1 By finding the expansion of (1+3x)™ or otherwise, find the expansion of 11 +32x in
+3x
ascending powers of x, up to and including the term in x*. Find the range of values of x
for which the expansion is valid. [4]
Solution

_ ;+@J(z.\-)+%(zxy+... [1+(-1)(3x)+£:~9;%22-(3x)’...)

2

1§

|
TN T

© ASRIC 2022



2 Using an

Solution

24 2x43

; ~120
x+x=-2

X +2x+3-2"—x+2 S
Xrx-2 -

@ ASRIC 2022
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Bl Itisgiventhat (y+ay=3x+l.

2 2
(2) Show that 2(%”] +(y+x)§—é’~=o. 2]

Solution

(y+x) =3x+1
dy
Iy+x) ] =+1]=3
(y+x) (1 +)
ay Y 24y
2(y+x)(—_+1] +(y+xY—==0

d : d’y
2[?‘%:-4—1) +(y+x)-d-;-i-=0

() fHence]

Solution
4 iJf»H —dl—y+ @—H ‘jz—y+( +x)§j2:_=0

PR o VR FP R

dy d*y . d3y
5(—d—;+])gj+(y+l)ﬁ=0
When x=0,

d diy d'y
y=1 E),Jl: ,-a-;;"—?.,—-‘-}-_lo

-2 10
8o, p=l+0x+—x' +—x*+..
Y SIRE]

=1—x2+§-x3+m
3

© ASRIC 2022



4 Do not use a caleulator in answering this question)

It is given that f{z)=z*—22°+ 4z’ + Bz+6, where 4 and B are real constants. The
I+i. Find the values of 4 and B, and the other roots of

equation f(z)=0 has aroot z=
the equation f(z}=10.

Solution

]Smce all the coefficients of f(z) are ali real and 1+1i, then 1-1 is also aroott

Quadratic factor: l(z —1-i)(z-1+i)=2 —22+2

Let f(z)=z* 22"+ 42" + Bz + 6= 22+2)(
|C0mpare coefficients [_)f_ ;:_ ______ _—2__?_ P—? _____
constants: 6=2g
of 2y A=g+2-2p

ofz: B=-2g+2p

Therefore‘f(z) (e -2z42)(2*+3)= (2~

The other roots are 1-1i, iv3 and —1\/_

|Altemativemethod

1+ =1+2i-1=2

(1+1) =2i(1+i)y=2i-2

(1+i)' =(2i)* =4

Since (}+1)isaroot of f(2}=0, f(I+i)=0,

(41 =20+ + AQ +1* + BA+i)+6=0
g A2~ )+ AQD) + Bl +1}+6=0

Compare real terms:

Compare imaginary terms: —4+24+8=0

© ASRIC 2022

—4+4+B+6=0 =B=-6
=A4=5

(5]

{Turn over

-1 Commented [TLR10]: Question reading

Do show ail your workings clearly and give them in exact
form,

) :
-] Commented [TLR11]: Presentation
. Many students did not explain why I —1 is ls0 a root.

Commented [TLR12): Calculation
The carrect way is

EE :]{{:—1 +!]= :—]) i

Many incorrectly wrote.

[ ]+1}|: E-H)]—z +(l+:)

. Commented [TLR13] Presentation
. | Many attempt to compare coefficients, howaver unclear in
| what they are a:tually comparmg

A

,¥ Commented {TLRM] M

The roots for this quadratic factor (z + 3) can s;mply be
obtained by

= Fosz=+y3=1i3

"] Some explained st 2% —3 hence no roots” whlclz is

incomect. .

| Commented [TLR15]): Note that this method is not -

encnumged since you are not supposed to use calculator



5  Solve the following simultaneous equations
iz+w=1
(l+)w*-2z=0,

giving z and w in the form a + bi where @ and b are real numbers to be determined.  [5]

SO ON e
Given iz+w=1 - (1)
Q+iw*-2z=0 —{2)

2ix(-(2):
2w—-{1+Dw*=2i
Let w=x+yi
2i(x+ y1) = (L+iY(x— yi) = 2i
2xi-2y—x+(y—x)i—y=2i
Comparing real parts: —2y—x—y=0
x=-3y - (3)
Comparing imaginary parts: 2x+y—x=2
x+y=2 (4}
Substitute (3) into (4): -3y y=2
y=-1
Substitute p=—l into (3% x=3

Therefore w=3-1

Substitute w=3~1i into (i} iz+3~i=l

Multiply by i —z+3i+1=i

O ASRIC 2022



6(a) Find J'xtan‘i(2x)dx.

