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

Question:

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

and draw a graph of the curve for -5 t < 5.

t 5| 4 [ 3] 2]-1]-05]J05] 1 [ 2]3][] 4735
x=2t | -10 | -8 —1
5
y==| -1 | -125 10
t
Solution
¢ S| -4|-3|-2|-1|-05|l05| 1| 2| 3] 4] s
x=2 |-10| -8 |-6|-4|-=2]-1 1 2| 4] 6 10
5
Vg —1 |-1.25-1.67|-25| -5 |-10]| 10| 5 | 25 |1.67|1.25] 1
Yar 3
=) :
1
A1
13 ;
5
) TR
= ,\ w4
-
T = ErEaEs A a3 T
LT
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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 equatlomstz, 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
Fary
{F
n RRRF 4
Zaan,
\\.‘J .
"
‘:_.J"
NNT~g 6 % 10 1214 16 ]
o h.\.\ Ll
A ""\
e
\\
'\‘\
a ‘\‘
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Coordinate geometry in the (X, y) plane
Exercise A, Question 3

Question:

Sketch the curves given by these parametric equations:
(@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:
@

f ——1 — ) —] ‘} ] : ?' —1
x=t-2 | —6 -5 —4 —3 s ] 0 1 2
y=£'+1| 17 10 5 2 1 2 5 10 17

L
_1'}‘ -
T T >
-6 0 2 *
(b)

t -3 4 =1 0 1 2 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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VA

6-//

T T "‘_
_2 U -? X
(c)
t 0 1 2 3 4 5
y=1 0 1 4 9 16 25
v=H5-t1| 0 4 6 6 4 0
¥ A
T
—>
U 25 .1—
(d)
t 0 0.25 0.5 0.75 1 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.
VA
44
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t S | 4| 3| =2]-1]0]1][2 3 4 5

x=t 25 | 16 | 9 4 0| 1| 4 9 16 | 25

y=02-tNt+3) | 14| 6| 0 4 6 6 | 4|0 | -6|-14]|-24

VA

6_

. >
0 a5 &
—24 4
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Coordinate geometry in the (x, y) plane
Exercise A, Question 4

Question:
Find the cartesian equation of the curves given by these parametric equations:
(Q)x=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 -2
MHx=\t,y=t(9-t)
(gx=3t-1,y=(t-1) (t+2)

1

(hyx= —5,y=t5t+2

1 1
t+l1y_ B1t¢ _11t¢2

(i) x =

. t t 1
Ox=z-1y= ot ~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 curveis (x + 2) 2

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

t=5-X

Substitute = 5 — xintoy =t - 1

y= (5-x) %-1

y=25-1k+x2-1

y= X2 — 10X + 24
So the cartesian equation of the curvye:'ﬁsx2 - 10x + 24.

(c)x= %,y:S—t

X =

1
So the cartesian equation of the curves3 - .

1

(d)x=2t+1,y= 7
x=2t+1
2t=x-1
Xx—1

2

poey o X2 L _1
Substitute = —~intoy =
1
y:
x—1
(=)
[ .
y= ;-7 | Note: This uses = |
: (=) |

So the cartesian equation of the curwe s

Xx—-1-
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(e)x=2t2 - 3,y=9 -t

x=2t?-3

A2 =x+3

2_ X+3
- 2

| +3
Substituta? = ~——intoy = 9 — 2

X+3

y=9- 2

18- (x+3)
y= >

15 -x
y= >

. ; ) 15 -x

So the cartesian equatloryls 5

X =

t = x2
Substitutet = x2intoy =t (9 —t)
y=x°(9-x)

M x=\Ly=t(9-t)
=\t

So the cartesian equationyis x2 (9 - x2) .

(gx=3t-1,y=(t—-1) (t+2)
x=3t-1

gt=x+1
X+1
- 3
Substitute = “==intoy = (t-1) (t+2)
X+1 X+1
X+1 3 X+1 6
v= (-3 U8
_ ((x+1-3 ) [ x+1+6 )
Y= s )L 3 )
_ [ x=2 ) [ x*+7)
Y= (s )L 3 )
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i/ Yo )
y = 9 k X — 2 ) k X + 7 )

So the cartesian equation of the curwe s

_ 1
X= 122
x(t-2) =
_1
t- T X
_ 1
t= 3 +2
_ 1 2
t= 3+
_ 1+ 2x
t= X
. 1+ 2, 2
Substitute = ——intoy =t
_ [ 1x2x Y,
Y= U x )
So the cartesian equation of the curve s
_ 1 _ 1
x= 1YY= =2
1
X= t+1
(t+1)x=1
_ 1
t+1=7
_ 1
t= 7 -1

: 1 - - —
Substitute = - - lintoy= 75

Page4 of 6
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_ 1
y 1
=-3
X
_ 1
T
X X
y = 1
(=X
X
y [ | . o |
Y= T-3« | Note: This uses = |
L (2y

So the cartesian equation of the curve+s T3 .

