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1 A vegetable store sells three types of vegetables, namely, water cress, long beans and cabbages. The
store sells each type of vegetable at a different price per kilogram. Wayne, Andy and Olivia each
buys various amounts of each vegetable. However, they cannot remember the individual prices per
kilogram, but can remember the total amount that they each paid. The masses of each type of
vegetable bought and the total amount paid are shown in the following table.

Wayne Andy Olivia
Water Cress (kg) 2.50 0.75 1.60
Long Beans (kg) 0.50 1.25 0.95
Cabbages (kg) 1.50 0.50 1.05
Total amount paid ($) 33.15 21.46 28.47

Keith visits the same vegetable store and buys 3 kg of water cress, 0.25 kg of long beans and 1.75

kg of cabbages. Assuming that, for each type of vegetable, the price per kilogram paid by Wayne,

Andy, Olivia and Keith is the same, determine the amount Keith has to pay.
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2 Solve algebrically
X +x* —8x-12
% +4x* +5x

(3]
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3 (a) The curve y = f(x) has asymptotes x=-1 and y =4 . State the equations of asymptotes
of the curve y=2f(—x)—3. [3]
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(b) The graph of y = f(x) undergoes the following sequence of transformations

2
A: Stretch with scale factor 3 parallel to the x-axis

B: Reflect about the x-axis

C: Translate 4 units in the negative x-direction

Given that the equation of the resulting curveis y = — , find the equation of the curve

3x+13
before the 3 transformations were effected. (4]
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4 In mathematics, the inequality of arithmetic and geometric means, or more briefly the AM—-GM
inequality, states that the AM (Arithmetic mean) of a series of real numbers is always greater or
equal to the GM (Geometric mean).

The simplest non-trivial case of the AM-GM inequality (i.e. when »n =2 ) states that:

For real numbers a and b such that >0 and >0,

a+b2\/£

2

and that equality holds if and only if a =5.

2
(i) By considering(\/; = x/l_:') 20, prove that 4 er b >Jab . (2]
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(i)
Functions f and g are defined by
f(x)=9xsinx+— O<x<m,
xsin x
g(x)=Inx 5.
Use the AM-GM inequality to show that f (x)>12. [2]
(iii) Determine whether the composite function gf exists. [2]
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5 Given that 2 1 E + I ;
(r+1)

rF=1) (r-1) r

(i) Find i ﬁ [(There is no need to express your answer as a single algebraic fraction.)
=2 FA\F —
(3]
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12

(ii) Give a reason why the series i

converges, and write down its value. [2]
= r(r’-1)

§5 2019 JC1 H2 Mathematics Mid-Year Examination

www.KiasuExamPaper.com
45



13

(iii) Use your answer in part (i) to find i ) [3]

mor(r+1)(r+2) -
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6 The curve C has parametric equations

x:—%cosw, y:\/isiné?—l, where —r <@ <.

(i)  Sketch the curve C, giving the coordinates of its vertex, endpoints and any points where C
crosses the x- and y- axes. [5]
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15

(i) Theline y=2x-1 intersects C. Find the point(s) of intersection. [3]
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Y
7 The curve C has equation y B .
x+4
(i) Find, using an algebraic method, the set of values that y can take. [3]
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17

(i) Sketch the curve C, stating the coordinates of any points of intersection with the axes, any
turning points, and the equations of any asymptotes. (4]
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(iii) Bydrawing x” + y* =1 on the same diagram, deduce the number of real roots for the equation

2 +[_([x| —2)2:| =1,

‘x| +4
(2]
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8 Functions f and g are defined by

x(2—-x) forB<x <],
f(x)=
2—-x for1<x<2,

g(x)=e*, xeR, x>0.
@) Sketch the graph of y=f(x) for0<x<2. [3]
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(ii) Give a definition (including the domain) of the composite function gf and its range. [3]

(iii)  Given further that f (x—Z) = (x) for all real values of x, find the exact value of f [}ﬂ]
4

(2]
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9 The function f is defined as
fix x+ —%, xeR, x>-1.

