2024 Year 5 Math Practice Paper 2 Suggested Solutions

Suggested Solution

Let the price of a desktop monitor, keyboard and mouse be $x, $y and $z respectively.
X+Yy+2=317.90

0.9x+0.85y +0.9z = 282.66

0.95x+0.75y + 0.8z = 283.72
x=219,y=69,z=299

Employees of Company B will pay $[0.95(219)+0.75(69)+0.78(29.9)] = $283.12 >
$282.66.

No, it will not be more attractive for employees from Company B to purchase all the three
items from their own company since they will still have to pay more than the sale by
Company A .

Suggested Solution

V=—Xx—a 1 y=x-a
@) X
y=-
X
For x<0, solve 2 =—Xx—a to determine the x-coordinate of the point of intersection.
X
X +ax+2=0
aY a’
X+—| +2-—=0
2 4

Since @°>9 then @°—8>0

From the graph, the soln is

a [a’-8 a [a*-8
<x<0 X< ———
2 4 or 2 4




Qn | Suggested Solution
3(a) y
12,5
:r ____________ y=1
: > X
X=3
(b)
y
y=g' ||
i y=0
' —1\O f
! X
X=-2
Qn Suggested Solutions
4(a) | dy 3 —6t
= ()=
dt  (1+t%) (1+t°)
I _gp2
dt
dy —6t 1 -2
B 12 o2 ar1a12\2
dx  (@1+t%)° ot 3t(@+t%)
There are no real solutions for t when g_y =0. Curve C has no stationary points.
X

Alternatively, _—222
3t(1+t°)

=0=-2=0 (Inconsistent) . Thus C has no stationary

points.




(b) )

Qn | Suggested Solution

5@) | ¥ =2+¢"
Differentiate with respect to x

o
dx
Differentiate with respect to x

2
X X X

2 2 X
d_v{d_q _e

X

=€

dx? dx ey
d?y (dy) d
d_le{d_g :d_i (shown)
2
When x=0, y=1In3, d_y:l d_zzg
dx 3 dx° 9
1) x?(2
y=In3+x| = |[+—| = |+
3 2119

2
=In3+5+x—+...
3 9

(b) y:In<2+eX)

X2
= In(2+1+x+—+...]
21

2
=In3 1+1 x+X—+...
3 21
2
=In3+In 1+1 x+X—+...
3 2!

<V




2

y=|n(2+ex)=ln3+ln[1+x] {Ietx =%£x+%+...

)

=In3+| X —%Xz +} (apply std series of In(1+ X))

1 X2 11 G
=In3+| 2| X+—+... |-=| =| X+ —+..
3 2! 21 3 2!

i 2 2
X X5 X
=In3+ —+———+..1

—In3+ 2+ % 4. (verified)
3 9

Qn Suggested Solutions
6(a) n | Loan balance at beginning | Loan balance at end of month
of month (after interest) (after repayment)
1| 847500 847500-M
2 | (847500—-M)(1.0025) 847500(1.0025) —1.0025M — M
=847500(1.0025) —1.0025M
3 | 847500(1.0025)° 847500(1.0025)°
—1.0025*M —1.0025M —M (1.0025° +1.0025+1)
n 847500(1.0025)"*
~M(1.0025"* +...+1.0025 +1)
Loan at the end of second month
=847500(1.0025) —1.0025M — M
Loan at the end of nth month
=847500(1.0025)"" — M (1.0025" " +...+1.0025+1)
=847500(1.0025)" " — M 1-1.0025
1-1.0025
=847500(1.0025)"" + 400M (1-1.0025")
(b) For loan to be repaid in 25 years,

847500(1.0025)** + 400M (1-1.0025"" ) = 0

Monthly repayment = M = 4008.9185 = $4008.92
4008.92

7300
Thus the bank will approve Jane’s loan.

x100=54.916 <55

(©)

Assume that the housing loan is the only debt that Jane has.