. t ot
OX= 1YY= 1

t
X= 51

2t—-1
xx o1 ) ==—=x 221 Muliply each side b
\ )T a1 X ) ply each side by
(2t-1)

x(2t—-1) =t Simplify
2tx - x =1t Expand the brackets
2tx=t+x  Addxto each side
2AXx—t=X Subtract 2from each side
t(2x—-1) =x  Factorise t
t(2x-1) X . .
(2x-1) = 2x-1 Divide each side by (- 1)

X N
t= 57 Simplify

t
t+1

- R S _
Substitute = — —7intoy =
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X
(2X_1)
y= X
(2x—1+1)
X
(2x—l)
y= X 2x—1
(2x—1 2x—l)
X
(2x—1)
y= X+2x-1
2x-1
X
(2X_1)
y= 2y —
(2X_1)
a
) i (E)
Y= -1 ILNote: Thisuses(g)
b

So the cartesian equation of the curveis
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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 SN S 3
(i) x = 2i-3'Y = 2t—3’t¢ 2

represent the same straight |

Solution:

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

x-1
2

-1
Substitutet = ——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
y ot
(i) x= 33, 2t- 3
t a
y (_2t—3) (E) N
= 1 Note: . =3
(ETE) (E)
y _
X—t
1

Substitutd = %intox: —

2t-3
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The cartesian equations of (i) and (ii) are the same, 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 the following curves megiaxis:
(@x=5+t,y=6 -t

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

©)x=t3y= (1-t) (t+3)

@x= $,y={(t-1) (Z-1) ,t#0

(e)x= 777 y=t-9,t# -1

Solution:

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

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

Wheny =0

2t-6=0

2t=6

sot=3

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

XxX=6+1

Xx=7

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

C)x=ty= (1-t) (t+3)
Wheny =0
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(1-t) (t+3) =0
sot=1andt= -3
(1) Substitute = 1 intox = t2

x = 12

x=1

(2) Substitute = — 3 intox = t?
x=(-3)72

X=9

So the curve meets thleaxis 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) Substitute = 1 intox = 7

1

X= "1y

x=1

-

1
(2) Substitute = Jintox= ¢

—

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

(e)x= 7.¢y=t-9

Wheny =0

t-9=0

sot=9

2t
1+t

Substitutd = 9 intox =

. 2(9)
1+ (9)
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_ 18
X= 10
_ 9
X= 5

9
So the curve meets theaxis at ( 5 O)

© Pearson Education Ltd 20
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Coordinate geometry in the (x, y) plane
Exercise B, Question 2

Question:

Find the coordinates of the point(s) where the following curves megiaxis:

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

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

_t=1 2t
@)= Y= 2+1’

t# -1

Solution:

(a) Whenx =0
2t=0
sot=0
Substitutet = 0 intoy =t - 5
y=(0)?-5
y= -5
So the curve meets theaxisat (0, -5) .

(b) Whenx =0
\|3t—4:O
3t—-4=0
t=4

wlps

sot =

) _ 4. _ 1
Substitutd = zintoy = %
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1
y =
(2)2
3
- 1
SRR
(3)
[ . o |
y= 75 | Note: This uses = |
L =S ]
b
— 9
So the curve meets tlyeaxis at L 0, T6 )
(c) Whenx =20
2+2t-3=0

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

sot= —-3andt=1

(1) Substitute = — 3intoy=t(t—-1)

y=(-3)[(-3) -1]

y=(-3)x(-4)

y=12

(2) Substitute = 1 intoy =t (t—-1)

y=1(1-1)

y=1x0

y=0

So the curve meets tiyeaxis at (0, 0) and (0, 12).
(d) Whenx =0

27 -t3=0

t3=27

t =327
3

sot =

1
Substitutet = 3 intoy = 73
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[ 1)
So the curve meets thyeaxis at \ 0, 3 )
(e) Whenx =0
t-1 _
t+1 ~ 0