Solution ) .

= ]—x2 tan~'(2x) -1

N S TR | 11 | X
WE.\ tan (2.1)-4x+-1-g(—%—}an (;‘J 4

*tan~'(2x) —-}Ix + %-tan"(Zx) +e

1
2

(b} Use the substitution 1 =2—3x to find J—2x3 dr . 3]
~3x
Solution

Let u=2-3x :;xzz""

du E_ 1

-3 = -—_

E du 3

1 1 i

=éju5 ~2u 2 dy

3 1
w2
==
%% 3

A ted [FYJ2
" FMany students forgotita chiangs back inte

© ASRIC 20
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7 Referred to the origin, the position vectors of twe points 4 and B are a and b respectively,
where a and b are non-parallel and non-zero. The point C, with position vector 4b - Az,

(i) Find the valuesof @ and A . [3]

Solution

AB=aBC

ie.b-a=a(4b-Aia-b)

Sifice s is not paralel tob and.a and b arenonzefo|
1=3a and l=ai

.'.cxml and A=3
3

Alternative method
—““_]_ ac‘"‘“"—‘._ ]

(z+1)b=d+a(4b—la)
=3z and Q=-ai+l
.'.a:-l-» and A=3

3

fli?{t}

The point D lies on OB produced such that OB : 0D =1:m, where mel,

(ii) Show that the area of triangle ABD can be written as k‘axb] where £ is an expression

in terms of m to be determined, (2]
Solution .
= ]
Method 1 o
7

Area of triangle ABD A

- }é|(b—a)x_{yj,:l)hl

m—1

= —2--[(bxb)—(axb)]

=Tfxh| wherek =T
2 where &

© ASRIC 2022



Method 2:

Area of triangle Q4B = %‘@ x'@| =—;—fax b|
Area of triangle OAD=%r0§ x0_ﬁ| = %|a x nib| ='—;l|axb|

Area of triangle ABD = ’121|a xb|—%iaxb|

m—1

=——/|axb}
2
(i) Show that @4DC cannot be a parallelogram. [2]
Solution
Method 1

If 04DC is a parallelogram, then
a =mb — (4bh - 3a)
2a=(4-m}b v

i
-

= a parallel to b since a and b are non-zero

Butfa is not parallel fo b, Thus, 04DC cannot be a parallelogram.

Method 2

B is the point of intersection between 2 diagonals of 04DC.

For O4DC to be a paratlelogram, AB=BC .
However, AB:BC= % 1= BC =348

0ADC s not a parallelogram (shown)

© ASRIC 2022 [Turn over

and eonclided that thase pair of:
_and b are parallel vectors, this wi




8(a) The diagram below shows the graph of y = f(x}. The curve passes through the points
(~2,0), [O,%} and {4, 0), and has turning points at (-1, 2), (1, 0) and (3, 4).

L2

-2

tnlen

M
points and asymptotes (if any).

[Solution]
@-

y=fx) > fix +3) > y = f((2x) +3)

{1 . All x — values minus 3

2. All x — valuss divide by 2

Sketch the graph of y = f(2x + 3), indicating clearly the axial intercepts, stationary

(3]

© ASRIC 2022

Commented [T1L.R29]: Concept/method

Take the original coordinates, and let it under go the 2 steps
change. Example (-1,2) - (2,2} > {1,2}

There should be no change in the y values.

Given that this is a simple linear transformation, it was not
as well done 25 it should be,




11

!
(ii) Sketch the graph of ¥ =iF{L-3-B indicating clearly the axial intercepts, stationary

points and asymptotes (if any)Em- a [3]
[Solution]
¥y
i
A
9] |
N 5
e IAvg
" \/] i
y=0 (3’2) !
] X
!
1
. i
] ]
|
X2 =1 x =4
(b) [Describe the sequence of transformations that will transform the graph of y = x* fo the ..
graph of y=1 - 8%, (3]
[Solution]
y=x = y=80r (2% Scaling of scale factor of 8 parallel to the y-axis
OR: Scaling of scale factor of % parallel to the x-axis
S y=-_8 Reflection about the x-axis/y-axis
~y=1~8 Translation of 1 unit in the positive y-direction

© ASRIC 2022 [Turn over

',-J Commented [TLR30]: Good effort In attempting.

1.Ally values should be reciprocated, including the
turning points.