Qn

Suggested Solution

7(a)(i)

4y* —x* =1
Standard eqn of hyperbola:

2
(Lj -1
1/2

To find equations of oblique asymptotes:
as X,y — o,

4y* - x?

gt X
2

ie. Equation of asymptotes: y = i%

(ii)

y
(2y)2 =12, y?—x? =10 (y—l)2 +x*=1

1) Scaling parallel to y axis by factor of 2
2) Translation by 1 unit in the positive y- axis direction

(b)

T by
x=-2 | A (31

2.0) X
B'(0,-2)




Qn | Suggested Solution

8a(|) i(2r+l+3r_ rZ)

r=1

= ZZH“Z’ +32n:r—zn:r2
= 2[%}4_3{2(” +1):|
2.1 2
—%(n)(n +1)(2n+1)

=4(2"-1)+

”(”6+1) (9-(2n+1))

=4(2" —1)+%n(n +1)(4-n)

a(ii) | Replace r with r+1

i(z’ +3r—(r-1)°)

r=4

i (2”1+3(r+1) (r+1- 1))

2 43r—r° )+N213
=3

-3 r
)

27 43r—r%) - ZZ:(Z’*1+3r— r*)+3(N -1-3+1)

=1

q
Il

iN

=

=4(2" —1)+—(N ~1)(N -1+1)(4—(N -1)) - (16) + (3N —9)
=2(

WhereB=2,C=%,D=3,E=—29

8b |p=5
(i, i) | Method 1(GC) (preferred)
ntrin conprritm " o " (RS s FoR are

Ploti  Flotz  Plot3
TYPE: SERCH) SEQ(n+2)

nMin=1
~u(n+1)83uln)-2
u(1)B5
u{2)=
vint+l)=
vil}=

v(2)=
wintl)= n=1

Method 2 (algebraic)

v, =3v,-2=3(5)-2=13

Vv, =3v,-2=3(13)-2=37
v, =3v,—2=3(37)-2=109

.. & soon
.. The sequence increases & diverges.




p=1
Method 1(GC) (preferred)

HORHAL FLOAT AUTO REAL RADIAN HP n
INITIAL CONDITION

Floti PFlotz Plot3

NORMAL FLOAT AUTO REAL RADIAN HP
PRESS + FOR aTh1

=

TYPE: SEQ(m)
aMin=1
Buln+1)E3uln)-2
u(1)E10
ul2)=
win+ld=
vil)=
vi2)=

SEQUn+2)

e e e e

2
3
y
5
b
7
]
9
10
11

Method 2 (algebraic)

win+ld=

n=1

.. It is a constant sequence which converges to 1.

v,=3v,-2=3(1)-2=1
v, =3v,-2=3(1)-2=1
v,=3v,-2=3(1)-2=1

... & soon

Qn | Suggested Solution
9(a) J. 5 dx
(2x-3)(x+1)
2 1
=[G )
2x—-3 x+1
=In|2x—3/—In|x+1/+C where C is an arbitrary constant
(b) 2 ,XZ _1
I dx dx =(secftan6)do
s X
— .% Secze_l (Secﬁtan H)dg WhenX=2, secld =2
Jr  secd 1 P
4 cosf===0==—
.E 2 3
=|tan’0do | e
- When x =+/2, secd=~/2
°3 ) 1 V4
= sec*#-1)do c0sl=—==0=—
J % ( ) \/é’ 4
=[tano-0]?
7
:[tanﬁ_z}(tanﬁ_ﬁj
3 3 4 4
T
=3-1- 1~
\/_ 12
c
© _[ X dx=- 12 —2m’x(1-m*x*) 2 dx
1-m®x? m
1 (1—m2x2) 2"
T om? ~la e

= —ilel—mzx2 +C

m




1-m*x u=sin"mx —=
L . X \1-m?x?
_ Sin~™ mx 2 2 du m _ 2,2
_(_ > 1-m°x j—J‘——dX s 1-m?x
-
:(_9n2mxvr—mﬁ2}wi+c
m m
Qn | Suggested Solution
10(a) y
(i) | A
| 1 y="f (X)
J
\ i 0] y=0
|
X=-a
Every horizontal liney =k, k e R cuts the graph of f at most once hence f is one-one
and f'exist.
Let y= L
X+a
= Xxy+ay=1
= Xxy=1-ay
yxolzd 1
y y
Therefore f: x 1—a, xeR, x=#0.
X
(a)(ii) | Since R; =R\{0} and D,=R

R, =Dy, thus gf exists.

X=-a y Y
A 1 y=g(x)
y="F(x)




Using the graphs of f and g
Dy > R — Ry
R\{-a} > R\{0} — (2, )
R =(2,oo)

b(i)

b(ii) IS h(x) dx=0

Qn | Suggested Solution

11(@) | V15x+4 =x>-2

15X +4 = (x> = 2)?

