solution:
.r —Ar -3 -2 - 0 T 2x 3T 4
10 L0 10 10 10 10 10 10
y=sinf | =095 | =0.81 | =0.59 | =031 0 031 0.59 0.81 095
y=tanf | -3.08 [ -1.38 | —0.73 | -0.32 0 032 073 1.38 3.08

Answers are given to 2 d.p.

J: A
4_
[ U‘ | }
~1 ] #*
_4_
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Coordinate geometry in the (x, y) plane
Exercise C, Question 3

Question:

Find the cartesian equation of the curves givethbyfollowing parametric
equations:

(a)x = sint, y = cost

(b) x = sint — 3,y = cost
(c)x=cost—2,y=sint + 3
(d)x=2 cod,y =3 sint
(e)x=2 sint—1,y=5 cosd +4
() x=cost,y =sin2
(g)x=cost,y=2 cos2
(h) x = sint, y = tant

() x=cost +2,y=4 sed
(j)) x =3 colt, y = coseit
Solution:

(a)x = sint, y = cost
X2 = sirft, y? = coft
As sirft + cost =1
2+y2=1

(b) x = sint — 3,y = cost
sint=x+3
sift= (x+3) 2
cost =y
cogt = y?
As sift + co€t = 1
(x+3) 2+y*=1
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(c)x=cost—2,y=sint+3
cost=x+ 2
sint=y-3
As sirft + coft =1
(y=-3)2+ (x+2)2=1 or (x+2)2+ (y-3)2=1

(d)x=2 cod,y=3 sint

sintzg
_ X
cost = 3
As sirft + co€t =1
(Y VYo, (X )2_ (x V2, (Y )2_
L) Tzt Floor )% 5 =l
(e)x=2 sint—1,y=5 cos+4
2 sint—1=x
2 sint=x+1
. _x+1
sint= —
and
Scos+4=y
Scosd=y-4
y—4
cost=

5

As sift + coft = 1
(X1, (¥=4 )2
L2 ) L 5 )

() x=cost,y =sin2
As sin2 =2 sint cost
y=2 sint cost= (2 sint) X
Now sirft + cogt =1
SosiRt+x2=1
= sift=1-x2

> sint=\1-x
soy= (2{1-x) x or y=21-x2

(g)x=cost,y=2 cos2
Ascos2t = 2 colt — 1
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y=2(2 coft-1)
Butx = cost
Soy=2(2¢-1)
y = 4x% - 2

(h) x = sint, y = tant
sint

Astan = —

cost
sint

~  cost
Butx = sint

X
Soy= ——

cost

Now cog =\ 1 -sirft=\1-x2 (from sirft + cogt = 1)

Soy =

1 -x2

(i) x=cost+2,y=4 sed
1

As set = codt
_ o4
y_4x cost ~— cost

Nowx=cost+2 = <cost=x-—-2

4
Soy: X—2

() x=3 cott,y = cosed
As sirft + cogt =1
sinft cogt o (.
st T st sirlt - sirf'

(cost \ o _

(
1+ \ sint ) = | sint )

1 + coft = coseét

X
Nowx =3 cott = cott= 3

andy = cosed

Sol+ (Xg)z: (y) 2 (using 1 + cost = coseét)

Page3 of 4
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Coordinate geometry in the (x, y) plane
Exercise C, Question 4

Question:
A circle has parametric equatioxs sint — 5,y = cost + 2.
(a) Find the cartesian equation of the circle.

(b) Write down the radius and the coordinates efd@ntre of the circl

Solution:

(@)x=sint—5,y=cost + 2
sint=x+5 and cos=y-2
As sift + co€t = 1

(x+5) 2+ (y-2) %=1

(b) This is a circle with centit ( =5, 2) and radius :

© Pearson Education Ltd 2C

file://C:\Users\Buba\Desktop\further\Core Matheroga#\content\sb\content\c4 2 c ... 3/6/201:



Heinemann Solutionbank: Core Maths 4 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics

Coordinate geometry in the (x, y) plane
Exercise C, Question 5

Question:

A circle has parametric equatioxns 4 sint + 3,y =4 cog - 1. Find the
radius and the coordinates of the centre of thabe

Solution:
X=4 sint+ 3
4 sint=x-3
. x—-3
sint= =,
and
y=4 cog-1
4 cog=y+1
y+1
cost=

As sirft + co€t = 1
[X—3\\2+ [y+l)2:1

\ 4 ) \ 4
(x-3)2 (y+1)?
2 7 2 -1
(x-3)%  (y+1)?
6 +t 7 15 -1
(x-3)2+ (y+1)2=16  Multiply throughout by 16
So the centre of the circle (3, -1) and the radius is

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 1

Question:

The following curves are given parametrically. &tk case, find an expression

dx .
fory 4 in terms oft.