_ I La _q |
t—l—O LNOteb —O:>a—OJ
Sot=1

Substitutd = 1 intoy =

2+ 1
__2(1)
y= (1) 2+1
2
y= 5
y=1

So the curve meets ty-axis at (0, 1)
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Coordinate geometry in the (x, y) plane
Exercise B, Question 3

Question:

A curve has parametric equations 4at?, y=a(2t-1) ,whereasa
constant. The curve passes through the point (4, 0). Find the v:a.

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 oais 4.

© Pearson Education Ltd 20
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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) , Where lis
a constant. The curve passes through the point (0, -5) . Find the value of
b.

Solution:

Whenx =0
b(2t-3) =0
2t—-3=0
2t=3

t=

N w

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

[ (2)7] -
b{1-3] =-5
b (] =-5
o oS
(=)
b=4

So the value ob is 4.

© Pearson Education Ltd 20
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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 ) , where ps
a constant. The curve meets iaxis at (2, 0) and thgaxis at A

(a) Find the value gb.

(b) Find the coordinates A.
Solution:

(a) Wheny =0

Whent= - 2,x=2
So substituté= —2andx=2 intox=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 theaxist = 3

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

1
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2
butp= - 3
_ 2] (113 1 _ 271 Y _ 2 6 13
SoOy=-%5| (2 ) *8 | =-5(8*t8 ) = -5 X% =7
. [ 13 \
So the coordinates @farek 0, —j)

© Pearson Education Ltd 20
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Coordinate geometry in the (x, y) plane
Exercise B, Question 6

Question:

A curve is given parametrically by the equations 3<qt2, y=4 (t3 +1) ,whereq
IS a constant. The curve meets the x-axis ah&the y-axis at.\XGiven that
OX = 20Y, whereO is the origin, find the value .

Solution:

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

Substitute £ - 1 into x= 3qt2
x=3q( -1) ?

X =30

So the coordinates of ate (3q, 0).
(2) When x=0

3qt2 =0

t°=0

t=0

Substitute £ 0 intoy=4 (t3+ 1)
y=4[(0)3+1]

y=4

So the coordinates ofafe (0, 4).
(3) Now OX= 3g and OY=4

As OX=20Y
(3q) =2(4)
39=28

8
q= 3

8
So the value of g ig

© Pearson Education Ltd 20
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Coordinate geometry in the (x, y) plane
Exercise B, Question 7

Question:

Find the coordinates of the point of intersection of the line with parametric
equationsx =3t + 2,y =1 —tand 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=-3
1
(2) Substitute = — Jintox =3t + 2
_al 1) _ _3 _1
X_3\_2j+2__2+2_2
. 1.
(3) Substitute = — Jintoy =1 -t

N |w

N—

1
So the coordinates of the point of intersection érg

© Pearson Education Ltd 20
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Coordinate geometry in the (x, y) plane
Exercise B, Question 8

Question:

Find the coordinates of the points of intersection of the curve with parametric
equationsx = 2t2 - 1, y=3(t+1) andtheline3x — 4y = 3.

Solution:

(1) Substitutex = 22— 1 andy =3 (t+ 1) into X - 4y =3
3(2A2-1) -4[3(t+1)] =3

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

6t°-3-12-12=3

6t°— 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%2-1=1

y=3(-1+1) =0

So the coordinates of the points of intersection are (17, 12) and

© Pearson Education Ltd 20
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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

42 -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]

a1

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

_ (5Y2_ 25
T lz2) T e
_o [ 5
y=212
So the coordinates of the points of intersection %r% : )— 3 (and
25 N

© Pearson Education Ltd 20
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Coordinate geometry in the (x, y) plane
Exercise B, Question 10

Question:

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

Solution:

(1) Substitutex = t2 andy = 2t intoxZ + y2 — 9x + 4 = 0
(%) 2+ (2t) 2=9(t?) +4=0

th+ 42 -9t2+4=0

th-5t2+4=0

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

Sot?-4=0 = t?=4 = t=\4 = t= +2and
?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 intersection are (4,4), (4, —-4) , (1, 2)
and (1, -2) .
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Coordinate geometry in the (x, y) plane
Exercise C, Question 1

Question:

A curve is given by the parametric equatia@ns?2 sint, y = cost.