6] Sketch the graph of y =f(x). Your sketch should state the coordinates of any points of
intersection with the axes and endpoints. [2]
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(i)  Find f™'(x), stating the domain of £™. [3]
(iii)  On the same diagram as in part (i), sketch the graph of y=1f""'(x). [1]
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23

(iv)  Write down the equation of the line in which the graph of y =f(x) must be reflected in

order to obtain the graph of y =f'(x), and hence find the exact solution of the equation
f(x)zf_l (x) [4]
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(v)  Using (iii) and (iv) to deduce the solution set of f(x) > £ (x). [2]
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10 A painter is tasked to paint the interior of a HDB flat. First, the painter fills up paint cans each having
a volume of 2 litres. To prevent spillage, the tap used to fill the paint cans has a special mechanism
that can control the volume of paint poured into the paint can every second. In the 1% second, 100 ml
of paint is poured into the paint can and for each subsequent second, the volume of paint poured into
the paint can is 5% less than the volume in the previous second.

@) Find the volume of paint poured into the paint can in the 24™ second. [1]

(i) Find, to the nearest ml, the total volume of paint in the paint can after 1 minute. [2]
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(iii) Explain why the paint will never overflow the paint can. [2]
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At the start of each day of painting, the painter paints an area of 70 m” in the 1% hour. In the

subsequent hours, the fatigue of painting results in the painter painting 3 m? less compared to the

previous hour. For each day, the painter continuously paints for only 10 hours.

(iv) In which hour of each day does the painter paint an area of exactly 49 m?? (2]

) Find the total area painted in a day. [1]
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(vi) The painter takes up a project to paint a house with an interior area of 2045 m”. Find the

number of complete hours the painter takes to finish painting. [4]
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2019 J1 MYE Suggested solution with Marker's Comments

1 A vegetable store sells three types of vegetables, namely, water cress, long beans and cabbages. The
store sells each type of vegetable at a different price per kilogram. Wayne, Andy and Olivia each
buys various amounts of each vegetable. However, they cannot remember the individual prices per
kilogram, but can remember the total amount that they each paid. The masses of each type of
vegetable bought and the total amount paid are shown in the following table.

Wayne Andy Olivia
Water Cress (kg) 2.50 0.75 1.60
Long Beans (kg) 0.50 1.25 0.95
Cabbages (kg) 1.50 0.50 1.05
Total amount paid ($) 33.15 21.46 28.47

Keith visits the same vegetable store and buys 3 kg of water cress, 0.25 kg of long beans and 1.75
kg of cabbages. Assuming that, for each type of vegetable, the price per kilogram paid by Wayne,
Andy, Olivia and Keith is the same, determine the amount Keith has to pay. [5]

Suggested solution

Comments

Let x, y, z be the cost per kilogram of Water Cress, Long
Beans and Cabbages respectively.

].6x+0.95y+1.05E2%7a m P a p e r

From GC, we have x =4.82, y=9.98, z = 10.74

Total cost of Keith’s vegetables =
3(4.82)+0.25(9.98)+1.75(10.74) = 35.75

Hence Keith has to pay § 35.75.

A significant number of candidates did not
define their variables properly and
correctly.

A few candidates wrongly rounded their
final answer for this context.
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2 Solve algebrically

X 4x’ —8x—12

hx —8xm12 5
X 427+ 5x (5]
| Suggested solution Comments
x4l —8x-12 _ Most candidates are
¥ +4xt+5x able to  factorise
2 completely the
(x-3)(x+2) <0 expression.
*Candidates need to

x(x’ +4x+5)

(x-3)(x+2)°

x[(x+ 2)1 +1}
OR since the coefficient of x* in x* +dx+5 is positive and discriminant
is4°—4(1)(5)=-4<0, ¥ +4x+5>0 VxeR.

(Jc—3)(Jc+2)1

<0, (.r+2)2+l>0 VxelR

=0 + + - +
@ & o —
x=-2 or 0<x<3 -2 0 3

explain x* +4x+5 >0
or (x+2)1+] >0 as
part of the algebraic
working.