15x+4=x"-4x" +4

X(x* —4x-15)=0

x*—4x-15=0 - x =0 (does not satisfy original eqn)
(x=3)(x* +3x+5)=0

2
Since x2+3x+5:(x+gj +1741>0 for all x,

sx=3,y=7
. (3,7) is the only point of intersection between the 2 curves.

(b)

Area of the region R




= [ VI5x+4 — (x* ~2) dx

3
3
2 3
~(15)
L 2 0
i 227 2 2
:—-4542--——6—-—42
_ (45+4)? - LR
_| 686 , 16
45 45
 551-16
45
_5%
45
107
== unit?
9

11(c)

Volume of revolution

7 2
=n{[2y dy———— (y2- )dy}
=91.7 units®

Alternative (markers’ reference only)
Volume of revolution

=“:I72y dy- [ (- )dy}

B 7
y2
= 42 —8vy2+16d
g {2 yL 225-[ Y -8y y]

i 5 3 7
ey e o
2 225| 5 3 )

81 1 (38381__256)
2 225\ 15 15
81 305}
=T ———

2 27
1577

Y

T units®

10
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12(a)

S, =3n(n+2)
u,=S,-S,,
=3n(n+2)-3(n-1)(n+1)
=6n+3
U, —U,, =6n+3—(6(n-1)+3)
=6n+3-6n+3
=6 (constant)
Since the difference between two consecutive terms is a constant, the series is an

arithmetic progression.
The common difference is 6.

(b)

V, =U; =6(7)+3=45

) 45
commonratio,r=—=3
15

v; =15(3)* =135
The m™ term of the series in ),
135=6(m)+3
135-3
m= =
6

22

Since r =3 does not lie within —1<r <1, the sum to infinity of v does not exist.

(©)

Wn
Wn -1

common ratio =

e5+nx(x+l)
e5+(n71)x(x+1)

e5(:3nx(x+1)

- e5e(n—1)x(x+1)

_ enx(x+1)—(n—1)x(x+1)

_ ex(x+1)

For the series to converge, |e*(+)

<1, X(x+1) <0

The range of values of x is —1<x<0.

11



12(d) | sum of first n terms of v, S,
15(3" -1
- M - E(g” _1)
3-1 2

Sy >W, using x=-0.5,

E(sn —l) < 5+N(-0.5)(05)

2
y

A 15 "
y==(3"-1)
_ St(-0.5)(0.5) .

2.28

Alternative (table method)

From the graph, the least value of n is 3.

12
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13(a)

Let OB be x m.

Corridor 1

. Corridor 2
From diagram,

cosd =

and sinezg.
B-x X

So we have AB:(AB—X)er:i +_L, where a =3, 8 =2.

cosd sindg

(b)

Differentiating the result in part (a) with respect to t,
d(AB
(AB) = (3secHtan 6 —2cosecd cot 9)(%9) (%)

When OB =24, 6=1%m

sind
1 déo . _
Subst €=z n and H=—O.1|nto (*):

d(AB
Using GC, % =0.493 m/s (to 3 s.f)
.. Rate of increase in AB when OB =4is 0.493m/s

(©)

p < AB for all possible lengths p and angles 6,
i.e. max p=min AB.

AB=—> 2
cosd sind
d(AB) _3singd 2cosf _3sin’#-2cos’
do cos*@ sin’o cos® @sin’ 0
. d(AB)
Atmin AB, ————~=0

= 3sin®*@=2cos® 0

1
tan® @ _2 = tanf = (2]3
3 3

1
NCE tanl(gjs.
3

13



0 0.717 1 0.719
6]
tan—| =
3
dAB —-0.0216 0 0.0205
déo
Tangent \ - ,

. AB is a minimum when @ = tan‘l(gj3 .

Alternative
2
) 3cos* Ol tan*-=

d(AB) 3sin®0-2cos’0 ( 3)

dé cos® @sin% @ cos’ #sin’ 0

0 S L Y
{tanl(gj J tan‘l[gj [tanl(éj }
dAB negative 0 positive
dé
] ]
(2)
\ ¢
O3
Thus we have 1 .
. 3| (2)° +1(3)3T ) 2| (2)° +1(3)3}
(3)° (2)°
(@@ [ |+
(@]

14