Complete the table and draw a graph of the curve fokO t < 2r.
T T x| 27 | 5« Tom | 47 3x | Sx | 1lx
i 0 — — — — g |—|— |—|—|— |27
6 3 2 [ [ 3 2 3 6
x=2sint 1.73 1.73 —1 =2 1]
y=cosf 0.87 o —0.5 0.5
Solution:
T T fis 2T 5T T 4x 3r ST 1l
t ol — - | =] — — T — — | — | — 2T
[ 3 2 3 6 (] 3 2 3 6
x=2sint |0 1 173 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 05 [087] 1
vk
L] \i*--.
r; TN
I Siesits
N B BT A
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Coordinate geometry in the (X, y) plane
Exercise C, Question 2

Question:

A curve is given by the parametric equati@nssint, 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 given by the following parametric
eqguations:

(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 cott, y = cosert
Solution:

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

(b) x = sint — 3,y = cost
sint=x+3
sift= (x+3) 2
cost =y
cogt = y?
As sirft + cogt = 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 + cogt =1
(y=-3)2+ (x+2)2=1 or (x+2)2+ (y-3)2=1

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

.Y
sint= 3
_ X
cost = 3
As sirft + cogt = 1
(Y Y2, (X )o_ (x VY2, (Y )2_
(3 )0 Lz %Fl or (5% (5 )%=
(e)x=2 sint—1,y=5 cogd +4
2 sint—1=x
2 sint=x+1
. _x+1
sint= —
and
Scos+4=y
Scosd=y-4
y—4
cost= —(/—

5

As sirft + cogt = 1
(x+1 Yo (y=4 )\, _
Lz )t s )Tl

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

> sint=\1 -
Soy= (2{1-x) x or y=21-»2

(g)x=cost,y=2 cos2
As cos2t = 2 cost — 1
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=2(2 coét-1)
But x= cost
Soy=2(2¢-1)
y = 4x% - 2

(h) x = sint, y = tant
sint

Astant = —

cost
sint

~  cost
But x= sint

_ X
SO cost

1 - sirft = \{1 - x?

Now cog =
X
1-x°

Soy=

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

1
AsS sed = cod

4
y= 4 X cost ~ cost

Now x=cost+2 = cost=x-2

So

() x=3 cott,y = cosed
As sirft + cogt =1
sinft cot 1 ( - sirlt }

siPt | st sirlt \

(et Yo_ [ _L )2
S e e

1 + coft = coseét

Now x=3 cott = cott= Xg
and y= cosed

Sol+ (—\2— (y) 2

Page3 of 4
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(from sirft + cot = 1)

(using 1 + cost = coseét)


www.biochemtuition.com

Heinemann Solutionbank: Core Maths 4

Dr.Faisal Rana www.biochemtuition.com
X
ory’=1+ ( 3 } 2
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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 of the centre of the

Solution:

(@)x=sint—-5,y=cost + 2
sint=x+5 and cos=y-2
As sirft + coft = 1

(x+5) %+ (y-2)°=1

(b) This is a circle with centt ( =5, 2) and radius
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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 the ¢

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

As sirft + cogt =1
[X—3\2+ [y+l}2:1

\ 4 ) \ 4
(x=3)2  (y+1)?

2 7 2 -1
_ 2 2
(x-3) N (y+1) _q

16 16

(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 20
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Coordinate geometry in the (x, y) plane
Exercise D, Question 1

Question:
The following curves are given parametrically. In each case, find an expression

dx .
fory - in terms oft.

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

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

(C)x= (2-3)23y=1-1t
(d)x=6- 7,y=4531>0

Ee)x=\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~- Z,t<0

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

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

dt

d
Soyg = | 4-3 ) x1=4t-3
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(b)x =13+ 3t y=t2
dx 2
o =3+ 3

d
Soyd—)t(:t2 (3t2+3) =32 (t2+1) Factorise 3

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

dx

o =8t-12

Soy5 = (1—t2) (&—12) =4< 1-2 | <2t—3)
Factorise 4

(d)x=6- 7,y=d

x=6-t"1
dx 2

da ~t

d
Soyq =43 xt™2= 4

e)x=\ty=6

X=t2
o 11
a = 2t 2
dx 1. _ 1L 1 3
Soyg =65x 3t 2=35" 2=3t>

4
) x = t—z,y:5t2

X =4t~ 2

dx

= _ _ -3
dat — 8t

d 40
Soyg =52x -8 3= -40273= -4~ 1= - T

1 3

(Q)x=5t2,y=4t" 2
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& _, 1 5 _1
dx _ § 5 _ l _ § _ l -2
SO0y = 2 X St 2=1000 27 2 =1