Common mistake:
Many candidates
missed out the solution
x=-2,
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3 (a)  Thecurve y = f(x) has asymptotes x=~1 and y = 4. State the equations of asymptotes

of the curve y = 2f'(—x)—3.

{3]

(b)  The graph of y = f(x) undergoes the following sequence of transformations

A: Stretch with scale factor % parallel to the x-axis

B: Reflect about the x-axis

C: Translate 4 units in the negative x-direction

. A i 1 :
Given that the equation of the resulting curveis y = sl find the equation of the curve
x+

before the 3 transformations were effected. 4]
Suggested solution Comments
For x=-1, Well-attempted, with

consider x <> —x=>x=1
For y=4,

Method I (scaling followed by translation)
consider
Y . ¥
s==m=—=4=y=8
: 4 5773 y

ye> y+3=> y+3=8=y=3

Method Il(translation followed by scaling)

consider

ye +2:> +§=4=> -2
y 3 ¥ 2 Yy 2
y_y_5

o= yp=35

ey ey

vy y+3=>y+3=8=y=5

Method 11 (do 2 steps directly): note that y =2f(-x)-3= yT+3 =f(-x)

So we’ll consider Z—;—B =4 y=35

most students scoring at
least 4 marks out of 7 for
the entire question.

Essential workings must
be shown in how
candidates arrived at the
final answer, as it was
possible to obtain the
final answer of y=35

with the wrong approach

4
a1
(y 3 ]

Candidates are strongly
encouraged to adopt
Method [ when handling
a combination of scaling
and translation
transformations, ie.
scaling first, followed by
translation. Many of the
candidates who adopted
Method 11 translated by
the wrong number of
units.

Candidates should not
assume an expression for
f(x) unless they are sure
that such an approach is
without any loss in
generality.
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Some candidates
sketched the two
asymptotes and showed
the changes in the
position of these two
asymptotes as they went
through the
transformations. The
sketches are part of the
working, and should be
drawn  properly and
neatly in such an
approach.

(b)Reversing the transformations on y = g(x), we have

y=gx) >y=glx—4)

C" [replace x by (x—4
[translation of

B" [replace y by
[reflection about the x-axis]

" 2
A" [replace x by Ex ]

[scaling with scale factor -321 parallel to the x-axis]
- 1
Sy
3 [—2— x] +1
3
.
2x+1

=Yy

1
2x+1

The original equation is y =

Common errors made by

candidates:-

s Replacing x by —x
when reflecting about

e x-axis
s  Replacing x by %x

hen sc'aling by
3
tor 3 parallel to

e x-axis

Candidates should be

using the correct terms in

describing the

transformations. The

following terms in italics

are not acceptable:-

e Moving instead of
translating

e Squeezing
/compressing instead
of scaling

s Scaling by factor -1
instead of reflecting
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- In mathematics, the inequality of arithmetic and geometric means, or more briefly the AM-GM
inequality, states that the AM (Arithmetic mean) of a series of real numbers is always greater or

equal to the GM (Geometric mean).

The simplest non-trivial case of the AM-GM inequality (i.e. when n =2 ) states that:

For real numbers a and b such that ¢ =0 and 620,

and that equality holds if and only if a=b.

a+b2J—

(i) By considcring{ Ja —Jg)l =0, prove lhalaT'l-'b >ab . [2]

(ii)
Functions f and g are defined by

f(x)=9xsinx+ 3
xsinx

g(x):lnx

O<x<m,

x55:

Use the AM-GM inequality to show that f (x)>12. [2]

(2]

:a;bzﬂ
(i)  F(x)=9xsinx+—
xsinx
Let a=9xsinx and b=——.
xsinx

Since O<x<x, a,bz0.

Using the AM-GM inequality,

a+b)\{—

This part is badly done. Most students were
not able to choose the correct expressions for
a and b properly.

