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Differentiation Collated Past Answers — Rates of Change

2023 Question 1b.

(b)

70 =2+t (2)
=2t + et
=2e’(e+1)

f1.5)=3¢*(23)
=7.5¢° =150.64

* Correct derivative.

AND

Correct rate of
change.




2023 Question 2e.

(e)

Helicopier .
L

T

I m

. '
i |
Car

Let x = horizontal distance between the helicopter
and the car.

Let y = direct distance between the helicopter and
the car.

Given: g =0.002 rad s -1

tang =220
X
X =400 cotd
E = —400cosec @
_ =400
 sin'e
dr _dx df
dr do  dt
- __420 %0.002
sin~ @
_—08
" sin’e
When y = 2500, sing = 20
2300
6=10.1607 rad
& 08
df  sin’(0.1607
=3125

When the helicopter is travelling at 72 m 57
The speed of the car =72-31.25
=40.75ms"
{=146.7 km/hr)

+ Finds —.

= Finds an
expression for

dx

T

T1

Finds the value for
dx

—=—31.25
d¢

With correct
derivatives.
OF.

Finds correct
solution but with
ofle Minor error.

T2

Finds d_x =-31.25
dr

with correct

dernvatrves.

AND

The speed of the
car= 4076 m .




2022 Question 3c.
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m(3k+3)

dh 20

Ath=3 —=""—
‘dr 12x

3

= 053cms™

I

Correct

expressions for
dV d¥
— and —.
dh di

dF

—_can be
df

implied by the

dh
expression for —.
df

Correct solution with
correct derivative for

dh

3

2021 Question 2d.

d
{ } ﬂ:ﬁ[}
dt
=—ar
3
dv )
— =4ar
dr
de _dV_ dr
dr  dt  dFV
60
4
15
J.‘.'i":
retsm @15
df  ml5
1
= —(=0.0212)ems™
157

Correct expression

for — .
dit

Correct solution

dr
with correct — .
df

2020 Question 2b.

(v} | ar : :
S —4250e 0% — 100070

t=8= % =—4250e~ —1000e~

=-503.50
Decreasing at 5593 50 per year.

Correct zolution
with correct
derivative.

Units not
required.
Interpretation not
required.




2020 Question 2d.

{d) h Correct Correct Correct solution
tanf = 300 expression for expression for with correct
h=500tand dh dg derivatives.
de dr
9% _ 500secto= mf
de cos @
=10
_180
300
8=0.765
46 _dn 46
dr df dh
el
=06¢x cos” 6
00
cos® (0.765)
- 500
=(.0990
(accept 0.1)
2019 Question 1le.
{e) drF d5 dr dF Correct expressions | Correct Correct solution
o T L R e R expression for with correct
e drods dr for & ang &7 ’ derivatives
dr dr dar -
S=dxrl = — =8xr —_—.
dr dt
. Units not required.
F=i.rrr3 =>£=411'r1 Anything -
3 equivalent.
95 0 4whenr=05 Line 3 is ok
ds
Y a1 xanr?
dr Brr
=0.2r




2019 Question 2d.

(d)

dir
— =22cosd
d

=0.22cos0

&g

h=15 = g=sin" | 2 |=075
22

dh |
—=022c05(0.75)=0.16 ms™
dt :

Correct expression
for .
dé

Correct solution
with correct

L dh
derivative, —
de

Units not
required.

=072ms"

Correct expression

Correct solution
with correct
derivatives.




2018 Question 2e.

(e)

LLAPY T
ds4  dF  dr  dS4
—_— = W
dt di dF dr
h=25r

=—nrih
3

ds54
—=21nr
dr

954 _ 150

di 2.5mr?
_120
Cor
When i=125cm. r=50cm
d54 120

o —24em’ s
dt 30

= 2rr

Correct expression

for E in terms of
dr

one variable.

Correct
expression for
v ds4
dr dr
terms of 7, and
am attempt to
relate two {or
more)
derivatives.

Corract solution.

2017 Question 3d.

(d)

Let = height above Sarah’s eye level.

tang = -
30

h=30tan#®

= 30zec” @

15

At h=20

o=tan”| 22 | = 0588
30

d6 (cos0.588)

dr 15
= 00445 radians per second

Correct
expression for

de

Correct solution
with correct
derivatives.