2. Some students reciprocated AND added negative sign,
resulted In error,

. 'Cpm_mented_ [TLR3 1]: Student should describe the

transformation rather than showing the algebraic
manipuiations.

Students should use words like scafe, reflect and translate,
Students should NOT use words ke stretch, expand, flig,
invert, move, shift.

1 Commented [TLR32]: Concept

Commoen mistakes

1. "Scaling of scate factor of 1/8 parallel to the x-axis”
Student did not realise that this will resuit in the following
afgebraic chanpge

ymat eIy o (Sx)3 =512%°

*Note: you wiil never replace X by 8.1:3 , you can onky
replace X by something.

2. *Translation of 1 unit in the nepative x-direction™ Student

did not realise that this will result in the following algebraic
change

y=x3 x~rx+] 3y:(x+1)3
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1 2
9 The line /, passes through the points 4 and B with position vectors | 2 and | -1
-1 3

i 1
respectively, The fine I, has equation r=| 2 |+u| 0 |, 4 €Ik and passes through the

-1 -3
pomt C It is g:ven that BC is perpendicular to line /.
M )
Solution

1 1
Lie=:2 |+u|0 ,nuelkR

. | -3
1 1
Since C lics on line 11,55= 2 l+pl 0, forsomezeR.
-1 -3
14 4 2 H=1
BC=| 2 |-|~l|=| 3
—1-3u) L 3) | 4w3y
pz-1
Since BC is perpendicular to tine /,, 3 [HO[=0
—4-3u )l -3
~1+124+9u=0
11
= U= [Al]
1 1 -1
oc=| 2 |- 0 |=L|20
1 i0 3 10 2

Hence, C has coordinates [—-}-,2,33— .
107 10

Solution

Method 1: find vector AB then vector AB’
Method 2 ; find vector OB’ then vector AB’

© ASRIC 2022
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2 1 1 I[
AB=0B-04=|-1|-| 2 [=] -3 B
3 -1 4 |
A !
|
Let B be the image of B. ¢ L
;E,=EB'+ABI i
2 B’
-1\ {1 1 -16 h
4B =2AC-AB =214 20|-| 2 ||-| -3 |=Li 15
10 23 ~1 4 3 13

Hence, a vector equation of the line /; is,

(iti)  The point P has position vector 6j+ak , where & € R . The length of projection

of AP onto the /, is given by \lg . Find the possible values of « . 2]

Solution

_Commented [NCY38] Conicept 7 L ke
‘Need to conslder 2 'cases when remowng mcdulus

© ASRIC 2022 FTurn over
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10 A curve C has parametric equations
x=2sin’¢, p=2r-sin(2r) , 0<t<—§—.
. dy
(i) Show that & =fani. [3]

[Solutions]

E"i=2—.’lcos25
dr

dy
dy _dr_ 2—2c0s2
dv dx  4sinseoss
de

2-2(1-2sin*1)
4sinfcost
4sin’t
4sinfcos?

tan? {Shown)

(i)  The normal to the curve at the point where ¢ =@ meets the y-axis at the point 4,
where @ € B . Show that the y-coordinate of 4 is Aa, where A is a constant to be
found. [3]

fSolutions]
Equation of normal at f=a: y-(2a-sin(2a)} = -cot a(x —2sin’ a)

cosa .
(—2 sin® a)
a

When x=0, y—(2a-sin{2a))=-

y = 2sinacosa+2a—sin(2a)
=gin2a+2a-sin2a
=2a

Therefore A =2,

© ASRIC 2022

especizlly’on’identities and calcul
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(iif)
t > Z . Hence sketch C, clearly showing the features of the curve when 1 — 0 and

b3
1ey =, 4
: ()
[Solutions]
. dy
As 1 =0 ,cost - 1,5int = 0 .'.H;_-—W.
As r—>£ ,cosf - 0,sins =1 .‘.%aw.
i
|
J\y g
(2,7) i
— > X
(0.0)

[Turn over
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11 The function f is defined by £i¥ 5 5
{a) Sketch the graph of y=1 (x) . Hence state the range of f. 2]
[Solution]
¥
2. 5)
TN y=3
7 e,

(b} Explain why £ does not exist. [1]

fSolution]

function and thus £ does not exist.

The function g is such that g: x> f(x}, X<k, where k is a real constant, It is given that

given that g™ exists.
(c) State the greatest possible value of k. [11
[Solution}

The largest possible value of k is 2.