Some students tried to prove without using
the AM-GM inequality which is not allowed
in this question.
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9xsinx+ =
—————5&2 (9xsinx)[

xﬁnx]

f'(x] 212 [shown]

Some students wrongly thought that
V36 =16 and obtained f(x)>+12. Even
if they subsequently rejected -12, the
students were penalised for this major
conceptual error.

(iii)  From (ii), R, c[12,)c D, =(5,)

Hence gf does exists.

Many students were able to guess that
R, =[12,0) and did this part correctly.
However, from (ii), one can only conclude
that R <[12,), which is sufficient for
our purposes. It is not obvious that we can
have f(x)=12 orfor f(x) to tend to infinity.

There were also many students who did not
know how to check that a composite
function exists, and should revise this
concept again.
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7
5 Given that ,2 o —3+ : ;
r(r'=1 (r=1) r (r+l)
(i) Find y 7 2 (There is no need to express your answer as a single algebraic fraction.)
a2 PP —
(3]
(ii)  Give a reason why the series Z i converges, and write down its value. [2}
(ili) Use your answer in part (i) to find Z 2 3]

= m’("“‘l)(f*'zJ

Suggested solution

Comments

_xn) 1 2 1
03 —to-3 1 5-2)

ral

12112 1
1 2 2 n n n+l
1.1 1
e
2 n n+l

Generally well done. Most students are
able to see the need to use the given
expression at the start of the question.

Common Errors:

1. Changing the lower bound tor= 1,
which invalidate the whole working as the

is undefined

given expression 2
r(r -
whenr=1.

2, Listing less than 3 rows in the last part
of M.O.D. does not show how you could
get the remaining terms.

3. Quite a handful of students wrote in the
last 3 rows, that the 2 is missing from the
numerator, thus making errors in their
final answer.

rnl
As n—>00,— 1 —)Oand——m therefore Z—2m=l
n n+l (-1 2

Since Z

el p(pt
hence it is convergent.

converges to a constant (or finite) number,

A lot of students are not able to provide a
proper explanation on why the series
converges or how they get the value.

Common errors:
1. Some students explained that

2 2 1
0 thus S
Hr-n Z = 2
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1 1
2, n-—>ow,——>o0and —- —> o, thus
n n+l

.1
value is —.
2

(iiD)

i 2 B relay 2
Sr(r+D)(r+2) A (r=1)()(r+1)

(replace rby r-1)

flaal 2
r:ll( =) (r)r+1)

il 2 10 2
. ,Z:,:(r—l)(r)ml) _,._szr—l){ﬂ(*‘ﬂ)

Jede

(r)(r+1)

= +
110 n+l n+2

&NS

Most students are able to see the need to
do a replacement of the variable, by
making the connection to the expression

in (i).

Common Errors:

1. When the replacement of the variable is
done, the following are observed:

- The upper and lower bounds are
either changed wrongly or not
changed at all.

- The expression is not changed at

eXF
)

o F(r+1)(r+2)

S{r-N0+D T
manually one term at a time and ended up
with a wrong value due to carelessness.

3. When students are to evaluate
e+l

S
rell (*"' 1)(-"}("“’ n’
expressed the upper bound of the second
summation wrongly, i.e.

some of the students

n+l 2

:Zl(r~l){r}(r+l)

2 i 2
S+ Z(r-D)Or+D

= 2
i
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6

The curve C has parametric equations

1 :
x=—500329, y=\55m9— 1, where -r <8 <.

(i)  Sketch the curve C, giving the coordinates of its vertex, endpoints and any points where C
crosses the x- and y- axes.

(5]

(ii) Theline y=2x-1 intersects C. Find the point(s) of intersection. [3]

Suggested Solutions

Comments

(&)

o

™

Find x intercepts

V2sin@-1=0

: 1
sind = —
V2
9:32{
4 4
=0
.'.{0 0)
Hndymterce S Xan
——-0
2
cos2 =0
R
2" 27272
g 37 _x 73w
4 4 4 4
y=-2,0

~.(0,-2) and (0,0)

To find vertex
-l<cos28<1

i 1
minx=-—
2

cos28 1
T
cos20=1

20=0

0=0
y=+2sin(0)-1=—1

2sin[—%]—l =—2-1
g fsm[ )_1_\5_1

G.JE— 1] and G,—Ji—lj
Also accept
(0.5,0.414) and (0.5,-2.41)

Well attempted.