Iznore uhits in
the solution.




2016 Question 1b.

ar 25 o35 MEEL + 2 witl_:t c:n:n.rrect
derivative

() di 32x A4 -|:"J Correct solution

25 2
=0.395 metres per hour

I -
=u_4uzmsL@+3]

2016 Question 2d.

Correct Correct solution
expression for
4 . dr

3" dr — units not
required.

E
=

(d)

with correct E
df

S
|
d

g e
e
(="
=

288000 = %ra

F=216000
r==60cm
dr 1200

o T 0 106ems
df  mxel”




2016 Question 3e.

(e}

15

tma=§ tan{a+ﬂ'}=%

tan6 = tan((o+6) - )
_ tan(c+6)—tana

" 1-tan(@ +6)-tane
204 B 15

—d d
204 =15
l+ —pF—
e
54
—d
da + 308
I‘.'f:
_ 544
d° + 306

Max when M=D

[a" + 306]x5.4—5.4a’>< 2 _
(& +306}:
5445 £306%54-108d° =0

544 -306x54=0

d* =306
d=1735m

Correct
expression for

d(tan#)

Correct solution
— units not
requirad.




2015 Question 1le.

(&) | Let F=volume (m”)

5 = slant height {m)
h = height (m)

r = radius (m)

cos30 = z
5

& &

h=rtan30

1
=-mr-h
3

]- ]
=—mr tan3)
3

=9

v = tan 30

dr
df df dr dV
df dr dV df
1 1
= H m Y
eos30)  mrtan30
Whenr=10m,

das 1 1

2

=0.01273 m /minute

= ¥ = 2
df cos30 =10 xtan 30

d

&8
&%

correct.

Walid
statement
of the
relationship
between
rates.

Correct
zolution
with correct
derivatives.




2015 Question 2d.

(d) ™

51m TH
"'\-\.\_\_\_
l.5
m H‘*m

x+L_L

5 15
15x+150=5L
15x=35L
7L
3

-
Il

B2 g

BB el e Ble
-~

X
Re| &

X

085Tms™

Il
=1 =]

dx
— correct.
drL

Correct
solution
with cofrect
derivatives.
(Units not
required. )

2015 Question 2e.

() Depth of water =x
hA=x+20
V =1h3—1203

3 3

1

=%{x+20}3—§2ﬂ5

WV _ (x+20)
dx
A=(x+20)

=2(x+20)

Whenx=15

d4 1 -
e =2% 35— 3000=171 4 cm* min~
df 35

B & %&I%"g
o

Correct
dv

'r'p
B[ & é&|

Correct
solution.




2014 Question 2e.

(e)

A ¥ [
tan 30 = E
¥
h=ytan30
cos30 =‘F_Lb
30

y+b=50cos30
b=30cos30- y

Area =base xheight

A=l 50c0s30- Y ytan3o)
=50ysin30- y tan30

]

=25y- {-

3
dA

AR %IZ
dy 3

Aty =20

dA 40

& =25

dy B

dA _dA dy

dt dy dt
(.. 40}

:lES- Ej *3

=572cm’s"!

[ i

Correct
derivative for

an incorrect but

relevant
expression for
A

A correct
expression

for

A correct
solution.

Units not

2014 Question 3d.

(d)

%: 1.5ms™

h
tanf = —
20

h=20tand
dh 3
ﬁ=zl}secﬂ
d6_do_an
dr dh dr
1.5
20sce’ 6

Whenh =20, 8= %_ sec’@=2

de 1.5 .
— i — n ? L
T 0.0375 radians s

A correct
expression for

A correct
solution.

Units not




2013 Question 3e.

(e) ar Correct expressions | Cofrect expressions | Correct solution
e 300 for for along with
dd di’ dd dif  dd correct expressions
A=dmt ="_8w E and ; ;, ; and for
dr
dd dFF  dd
4 dlF 2 = =
F=—mr" =—=dur dt dr * dr
3 dr i
d4_dv a4 o &
di  di dr dF
_ 2400nr
4rr’

_ 600
F

A=7500 =4urt=7500

r= 1’ 7500 =2443cm
4n

dd_ 600 _ o156 em®s

2443
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