© ASRIC 2022
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Use the largest possible value of k found in part () to answer the remaining parts of this

question.
(d) Define g™ in similar form.
[Solution]
y=5—(x-2), x<2
(x-2)=5-y
{x= 2-5-y wxs2

nglixm2-45-x, xeR, x<5

x+1

(¢) The function h is defined by h: x>

constant,

(i) By finding the ’mnge of hin terms ofj!(x:!. determine the range of valuesof ¢ ..

such that h™'g exist.
[Selutions]

For function h7'g to exist, R, €D, =R,
L

ax+1 2a+1
- =g+ —
x-2 x-2

h{x)=

(3]

, xeR, x#2 where & is a positive

R, =(=o0,)(a,}.
For R, =(—~0,5]c R, =(~,a)a,»)

This means o« > 35

(i} Solve h™'g(x}=—11 for the case where @ =6.

[Solution]
g=-n
= g(x)=h(-11) .
o5 (xo2) = 6{=11)+1
-11-2
=5-(x-2)"=5
>x=72

© ASRJC 2022

[3]
________ y=a
X
(2]
S a— - O A
| Commented [KKL4B]: Approaeh . Co |
- _‘:y’urh_ber'of‘st_hdeptsappfu’ach:dltg _;qu?;_ti:_;ri using -
4 fong method des : ng highlighted In:
tutaral, " T B el e St
i.e. there is no necessity to work out h-latall.” ]
[Turn over
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12 Betty received an SMS from a friend regarding a Bitcoin (BTC) investment that
guarantees a fixed percentage of interest per month. Betty clicked on the lmk in the SMS
and found out that the BTC investment has an account for each investor. An interest is
added to the account at the end of each month at-a-fixed rate of 119 of the amount in the
account at the beginning of the month, . ; e R

P

(i) Betty decides fo start an invesiment account with $1500 on 1 Jan 2022. She invests

with the intention of not withdrawing any money out of the account but Jjust leave
it for the interest to build up. Find the total profit at the end of one full year.  [2]

T g S

[Solution]
The amount of money in the investment account after [ month is 111% of the investment at
the beginning of the month, i.e. GP with a = 1500 and r= 1.11

i_f‘ﬁ

Hence the projected profit at the end of 1 full year = [1500(1,11)12— 1500, _

= $3747.68 (correst to nearest cent)

Betty forwards the SMS to her friend, Carl who decides to invest $200 on the first day of
each month starting from 1 Jan 2022,

ofn months of investment is given by

22200 (1; 1J | e e -
11 [\100
[Solution] ¥
End of " month | Amt in account
1 200(1.11)
2 [200 + 200(1.11)](1.11) =200(1,11) + 200(1.11)
3 [200 + 200(1,11) + 200(1.11)°1(1.11)

= 200(1.1 13+ 200(1. 11y + 200(1.11%*
R ;

-, the projected amount of money =200(1.11) + 100(1.11)* + ...

+100(1.11)"

_2000L1D{LIT" 1)
- L11-1

_ 22200 [E]H-q
11 [\100

}:‘.I-r aratey

& ASRIC 2022
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| Commented [TGY49]: Carelessness

This guestion is generally wel} attempted by most students,

.| with'a minority forgetting te subtract the prmmpal sum of
" 1 $1500 toget the carrect answer. -

| commented [TGVSO] . Miscellaneous

This 15 & contextual quesnon with a mathematicat model for
real-life scenaria in finance, students are expacted to give
the finat answer to 2 decimal places, not 3 significant places.

' Commented {TGY51] rg'ggntgﬂon

This questmn requires students to give a prove. As such
canmdater showing little or msufflment working will not be

given full credit.

-
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(ifi) Find the projected amount of money in Carl’s investment account at the end of one

year, 1]
[Sclution]
12
Projected amount of money in Carl’s investment account = 22]2100 G—(%J -1
=§5042.33

1 Commented [TGY52]: Miscellaneous

Almost all students answered this question corcectly, with a
handfuj of students forgetting to round off the final answer

.| te 2 decimal places,

(iv) Determine with clear reasons, the date on which the projected amount of money in
Carl’s investment.account first exceeds the projected amount of [ money in Betty’s
investment account. [4]

[Solution]

Let » be the number of months after Car] started his investment,

22200({ 111"

11 (ﬁ

55
L1 =1>=(L.11y
(1.1 1D

]w] >1500(1.11)"

74
L1 > —
(107> <=

4
In(1.10>1
#ln(1.11) n[w]

jn>13.028,

R
22200 (111 J_l =$5818.98

On 31 Jan 2023, Carl’s projected amount in his account = T 100

Betty’s projected amount in her account = 1500(1.11'%) = $5824.92

| Commented [TGY53} Care(essness
Many students were able to set Up this correct |nequallty A

handful of students make careless mistakes which Include
wrstlng 15(}0({ 11y ~1 or writing 53747 68 for the right-
hand side of the inequality. .

