3.4 Answers
A-Level Pure Mathematics: Year 2
Differentiation IV
3.4.1 Solution to the Example (Teaching Video)

(1) The graph is a circular path that starts at 12 O'clock WwhenO. It heads off

clockwise, is at 3 O'clock wheé = % and stops at 6 O'clock whén= .

[ 2marks]
. . dx de 1
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[ 3marks]
(iii) 1, asis also obvious from the part (i) sketch
[ 1mark ]

3.4.2 Solutionsto 3.3 Exercise

Answer 1
4 dx 3 dt 1
= Tt =~ i 2013
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[ 3marks]



2 dx dt 1
X=t+t = g =ad+ = = a1
2 dy
=2t -t — =2 -2t
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[ 3marks]
Answer 3
3 dx 2 dt 1
= (4t + 2 — = 3(4t + 2 4 — =
X=(A+2)y = =30+ 2y x4 = = Sxaa s 27
y:(3t+4)2:>%:2(3t+4)><3
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[ 3marks]
Answer 4
)
X =2cothd = — -2 Sczezﬁ:_sme
do dx 2
y 2 3
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dx do dx
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[ 3marks]



. dx do 1
= 3sn0 — =3 0 =
X Sne-= do cose = dx 3cosf
dy .
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y T
dy _dy do
dx do dx
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= —itane
3
[ 3marks]
Answer 6
. dx 2 de
(1) X an6):>d9 sec@:dx cos™ 6
dy
= sech —— = secOHtand
Y = do
dy _dy  do
dx  do dx
— sec 6 tan 6 cos? 6
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= X X
coso cos o 1
= siné@
[ 3marks]
(i) sm(—) = —
3 2
[ 1mark ]
Answer 7
x=—cos€:>%:sin9:>d—0= .1
do dx sné
. dy .
y=60sn6 = % = 6 cosfH + Inb

& by o

dx de dx

0 cosO + siné
siné

fgcoto +1 O

[ 4marks]



Answer 8

. dx 2 de . 2
I X=¢e0th) = — = —-CcC°0 > — = —-9n°60
(1) do dx
dy
y =CcCl = _d0 = —Ccscocoto

dy _ dy  do
dx  do dx

—cscécoth x (—sinze)

= .1 X C.OSQ x sn’o
sné sné
= C0os6
[ 3marks]
.. T 1
cos|—| = —
(i) (3) 2
[ 1mark ]
Answer 9
. dx do 1
X =-89nf => — = —C0SH = = —
do dx cos 6
y = 6cosf = % = 0(-sinf) + cosoO
dy dy _ do

= — )( R
dx do dx
—-0sSno + cosoO
(—cosé)

ftang — 1

[ 4 marks]



Answer 10
(i) (20, 32)

[ 1 mark ]
. 2 dx dt 1
= 5t — = 10t —_— = —
(i) x dt ax 1o
3 dy 2
=4 — =12
y U = ot t
dy _dy ot
dx  dt ~ dx
- 1262 x —
10t
_ st
-5
[ 3marks]
dy 12
Whent = 2 — = —
(i) en , Ix 5
[ 2marks]
(iv) y=m+cC

32=%x20+c

32 =48+ ¢
c=-16
12
~y=—x-16
Y= 75

Multiply through by 5
5y = 12x — 80

12x -5 -80=0
[ 3marks]



Answer 11

() (\/? ﬁ)
27 2
[ 1mark ]
. dx : dt 1
(ii) x = cost = pm snt = I Snt
y =8n2t = d = 2Cc0s2t
dt
dy | dy ot
dx — dt = dx
_ _ 2cos2t
B sint
[ 4 marks]
T dy 20052(%)
(iii)  Whent = —, - = -7
6 dx sin (&)
1
_2x(3)
- 1
(3)
=-2
[ 2marks]
(iv) y=mx+cC
— =-2X|——|+¢C
2 2
B \/E)
C = 3( >
y = —2x+3(—)
[ 3marks]
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