Many students wrongly placed °
at both end-points of the graph.

A handful of students input
y=+/25in(6-1) into the GC,

resulting in the wrong graph
drawn.
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(if)

y=2x-1
By Substitution,

ﬁsinﬁ—l:Z[— “’5225]—1

V2sinf-1=-cos20-1
V2sin@ = -cos 20
J2sinf=-1+2sin’6
2sin’ 0~ 2sin6-1=0

sin@ =-0.4370160244
6=-2.6893142,-0.45227844
x=-0.309

y=-1.62

Alternative Method
cos28=1-2sin0

By Substitution,
~2x=1-(y+1)’
(y+1) =1+2x
y+]=tm
y=—ltm

Using the GC, to find the point of intersection,

(~0.309,-1.62)

(0.809,0.618) is not intersection point as it
is not in the range of —Tr <@ <7

Poorly attempt.

Many students were able to perform proper substitution to get
the equation V2sin@=—1+2sin@ . However. many
subsequently solve for siné, instead of @, and substituted
the values of siné into the parametric equations to find the
coordinates.

For students who attempted this question using the alternative
method, many did not reject the intersection point

(0.809,0.618).
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i
7 Thecurve C has equation y = @
x+4
.(i) Find, using an algebraic method, the set of values that y can take. [3]

(ii) Sketch the curve C, stating the coordinates of any points of intersection with the axes, any

turning points, and the equations of any asymptotes.

[4]

(iii) Bydrawing x*+y° =1 on the same diagram, deduce the number of real roots for the equation

X+ (ix|—2)‘ - =1.
| +4

[2]

Suggested solution

Comments

3 (x=2)" x'—4x+4
1 e—
Dy x+4 x+4
yx+dy=x"—4x+4

X —dx+d4-px-4y=0

#=typrd-dp=0 Remember the inequality

for the discriminant for
Discriminant = 0} 4— | “can take”

[~d+»)] -4(1)(4-4y)=0
V¥ +8y+16-16+16y=0

P +24y=0

y(y+24)=0 Do not use “comma’ / “and”!
( ) Only “or™ is allowed!

y<=24o0ry=0

{yreR:y<-24ory=0}
Also accepted: y & (~o,~24]U[0,)

| An alarming number of students expanded this
wrongly:

[+ 0] #~@+y)
[+ =[-4-0] # ' -2(-4)(-2)+4°

This method is standard and fixed
for questions of this form “find set
of values that ___ can/cannot take”

Common but silly mistakes:
o Expansion of (x-2)
¢ Positive 4y on LHS brought to
RHS and still positive
* Solving y+24<0 to get
y<24

» Expansion of [~(4+ ] to get
V -8y+16

e Expansion of —4(1)(4-4y) to
get 1616y

Students with “conceptual error”,
please see your tutors to get this
sorted out,

Most common error is forgetting to
write in set notation.

Students should be aware that
since the next part of the question
is to sketch the graph, it is a big
hint that the solution here will be
verified by the y-values that the

graph in part (ii) can take
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(ii)

(x=2) y
* x+4 '

Aayi=l 0‘1/
) - LY

This question was marked strictly
especially penalising students who
did not following instructions to
write in coordinates form.

Some errors to highlight:

¢ Poor long division

e p=x-8 was drawn with an
extremely gentle slope
affecting the overall shape

e (0,1)written as (1,0)

s y=x-8 writtenas x=4

Most common errors are:
* Turning point (2, 0} is not
easily found using GC due to
the limitations of the GC,
1tis very clear from
erator that when

Students should take note that since the question states “on the same
diagram”, it would make sense to sketch the circle on part (ii)
instead of re-sketching it in part (iii), students will not be given
credit if they sketched the modulus graph with the circle as this is
not the intent of the question.