1 Commented [TGVSdI Miscopceptions:

Many students usé the inequality method to solve this
question, correcting arriving at n > 13018, However, almost
all of them do not know how to interpret this result and
assume that it takes 13,028 months (13 months and 0.85
days) for the Carf’s account to exceed Betty's. Although
these students may successfully arrive at the correct
answer, no marks is credited for the erroneous concept,

iOn 31 Jan 2023, Betty has $5.94 more in her aceount than Carl.,
On 1 Feb 2023, Cari’s projected amount will increase to $6018.98 > $5824.92.

Hence, Carl will have more money in his account than Betty has in hers on 1 Feb 2023 after

he deposited $200 into his account.|

-1 Commented {TGY55]; Question reading

‘The question requires candidates to justify the answer with
clear reasons, Failuee in doing so results ir loss of marks.

© ASRIC 2022 fTurn over
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Altermative Method

222000 11T 4 15000111y
11 160

LetTn=-222£ A —1{-1500(1.11y"
11 100

From GC, Ti3=-5.937<0
Ty =21541>0
Tis=461.11>0¢

11 100
Betty’s projected amount in her account = 1500(1.11'%} = §5824.92

13
On 31 Jan 2023, Carl’s projected amount in his account = &00[(1}»}- ]—I:l =$5818.98

On 31 Jan 2023, Betty has $5.94 more in her account than Carl.
On 1 Feb 2023, Carl's projecied amount will increase to $6018.98 > $5824.92,

Hence, Carl will have more money in his account than Betty has in hers on | Feb 2023 after
he deposited $200 into his account.

Unfortunately, the BTC investment is a scam. According to the Police, victims in
Singapore lost $633.3 million to scams in 2021, With public education campaigns, a
researcher predicts that the amount lost to scams each year will drop by 5% of the amount
lost in the preceding year.

(v) If the researcher is correct in his predictions, what would be the theoretical total
amount of money lost to scams from 2021 (inclusive) onwards? [2]

[Solution]

The amount of money lost due to scam cases each year forms a GP with first term $633.3
million and common ratio 0.95.

million E Commented [TGY56]: Questlon :eadlng
0o l ' | Quite a significant proportion of thé cahort do not know
that this is asklng for the sum to infinity. For those who
- knew, soma students thnughtthat the common ratio is
$1 2666 mll!lorl,u ----------------- . 0.05, where the correct common rauo is G ,95.

| R
.'.[The estimated total amount of money lost due to scam cases = 6333

Commented [TGY57] Miscellaneous
The answer $12666 million is an exact answer, and there is
noneed toroundthisto 3 ¢f.
Few students omit the word “mitfion” from the final answer.

© ASRIC 2022
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13 The diagram below shows a hanging plant pot with negligible thickness, in the shape of
an inverted cone with radius » cm and height s cm.

h

(a) The plant pot has fixed external curved surface area ax cm?®, where a > 0.

(i) Show 9¥* = ns? (ar2 - ) , where ¥ is the volume of the pot. [2]
[Curved surface area of a cone= 71 ]

[Solution]

A=mnrl

‘ ) = mx/ Bt

¥%ﬁrVa2 ‘—?’4

19V% = n%? (a2 -t

(i} Use differentiation to find, in terms of 4, the exact maximum volume of the
pot, proving that it is indeed a maximum. [5]

[Solution] i
;9V2-7|:2r2a2—7c1 o .

dv

13V«-—-— =27a’r—6x’r ;

Jn’zazr—-B:'r 0
|

or r=0(rejected)

© ASRIC 2022 [Turn over

"] Commented [LHMDSS] Questlon Reading

Some thought that the external cueved surface area conslsts
of the cireular base as wefi ie. 7! +

| Commented [LHMDSQI Formula :
: Sorne do riot know the formula for the uo!ume of a cone.

Algebraic errn

--i it seems.

Manythoushtthat h= [ } a
r

fike they ccmpletely ognored the denommator

Commentud [LHMDSO] argtg;g istake

Some copled the equation wrongly L. 7 Instead of and

r* instead of - and ended up with a wrang derivative.

| Commented [EHMD61]: Technigue
;| Some who attémp’(ed implicit differentiation left out V.