(@x=t+3,y=4t-3

(b)x =13+ 3t y=1t2

(©)x= (24-3)%y=1-t
(d)x=6- 7,y=4531>0
Eex=\ty=6t3t > 0

(f) x = tiz,y=5t2,t<o

1 3
(g)x=5t2,y=4t" 2,t>0

1
(hx=ts-1,y=\t,t > 0O

() x=16 -thy=3- =,t<0

2
() x=6t3,y=t?
Solution:

@x=t+3,y=4t-3
dx

dt

So & (4t—3\ x1=4-3
Ya = ( ) T
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(b)x =13+ 3t y=1t2

& o2
G =3t +3

K _ 2 42 YV _ a2 (2 ) :
Soy 4 =t \& +3))-3 \t +1,) Factorise 3

C)x= (2-3)2y=1-1
X=4t2 - 12+ 9

dx
- =8t-12
Soy 5 = (1—t2) (&—12) =4( 1—t2) (Zt—S)
Factorise 4
(d)x=6- ©,y=4

x=6-t"1

X=t2
o 11
= ot 2
dx 1 1 3
Soy g =68 x 5t7 2=33"2=3t2

_ 4 _ 2
(x= 3,y=5t
X=4t~ 2
%T:_&—s

(Q)x=5t2,y=4t" 2
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ax i _5_132
G —oXxX St 2=t 2
dx 3 5 1 s_1
Soy g =4 2x StT2=100" 2" 2=10" 2
i
(hx=ts-1,y=\t
& _12_,_1._2
a« - 3ts =3t s
& _ i_:2_ 2 1_2 _12_2 1 _2=
Sy =Vtx 3t7 s=tzx 5t7 3=tz 3= 3t &
- 4 2
() x=16 -t%,y=3 - ;
dx
X _ 43
- &
& 20 ( 3 )
Soydt— \S_t)\_4)

= —123+ 822 [or8t2 - 123 or4t? (2 - )]

2
() x=6t3,y="t?

& o229 -
dx 2 l 2_1 E
Soy  =tox4t” 3 =4t"" 3=4t3

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 2

Question:

. : d
A curve has parametric equations 2t - 5,y = 3t + 8. Work out | 04y d—)t(dt.

Solution:

X=2t-5y=3t+8
dx

dt

d
&w§w=(3+8) x2=@+16

d
TAydt=[,%t+16 d

[3t%+16t]

[3(4)2+16(4) ] -[3(0)2+16(0) ]
(3x16+16%x4) -0

48 + 64

112

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 3

Question:

A curve has parametric equations 2 - 3t + 1,y= 4t2. Work out | _ 15y
ax

o .

Solution:

X=t2-3t+1y=4t
dx
o =2A-3

d
Soy o = 42 (Zt—s) = g3 - 122

d
| Sygd=[_J583-122 o
[2t4-a3] _p°

1
= [2(5)%-4(5)3] -[2(-1)%-4(-1)73]
=750-6
= 744

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 4

Question:

. . 1
A curve has parametric equations 3t%,y = < +t3,t> 0. Work out] ;

dx
—dt.

Solution:

=

x=3%y= T+t

o
5 = ot

d 1 1
Soy ¢ = (t—+t3) x6t= T x6t+t3x6t=6+ 6l

d
Josygdt=1,:6+6a4 d

6
= [6“3 }0.53
6 6
= [6( ) +g(3)5}— [6(0.5) +z (05)
5 |
]
= 309.6 — 3.0375

9
= 306.5625 (or 306; )

© Pearson Education Ltd 2C

file://C:\Users\Buba\Desktop\further\Core Matheroga#\content\sb\content\c4 2 d ... 3/6/201:



Heinemann Solutionbank: Core Maths 4 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics

Coordinate geometry in the (X, y) plane
Exercise D, Question 5

Question:

dx

A curve has parametric equations t> - 4t,y = t2 = 1. Work out ] _ ;% —dt.

Solution:

x=t3-4ty=t>-1
dx 2
o =X -4

d
Soy & - (t2—1) y (32_4) — - a2 -3+ 4= -T2+ 4

1_223t4—7t2+4 d =] §t5_ %t3+4t] _22
=1 3(2)5- 5(2)%+4(2) 1 - [5(-2)5- 3 (-2)%
(-2)]

8 8
=8 .- (-8%)
1
_17E

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 6

Question:

4

1
A curve has parametric equations 9t s,y =t~ 3,

t>0.

d :
(a) Show thay ﬁ = a, wherea is a constant to be found.