& _ 12 ,_1._2
a - 3ts =3t 3
2 1 1 _ 2 1.1 2 1 _ 1
Soyg =Vtx St7 s=tzx 5t73=3tz" 3= 35t &
4 2
() x=16-t",y=3 - ;
X
X _ _ 43
= -4
@x (., 2) ([ .3
Soydt—\3 t ) 4)

=3x | _4tsj + 2 x4
= - 123+ 82 [or8t2 - 123 or4t? (2 - 3)]

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

& _ 22 - s
dx 2 l 2_1 E
Soyy =tox4t” 3=4t"" 3=4t3
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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=3+8
dx

dt

d
Soyq = (&+8) x 2 = 6t+ 16

d
TAyGrdt= [, %t+16 d

[3t°+16t]

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

48 + 64

112
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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 | _ l5y
dx

Edt.

Solution:

d
Soyqr = 42 (Zt—s) = 86 - 122

d
| Sygqd=[_ 58 -122 o

4 _ 23 5
[2t*- 4] _,

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

Solution:

[EE

x=3%y= T+t

& _
5 = ot

d 1 1
Soyg = (t—+t3) x 6= T x 6 +13x 6t =6+ @

d
losY ﬁdt =[50+ 6% dt

6
= [6“ st }0.53
. [6(3) +§(3)5}— [6(0.5} +2 (05)
5 |
]

= 309.6 - 3.0375
9
=306.5625 (or 3065 )
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Coordinate geometry in the (x, y) plane
Exercise D, Question 5

Question:

: : 3 _ 2 2, &
A curve has parametric equations t° — 4t,y = t* - 1. Work out| _ Y & cit.
Solution:

x=t3-4t y=t>-1
& 0
dt—3t—4
x (.0 ) (L2 A R S S )
Soydt— Kt_lj X K3_4) —3_4{ _3t +4—3_7t+4

204d _ 72 _ 1 35_ 1.3 2
[ _ %3t M4 d = [ - SPHat]

3 7 3 7
=15(2)°-35(2)°+4(2) 1 - [5(-2)°- 5(-2)°+
(-2)]

8 8
_SE_ ( _SE)
1
_17E
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Coordinate geometry in the (x, y) plane
Exercise D, Question 6

Question:

4

A curve has parametric equations 9t s,y=t~ 3,t> 0.

1
31

d :
(a) Show thay ﬁ = a, where as a constant to be found.

(b) Work out | 2% Z—Tdt.

Solution:
i 1
(@x=9%s3,y=t" 3
d_X_ fé_l_ ﬂl_ 1
q = ><3t3 —9><3t3—123
dx 1 1 11
Soyg =t~ s x123=12" 3% 3=120=12
Soa=12

dx [ (
(b) [y gdt=1."12 d= LlZ]35:12k5) -12 3 =24
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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, where pis a constant to be found.

(b) Work out | 8y St

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

(b) | By Sdt=[ Sadt= [2] B= (6)2- (1)2=35
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www.biochemtuition.com

Heinemann Solutionbank: Core Maths 4 Pagel of 2

Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank
Edexcel AS and A Level Modular Mathematics

Coordinate geometry in the (x, y) plane
Exercise D, Question 8

Question:

The diagram shows a sketch of the curve with parametric equatirot%— 3,
y = 3t, t > 0. The shaded regidiis bounded by the curve, theaxis and the
linesx = 1 andx = 6.

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

(b) Find the area dk.