Students who identified the correct shape (circle) and radius found it
challenging to sketch it in its accurate relative position in part (i1).

[Gh)
Sketch the circle with centre (0,0) and radius of 1 unit. It is
symmetrical in the y-axis.

(x=2y°

Since it cuts the graph of y= 2 at one point forx >0 and at (0,
X+

(x-2r
|x[+4
symmetry. Thus, there are three real roots for the equation.

1) at y-axis, it will cut the graph of y= at three points, by

Students are to note that when
questions require superimposition
(meaning two graphs in one
diagram), it is important that the
relative position to each other is
considered.

Especially since part (iii) requires
a circle, the scale of the axes
should be as equal as possible so
that the shape drawn actually looks
like a circle and not an ellipse.

Since this is a deduce question
(same as hence), students are
expected to use part (ii)’s graph to
interpret the number of real roots
to the equation and should not be
solving it using a GC.
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8 Functions f and g are defined by 1 Students ought to read up on periodic
=f 233 functions from tutorials and attempt to reduce
1 s :
f(x)= x(2-x) for0<x<l, =f[2]—l—]=-—-=f[£]=2—2=2 253 to the given domain.
2-x for lsx<?2, 4 4 4 4
And since x= 3 falls into the domain of
g(x)=e, xeR, x20. I<x<2,use f(x)=2—-x
(i) Sketch the graph of y=f(x) for0<x<2. (31 g_f[i]:Z_i:i
(ii) Give a definition (including the domain) of the composite function gf and its range. [3] 4 4 4

(iii)  Given further that f(x—2)=f(x) for all real values of x, find the exact value of f[lgl]
(2]

Suggested solution Comments

0]

Most students are able to give the correct
diagram, but needs improvement.

¢ Draw bigger diagram.

e Ensure all details are given, such as
labelling important points (0,0},
(1,1), (2,0) and puttj open

im0

Uss T
(ii) R, =[0,1] Most students are able to give the function gf
correctly, except some poor presentation
D, =[0,0) observed. The function gf is a piecewise

function and domain should be written in
s for0<x<l, inequality form behind the rule.

gf{x)={ & for 1€ x<2.

Ry =]

traight lines.

The range of gf is not to be in piecewise but
as a whole. i.e. R, =[l.e]

(ii) t‘[ 25 l) This part is not well done because some did
4

not know how to approach this question and
often left blank,
= r[zs _‘__z]
4
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9 The function f is defined as

frxJx+ —%, xeR, x>-1,
(i)  Sketch the graph of y=1f(x). Your sketch should state the coordinates of any points of
intersection with the axes and endpoints. (2]
(i)  Find {™'(x), stating the domain of f™'. [3]
@iii)  On the same diagram as in part (i), sketch the graph of y=f"'(x). [

(iv)  Write down the cquation of the line in which the graph of y = f(x) must be reflected in

order to obtain the graph of y=f"'(x), and hence find the exact solution of the equation

fx)=F"(x).

(4]

(V) Using (iii) and (iv) to deduce the solution set of f(x) = f™'(x). [2]

Suggested solution

Comments

(i) and (iii)

(i)Many students are able to sketch the
graph of y = f(x)but missed out the x-

intercepts (—0.75,0).

The question asked for “coordinates of any
points of intersection with the axes and
endpoints” but most of them are not able
to provide their answers in that forn.

iii) Wasn’t well done. Common
mistakes are :

s Their y=f""(x) curve bend towards
to y-axis. Such shape doesn’t even
warrant a function let alone a 1-1
function.

» y=f""(x)are supposed to be the

reflection of the curve about y = x.
Many of them didn’t show that in their
combined graph.

* A couple of student put (-c0,0)as

one of the end-point which is incorrect.
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(i)

1
Dl' ¥ = (_va)t RI‘ | (_1!‘:0)

(ii) This part is well done.

Most student are able to get the rule of
inverse.

Some student are not able to state the
Domain of the f inverse despite

sketching y=f(x) correctly in (i).