(b) Work out [ By <.

Solution:

4 1
@x=9%s3,y=t" 3

ax 429 4 1
dt—9><3t3 —9><3t3—123

dx 1 1 11
Soy g =t~ sx123=12" 3+ 3=129=12
Soa=12

dx
b) [Py gdt=1."12 d= [12[]35:12(5) - 12

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 7

Question:

A curve has parametric equations \|_t y = 4‘@, t>0.

(a) Show thay 3—: = pt, wherep is a constant to be found.

(b) Work out | 8y S

Solution:
(@)x =\t y=a{t
1
X=t2
dx 1 1 1 1
ax i =_q1_ 1 _
t_2t2 —2’[ 2
d 1
yd_)t(=4ﬁ’>< Et_z
3 1 1
=4t 2 x Et_z
3 1
=2t2 2
:2t1
=2t
Sop=2

(b) | By 5= [ Sadt= [2] B= (6)2- (1)2=35

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 8

Question:

The diagram shows a sketch of the curve with pahdrmequationx = t2 - 3,
y = 3t, t > 0. The shaded regidiis bounded by the curve, theaxis and the
linesx = 1 andx = 6.

(a) Find the value afwhen
()x=1
(i) x=16

(b) Find the area dk.

J.-‘ F 3
-
/| .
O 1 6 x
Solution:
(a) Substitutex = 1 intox =t% - 3
t2-3=1
t2=4

t=2 (ast > 0)
Substitute = 6 intox = t2 - 3
t2-3=6

t2=9

t=3 (ast > 0)

(b) | ,Bycx = ] 3y Sct
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dx
a =2

dX 2
Soy =3 x2t=6t
d
_ 3 3
=[2t°] ,
=2(3)3%-2(2)°3

=54 -16
= 38

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 9

Question:
The diagram shows a sketch of the curve with pahdrmequationx = 42,

y=t(5-2) ,t > 0. The shaded regiddis bounded by the curve and
x-axis. Find the area &t

?
Y a

-.*"."

0

g
Lh

Solution:

Whenx =0
42 =0
2=0

t=0
Whenx = 25
42 = 25

2 2,
So | #ydx = [ 2y gt
ax

dt

d
Soy o =t (5—2) x8=82 | 5-2 | =407~ 16°
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S dx

5
Jo2y grdt=[,240% - 163 ot

|
L
2

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise D, Question 10

Question:

The regiorR is bounded by the curve with parametric equation$3, y = 3—12

thex-axis and the lines= — 1 andx= - 8.
(a) Find the value dafwhen
()x= -1
(i)x= -8
(b) Find the area (R.
Solution:

(a) (i) Substitutec = - 1 intox = t3

= -1
t=3%-1
t= -1
(i) Substitutex = — 8 intox = t3
3o _
t=3-8
t: —_

dx
= _ a2
dt_3t
x _ 1 2 _
Soydt—gxa—l
N (Y ()
[,y qde=f _," M= | t] _,7 = -1 - | -2/
\ ) \ )
=-1+2=1

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise E, Question 1

Question:

The diagram shows a sketch of the curve with pamdereguation = 4 cog,
y=3sint,0 < t<2xu

(a) Find the coordinates of the poidtsandB.
(b) The pointC has parameter= %. Find the exact coordinates©f

(c) Find the cartesian equation of the curve.
}.l ‘.
B

=Y

Solution:

(@ (1) AtA,y=0 = 3 sint=0 = sint=0
Sot=0andt=n
Substitute = 0 andt = 7 intox = 4 cod
t=0 = x=4cos(0) =4x1=4
t=r = x=4cosr=4x (-1)=-4
So the coordinates Afare (4, 0).
(2) AtB,x=0 = 4 coge=0 = <cost=0

3r

T
Sot = 2andt = 7

3
Substitute = %andt = %intoy: 3 sint
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_r PO O 2 _
t=735 = y—Ssmkzj =3x1=3
_ o [ 3T
t=75 = y—Ssm\2

) =3x -1= -3
)

So the coordinates Bfare (0, 3

(b) Substitute = %intox: 4 cod andy = 3 sint
X =4 cos (%} :4X% :ZKS
y=3 sin (%) :BX% :g
So the coordinates Gfare \ 2r3, S }
(c)x=4 cog,y=3 sint

X .Y
cost = 4andsm— 3

As sift + coft = 1
T () (e

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise E, Question 2

Question:

The diagram shows a sketch of the curve with pahdereguationx = cost,
y= % sinZ.
0 < t< 2z The curve is symmetrical about both axes.