J.-‘ F 3
-
7 .
of | ¢ x
Solution:
(a) Substitutex = 1 intox =t% - 3
t2-3=1
t2=4

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

t2=9

t=3 (ast > 0)

(b) T ,Bycx = ] 3y St
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dx
@ =2

dX 2
Soy =3 x2=6t
d
J Ry qodt= [ 362 dt
- 3 3
= [28%] ,
=2(3)3%-2(2)°3
=54 - 16
= 38

© Pearson Education Ltd 20

Page2 of 2

faisal.rana@biochemtuition.com


www.biochemtuition.com

Heinemann Solutionbank: Core Maths 4 Pagel of 2

Dr.Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank
Edexcel AS and A Level Modular Mathematics

Coordinate geometry in the (x, y) plane
Exercise D, Question 9

Question:
The diagram shows a sketch of the curve with parametric equatiromsz,

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
t2=0

t=0
Whenx = 25
42 = 25

25 e = [ 2y
So | #ydx = [ 2y gt

dx

dt
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Bl

[ oy gd=1], 2402 - 1683 b

r
L

S FE)a (30 - (SO0
2
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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 afwhen
()x= -1
(i)x= -8

(b) Find the area (R.
Solution:

(a) (i) Substitutec = - 1 intox = t3
t3=
(=3
t= -1
(i) Substitutex = - 8 intox = t3

-1
-1

O)R=1T _g ydx= 1 _, "ty ot
dx
= _ 2
dt_3t
dx 1 2
Soygz;xa =1
N (Y ()
[,y qde=f _," = | t] _,7 = -1 | -] -2
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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 parametric equatodscog,
y=3sint,0 < t<2nu

(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) AtAy=0 = 3sit=0 = sint=0
Sot=0andt=xr
Substitutd = 0 andt = z intox = 4 cod
t=0 = x=4cos(0) =4x1=4
t=r = Xx=4costr=4x (-1)=-4
So the coordinates éfare (4, 0).
(2)AtB,x=0 = 4cod=0 = cost=0

3z

T
So t= 2andt =

3
Substitutd = %andt = fintoy: 3 sint
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_ e [ _
t=735 = y—33|nk2) =3x1=3
_ 3
t= 2

= y=3 sin (37”) =3x -1= -3
)

So the coordinates &are (0, 3

(b) Substitute = %intox =4 cod andy = 3 sint

:4)(% :j\_3

)
J

1
) :SXE

T
X=4 Ccos 5

(
\
y =3 sin (%

So the coordinates @f are ( 2r3 , g )

(c)x=4 cog,y=3 sint

X . y
cost = —and sirt = 3

4
As sirft + coft =1
T () (e

© Pearson Education Ltd 20
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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 parametric equationsst,
1.

y= 3 sin

0 < t< 2z The curve is symmetrical about both axes.

(a) Copy the diagram and label the points having parantetedst = %,t =x

3z

andt = X

(b) Show that the cartesian equation of the cury@ isx% (1 - x2) .

y4

=Y

Solution:

(@) (1) Substituté = 0 intox = cost andy = % sin2
Xx=cos0=1
y= % sin ( 2><0) =
Sowhert=0, (x, y) = (1, 0)
(2) Substitutd = 7T;intox = cost andy = % sin

N -

1
sinO:E x0=0

— r _
X—0082 =

1
yzzsmkzx
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T
Sowhert= 7, (x, y) = (0, 0)

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

XxX=cost= -1

y:%sin(%}:

N -

x0=0
Sowhert=7z, (x, y) = (-1, 0)

3 1
(4) Substitute = fintox =costandy = 7 sin2

— e E
X=C0S~, =

N -

y= 7 sin (ZX%) =§ sin( &) =§><O=O
Sowhert= =, (x, y) = (0, 0)

.1; "

S

1 1
(b)y= 3 sin2= 7 x 2 sint cost = sint cost

As X= cost
y = sint x X
y =X sint
Now sirft + cogt = 1
Sosift+x2=1
= sift=1-x2

> sint=\1-x2
Soy=x{1-x2 or y2=x2(1-x?)

© Pearson Education Ltd 20
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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 < t< 2.