(iv)  Thelineis y=x

F(x)=1" (%)

it = 5
= x‘% %[relectcd as x> —0.5]
Method 2.

From the skeich, can consider solving
fx)=x=>/x+ —%:x::» x+1=x+%

2 l a 3
:>x+]=x'+x+2:>x-=—

4
f B

[rejected as x >—0.5]

{iv)Almost all student are able to state
lhe,e uatlon P=Xx.

& both the equations
( directly to solve
ortunately the
requires them to
e y=x {o get the intersection.

. 3
Among the reasons of rejecting x = — T y

only a couple of them are able to give the
correct reason x >—0.5 which is the

intersection of the 2 domains of f(x)and

£ (x] =

v) Fro:n the skctch.

{xeﬂl,~0.5 <x< g}

3

(v)Many student gave =l <x < 5

which was incorrect as f™ (x) will not be
defined in —1<x<-0.5
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A painter is tasked to paint the interior of a HDB flat. First, the painter fills up paint cans each having
a volume of 2 litres. To prevent spillage, the tap used to fill the paint cans has a special mechanism
that can control the volume of paint poured into the paint can every second. In the 1% second, 100 ml
of paint is poured into the paint can and for each subsequent second, the volume of paint poured into

the paint can is 5% less than the volume in the previous second.

(i) Find the volume of paint poured into the paint can in the 24" second. [1]
(ii) Find, to the nearest ml, the total volume of paint in the paint can after 1 minute. [2]
(iii) Explain why the paint will never overflow the paint can. [2]

At the start of each day of painting, the painter paints an area of 70 m* in the I hour. In the
subsequent hours, the fatigue of painting results in the painter painting 3 m’ less compared to the
previous hour. For each day, the painter continuously paints for only 10 hours,

(iv) In which hour of each day does the painter paint an area of exactly 49 m*? 2]

(v) Find the total area painted in a day. [1]

045 m* . Find the

Suggested snluti# Y .
(i) Volume X am_

=100(0.95)"" =30.73630.7 ml (3s.f)

MW ell attempted. Able to
use the formula

u, =ar"" where r#0

(ii) Total volume of paint in the paint can after 1 min (60 sec)

_100[1-(0.95)" ]

Well attempted. Able to
use the formula

g5 1907.86~1908 ml (nearest ml) : =a(:“—]1], rel
-
_ad=r
1-r

e Careless in question
reading, did not leave
answer in nearest ml
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(iii) Considering the sum to infinity for GP,
100

Able to apply:
¢ the geometric series is

The painter will paint an area of 49 m® at the 8" hour.

=2000 .

1-0.95 convergent if || <1
Therefore, the_ greatest theoretit:?I vol}lme of paint that the paint can will | 4pd the sum to infinity
be filled is 2 litres, hence the paint will not overflow. exists and is given by

_ a
* 1-r
@iv) 70+(n-1)(-3)=49 o Majority are able to
n=T+1 apply the formula;
_8 u,=a+(n-1)d

+ Some use the wrong
formula:

Sn=%[2a+(n-l)a’]

+ Careless in calculation
assuming d=3

* Some answer by
listing which is not
recommended

(v) Total arca painted after 10 hours = 129[2(70)+ (10- l)(—}}]
=565m’

¢ Majority are able to
apply the formula:

S,r=%[2a+(n—l)d]

(vi) From (v) The painter can paint 565 m’ per day.
So 2045 m” =3 x(565) +350m’

On the 4" day, §, = -;-[2(?0)+(n ~1)(-3)]=350
= n(143-3n) =700

= —3n" +143n-700=0

= 30" —1431+700=0

= n=75.5387 or 42.128 (rejected)

Therefore, the painter will use 36 hours to finish painting the house.

* Majority did attempt
to find the no. of days
required to complete
painting by dividing
2045 by 565

Use direct proportion
to find the no. of
complete hours which
is not acceptable.
Careless in question
reading by assuming 1
day as 24 hours which
is given that the
painter continuously
paint for only 10 hours
Careless in question
reading, did not leave
answer in complete
hours
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