Careless mlstake .
Some were very careless with the constant terms like

. ,a and left them out after differentiation.

Conceptual error

Some differentiated a® ~ ' to 20—4r° , without realising

that @ is a constant,

1 Commented [LHMD62): Conceptual error

. ar
Many thought a is a varizble and found d_ instead.
et

| Commented [LHMD63]: Algebraic error

Quite a number struggled with the algebraic manipulation
with the most common error being

) 1
¥ mg’m‘ a -1 = Em’(a —i‘z) leading to a wreng

derivative. Sorme others had problams manipulating the
algebraic terms to arrive at the correct value for r,




Since V>0, >0

B R

dv

ol [+}{=)=+ve 0 ~[+]{(+)=—ve

Tangent / - \

Ll Y B
s S £ LI
SV is maximumat = H— 5/ P AR
V18] at r=43 * T
b

o MaxV =-§m'\n‘ at-rt

|Alternative Method {Second Derivative Test)

&Y = e =3
&

9[(”/) +9Vd—p:'—7r a’ 15#2:;“-
dr L
Substitute i‘=§/£ and —d—V—-— 0 mto (*)
=9_:(') +9V—V-=z: a’ 157 {"3}
. ﬁ;_i@
edr? o

Since ¥ > 0, therefore -"Z—I:< 0
TOOTE "2

: - R e
-!a |
~V is maximum when r—4? .

© ASRIC 2022

n Cammented E!.HMDM] Presgntation

Many dld net z’nctonse to (at the very :

‘o r(a - 3F )
or

least) and mstead Ju't left the 1‘t derlvanve as

4 (a = 3r ) ' ;

MT Students haw. to learn to rewnte the

expression to an extent wher: itis prettv ob\nou.. what the

sign is.

Commented [LHMDSS] gghnlg;;g

dv
! Quite a number dlfferenttated 9Vd— wrongly i.c.
r

- 7 4
9le 9£ 9dl +9[d1]
il dr dr
Prgsentatlon

. . ) 2 .
a
Some did not actually substitute 5=} ? into the

expression for the 20 derivativa and immediately concluded

. 27
that 9—%—({).
1 ar
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(b) Itis now given that »=9 and % = 24. The pot was initially filled completely with
water. Water is leaking from the tip of the pot at a constant rate of 0.5 cm?® per
second. At time 7 (in seconds), the depth of water in the pot and the radius of the
circular water surface is given by y em and x cm respectively, Find the rate of
change in the depth of water when the depth of water is 1 em. [5]

[Solution] .~ _ e e e e e eiaaees | Commented [LHMDEG]: Method

Many att:mpted to find the initial volume of the water
when itis actually not needed.
Manvy also tried to flnd the value of a gwen the values of
and h, However, they did'not realise that this was not
required as the question is asking zbout the rate of change
for the depth of water and not the pot which i is alreadv
fixed.’

24cm
Commented [LHMDG'I] Question Reading

Many used r.h instead of x,y as stated in tha question, They
also convemently used V which was used in {a) to represent
the volume of the pot |nstead of the volume of water in the
. 2 pet, - .
3 J . There wasa iarge grcup of students whn used the.

Y| ¥ :

expresslon for Vin'(a) and this is cbwously Wrong.as they

are using the volume of the pet (which'is now fxed) to find

]
Iv.v e T T I D e s mmaeaE e rammn - B L -
,f thé rate of change for the height of the water inthe pot

S i 71 Y a Commented n.umass] Formula -

I
-_Snmethcughtthatthe volume of cone is 7r" I.e or marh.
3
dW - 9 y: L
dy 64 . C'oncen. fua'l gl".r'pr
’ vy differentiated «;-_m"h or %}r.\-z ¥ to %m‘z or

Wheny=1, o g:rx' without realising that botfi x,y afe variables.

dw 9%, 9 I T T T ST
— ] =g : *Many students substituted y = 1 into the expression for-
dy 64 64 the volurne of water before they diffétentiated.

Using chain rule,

& & 47
a " aw T dr

ferin 4."' Commented [LHMD69]: Question Reading

Many failed to realisa thatitis a negative rate.

-1 Commented {LHMD70]: Presentation
Many gid not write the final statement to answer the

. .32
i the rate of decrease in the depth of water is or (er 1.13) em per second.
T question but they were not panalised,
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