(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 cos2=1 - 2 sirft
y=1- 2¢2

(b) Substitutey = 0 intoy = 1 — 2
0=1-2°
2% =1

X2

N -

Lt
X__ 2__

~IE
I
I+
e

1 1

E: EX E:

So the curve meets theaxis at (

N
N
N
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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) (1-1)°

Express t in terms of Hence show that the cartesian equation of the curve is

X2

Y= -1

Solution:

1 (
(1+1) X \1+t

Simplify
Xi Divide each side by

N—

Multiply each side by (1 )

1
1+t= L  Simplify

=

1
(1+t) (1-t)

Substitutg = 7 - 1 intoy =

X

1

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

1

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

1 1
X (2730
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_ 1
1 2X 1
— (=)
X X X
_ 1
1 2x—1
X ( X )
_ 1
2x—-1
2
X2 ( 1 b \\
S e— |\Remember - =3 )I
( g)
2

So the cartesian equation of the curvess 7. 7.
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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 of intersection 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 + cogt = 1

([ X+3 ) 5 ((¥y=5)o_

S U B

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

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

(x+3) 2
42

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

(b) The circle (x+3) 2+ (y-5) 2=4%hascentre ( -3, 5) and
radius 4
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>
X

(c) Substitutex= 0 into (x+3) 2+ (y-5) 2=4°
(0+3) %+ (y-5)°%=4
F+ (y-5)2=4#
9+ (y-5)2=16
-5)2=7
y(—yS:)ﬂ_?
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:

: : : : : : . 2-3t
Find the cartesian equation of the line with parametric equatiens—,y =

3+2t
1+t

t+ — 1.

Solution:

A~

x(1l+t) =2-3
X+xt=2-3
X+xt+3t=2
Xt+3=2-x
t(x+3) =2-x
(x+3) 2-X
(x+3) = x+3
2-X
T x+3

2-X, 3+t

Substitute =

2 -X
X+ 3
y= 2 -x

1+ (

3+2( )

)

X+ 3

2-X

x+3 (x+3)
 ~X7°)

2-X (x+3)

3+2(
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3x (x+3) +2(5) x (x+3)

2 —-X
X+3

Ix (x+3) + ( ) x (x+3)

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

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

- 5

X 13
Soy= o + ¢
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Coordinate geometry in the (x, y) plane
Exercise E, Question 7

Question:
A curve has parametric equations -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 enclosed by the loop of the

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[ _ Oydx=2[ly =dt, whenx= -1, #-1= -1, Sd=0

Whenx=0, t?-1=0, Sa=1
ax _
dt _2t
d
Soy 4 = (t—t?’) x 2t = 22 - 24

Therefore A= 2] 012t2 - 2t%dt
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2 2

-2 30- 30 |

=2 (S -Fms |- F03-E0)® ]

(2 _2Y

=2 (375) "0
4

=2 X 1_5

8
= 15

8
So the area of the loop Tg
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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
(i)t=0
(it>0
(it <0
(c) Calculate the area of the finite region enclosed by the curve ay-axis.

Solution:

)

=0

A
=10

(b) (i) Whent=0,y=2(0) =0.
This is where the curve meets xhaxis.
(i) When t> 0,y > 0.
This is where the curve is above xkexis.
(i) Whent < 0,y < 0.
This is where the curve is below tkaxis.

d
(c) A=2] _2°ydx:210‘|_2yﬁdt, Whenx= -2, t2-2= -2, sd=0

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

o _
dt_2t
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Soy & = 2t x 2t = 422
ThereforeA = 2 | \24t2t
=2 58 |
=2 5(12)3-3(0)% |
2x 5 (2)3
5 (12) 3
=302, as (2)3= (2x{2) x[2=22
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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 the curve with parametric

: 4 : :
equations x 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= [ &y o
dx
(3) dt —
dx 4
Soy g = 7 x3f=12

Therefore A= | “12tdt
27 2
= [ 6t7] 1

=6(2)%-6(1)7
=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 parametric equatio!ﬁ,
y=t(4-t) ,where0 < t < 4.TheregiorRis bounded by the curve
and thex-axis.

d 1 3 3
(a)Showthayﬁ:Btz—Etz.
(b) Find the area dR.

LY
R
I
0 6 *
Solution:
1
(a)x:3‘|_t:3tz
dx 1 l_l 3_l
gz;xaz =St 2
& _ Yo 8.2
ydt _tk4_tj th 2
_f o) _ 38 _1
- k4t_t j X 2t 2
3 1 3 1
=4tx St 2 —t2x St
1 3
—ml- = _ 22— =
= 6t 2 2t
1 3 3
:6’[2—Et2
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dx
(b)A= [l gct

1 3 3
= 1046t2— Etzdt

= [4t§—§t§}04
3 3 2 3 3 2
= [4(4)2—3(4)2} - [ 4(0)2 -¢ (0)2}
_ 3 )
- \4X8_5x32j _0
1
=32 -193
4
:12g
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