(a) Copy the diagram and label the points havingrpaters = 0,t = %,t =r

3r

andt = EX

(b) Show that the cartesian equation of the culsy@ £ x2 (1 - x2) .

y4

Solution:

1
(@) (1) Substituteé = 0 intox = cost andy = 5 sin2

x=cos0=1
1 y 1 o 1 _
—Zsmkzxoj =3 smO—2 x0=0

Sowhen=0, (x, y) = (1, 0)
T 1
(2) Substituté = 7 intox = costandy = 3 sin2

— r _
X—COS2 =

1
yzzsinkzx
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Sowhert= 7, (x, y) = (0, 0)

1
(3) Substitute = z intox = cost andy = 7 sin2

X=cost= -1

y:%sin(%}:

N -

x0=0
Sowhen=z (x, y)=(-1, 0)
3n 1
(4) Substitute = —intox = costandy = 7 sin2

2
= e E
X=C0Ss—, =
1 3r 1 1
y:ESin(2X7) =3 sm( 3) =5x0=0

3t
Sowhern= =, (x, y) = (0, 0)

.1; "

S

1 1
(b)y= 3 sinad= 7 x 2 sint cost = sint cost

ASX = cost

y = sint x X

y =X sint

Now sirft + cogt = 1

SosiRt+ x2=1

= sirft=1-x2

- sint:\ll—x2

Soy=x{1-%2 or y2=x2(1-x2)

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise E, Question 3

Question:

A curve has parametric equations sint,y =cos2,0 <

(a) Find the cartesian equation of the curve.
The curve cuts the-axis at @, 0) and b, 0).

(b) Find the value ca andb.
Solution:

(a)x =sint,y = cos2
As cosP=1 - 2 sirft

y:1—2><2
(b) Substitutey = 0 intoy = 1 — 2
0=1-2¢2
%% =1
2_ 1
X"= 5
i_ B 1
X= =% Z—i Z_i\ﬁ
11 2 _\2
2= 22~ 2

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise E, Question 4

Question:

. . 1
A curve has parametric equations 757,y = t# +1.

(1+t) (1-t) "

Expresd in terms ofx. Hence show that the cartesian equation of theedsr

N

Y= on-1-

Solution:

1 (
(1+1) X L 1+t

Simplify
1 . :
~  Divide each side by

Multiply each side by (1 )

N—

1+t= 7  Simplify

Sot= -1
. 1 : 1
Substitutet = T — 1intoy = 57T

X

1

y:
1 1
(1+ =-1)[1- (T -1) ]

1

1 1
=(1- = +1
X( X )

1 1
(2730
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_ 1
1 2X 1
S (==
X X X
_ 1
1 2x-1
X( X )
_ 1
2x-1
X2
X2 ( 1 b \\
= 51 | Remember - =2 |

So the cartesian equation of the curve#s 7, 7.

© Pearson Education Ltd 2C
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Coordinate geometry in the (x, y) plane
Exercise E, Question 5

Question:

A circle has parametric equatioxns 4 sint — 3,y =4 cod + 5.
(a) Find the cartesian equation of the circle.

(b) Draw a sketch of the circle.

(c) Find the exact coordinates of the points adrisction of the circle with the
y-axis

Solution:

(@)x=4 sint—-3,y=4 cog+5
4 sint=x+3

. X+ 3
sint= =,
and
4 cos=y—-5

y->s
cost= —,

As sirft + co€t =1

[ X+3 ) 5 ((¥y=5)o_

S U B

(x+3)2 (y-5)2
42 * 42 =1

(x+3) 2
42

(x+3)2+ (y=-5)2=42 or (x+3)2+ (y-5)2=16

_E\ 2
><42+ %x42:]_><42

(b) The circle (x+3) 2+ (y-5) 2=4%hascentre ( -3, 5) and
radius 4
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(c) Substitutec= 0 into (x+3) 2+ (y-5) 2=42
(0+3) 2+ (y-5) =4
F+ (y-5)2=4
9+ (y-5) ?=16
-5)2=7
y(—y5:)i1_7
y=5+\7
So the circle meets tly-axis at ( 0, 5+\|7) and (0O, 5—\|7) :
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Coordinate geometry in the (x, y) plane

Exercise E, Question 6

Question:

Find the cartesian equation of the line with pareimequationx = ———,y =

3+2

1+“t¢—L
Solution:
_2-3
X = 1+t

( A
x\1+t)
x(1+t) =2
X+xt=2-3
X+Xxt+3t=2
xt+3t=2-x

t(x+3) =2-x
(x+3) 2-x

(x+3) — x+3

2-X
T x+3

2
Substitutea =

X+ 3
2 -X
3+2(
X+3
y= 2 -x
1+ (
X+ 3
2-X
3+2(
X+ 3
= 2-X
1+ (
X+ 3
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3x (x+3) +2( 2 ) x (x+3)

2

- X
X +

~) % (x+3)

Ix (x+3) + (

3(x+3) +2(2-x)
(x+3) + (2-x)

_ X+9+4 - X
T X+3+2-X
_ x+13
5
13

X
Soy= ¢ + &
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Coordinate geometry in the (x, y) plane
Exercise E, Question 7

Question:
A curve has parametric equations 2 -1, y=t- t3, wheret is a parameter.
(a) Draw a graph of the curve for -2 t < 2.

(b) Find the area of the finite region enclosedh®yloop of the curv

Solution:

! -2 -1.5 1 —0.5 0 0.5 1 15
x=£-1 3 1.25 0 -0.75 -1 | =075 0 1.25 3
y=t—p 6 1.875 0 | -0375 0 0.375 0 | -1875| -6

LAt I
=) IR AN
J'. "‘
¥ A
r. A
N >
L4 i N H =
) |
i
o N
e .\‘.
W |

d
(b) A=2] _ Oyax=2[gly Tdt, whenx= -1, #-1= -1, Sad=0

Whenx=0, t2-1=0, Sd=1

& _
dt_zt
d
Soy g = (t—t?’) x 2t = 22 - 24

Therefored = 2 | 012t2 - 2t%dt
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2 2
-2 30- 30 |
=2 (S -FmS |- S -E® ]
Ll (z_2)
=2 \3Ts) "0
4
:2)(1_5
8
= 15

8
So the area of the loopTs
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Coordinate geometry in the (x, y) plane
Exercise E, Question 8

Question:
A curve has parametric equations t2 - 2,y=2t,where -2 < t < 2
(a) Draw a graph of the curve.
(b) Indicate on your graph where
t=0
(it>0
(iit<0
(c) Calculate the area of the finite region endlosyg the curve and try-axis

Solution:

)

=0

A
=10

(b) (i) Whent=0,y=2(0) =0.
This is where the curve meetsxfaxis.
(i) Whent > 0,y > 0.
This is where the curve is abovexfexis.
(iif) Whent < 0,y < 0.
This is where the curve is below kaxis.

d
(c) A=2] _20ydx:2fo\|_2yfdt, Whenx= -2, t?-2= -2, sd=0

Whenx=0, t2-2=0, sa=\2

& _
dt_2t
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dx 2
Soy  =Ax2t=4t
Therefored = 2 | O\|_24t2dt

4
:2[51:3 }O\l_z

=2 3 ([2)%-5(0)3

1
w |
—
~l
N
w
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Coordinate geometry in the (x, y) plane
Exercise E, Question 9

Question:

Find the area of the finite region bounded by tineve with parametric

: 4 : :
equationx = t3, y= 7,t#0, thex-axis and the lineg = 1 andx = 8.
Solution:

(1) Whenx=1,t3=1,sot=31=1
Whenx = 8,t3=8, sot = 3[8 = 2

dx
(A= [Bydx= T %y o
dx
B =
dx 4 2
Soy i = 7 X3 =12

ThereforeA = | 212t
27 2
= [ 6t7] 1

=6(2)2-6(1) 2
=24 -6
=18
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Coordinate geometry in the (x, y) plane
Exercise E, Question 10

Question:

The diagram shows a sketch of the curve with pah@rrequationx = 3‘|_t,
y=t(4-t) ,where0 < t < 4.TheregiorRis bounded by the curve
and thex-axis.

3 3
—Etz.

N |-

(a) Show thay 2—: = 6t

(b) Find the area dR.
Y a

;_,I"Il'

0 6
Solution:

(a)x:3‘|_t:3t%

x 1 1_,_38
@ - 2 X3z T= 3t

dx 3._1
Y =t (4—t} x St 2
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A= Iy G

1 3 3
1046t2 - St 2t

S
_ |r 6, 2° W‘ 4
L () (2 J°
:[41:2—%%}04
3 3 2 3 3 2
= [4(4)2—3(4)2} —[ 4(0)2 -3 (0)2}
_ _3 a0
= | 4x8-73 x32) -0
1
=32 -193
4
=12¢
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