ST JOSEPH’S INSTITUTION
PRELIMINARY EXAMINATION 2025
(YEAR 4) ADDITIONAL MATHEMATICS 4049/02

Qn

Solutions

1(a)

27 =5(2%)+3
Let u=2"
2ut —5u-3=0

1(b)

Qu+1)u—3)=0

U=——o0oru=3
2

2" >0 therefore 2" # —%

2°=3
Ig2* =1g3
g2
= 1.6 (2 sf)

2(a)

(2x41) = (20 1) =[ (264 1) = (2x=1)][ (22 +1)" + (2x+1)(2x 1)+ (2x-1)' |
= (2)[ 42" +4x+1+4x" —1+4x" —4x+1]
= 2(124% +1)

2(b)

2(2x+1)(12x° +1)=0

12x*+1=0 or 2x+1=0
Discriminant = 0* —4(12)(1)

= —-48<0
No real roots

1.
X = Y is the only real root.




ST JOSEPH’S INSTITUTION
PRELIMINARY EXAMINATION 2025
(YEAR 4) ADDITIONAL MATHEMATICS 4049/02

3 y:(x—3)m
= (px +(x—3)(5j(x+1) 2(1)

_2(x+D+x-3

2Vx+1

_2x+2+x-3

24x+1

_ 3x-1

NP

3b) | (3 3x—1 _ 3
fo NS dx—[(x—?))\/x+1|0

(311 e N
6M2m+zmjd’“‘6{[(’“ ] zmdx}

[ [ as=sfoanmei] = [ S

l(x + 1)1/2

= 64| B=33+1-(0-3)0+1 |+| 2

3

2 0

=6{3)+[(3+1)* ~(0+1)"
=6[(3)+(2-1) ]

=24
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4(a) | Let E be a point below C (and to the left of D)
In ACDE, cosO= @
80
CE =80cos 6

Let G be a point below D (and to the right of A)
In AADG, sinf= E
185
DG =185sin6

h=CE+EF
h=185sin0 +80cosO (shown)

4(b) | h=185sinH +80cosH
185sin 6 +80cos O = Rsin(6 + )

Rsina =80
Rcosa =185

R =+/80% +185°
= /40625
= 2565

a =tan™' (&J
185

=23.385°

o h=2565sin(0 +23.4°)

4(c) | To clear the kitchen door, max /4 is 180cm,

When 4 = 180cm

25+/65 sin(0 +23.385°) = 180
180

2565

Sin(0 +23.385%) = —2_

565

Basic angle =63.259°

0 +23.385°=63.259°
0= 39.9°

sin(6 +23.385°) =
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3(a)

y=2x45
2x°45>3x
x’=5<0
(x+/5)(x=~/5)<0
—/5 <x<\/§

5 5

3(b)

y=2x"45 - (1)
y—kx=3
y=kx+3 -—--(2)
2x°+5=hkx+3
2x°—kx+2=0
b’~4ac=0
(—k)*-4(2)(2)=0
k=16

k= +4

5(0)

2x’—4x+2=0
x*2x+1=0
(x=1)*=0
x=1
y=4(1)+3

=17
P(1,7)

6(a)

2 6
(ax+—j
X

Term

(Jer ]

Powers of x

6-2r=23-r)

Since the power/exponent can be expressed as a multiple of 2, therefore
all the expansion only contains even powers of x.
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=l-—+—+

a a a

6(b) (1_ EJB 3x  3x°

6(c) ( 2 JG
ax +—
X

Term in —

6-2r _ 4
6-2r=-4
r=>5

ot = e 2] <1024 ]
-

3
Term in x° = —2(x2) from (b)
a

192a = > x1728
a

. 3x1728
192

6(d)

There is no term independent of x.
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7(a) d 2 5 10 20 30
1 875 141 35 4.22 3.89
lgd 0.30 0.70 1.00 1.30 1.48
lg 7 2.94 2.15 1.54 0.63 0.59
o ) . { B
7(b) | The incorrect reading of 1 is 4.22.
From the graph, the correct 1g / reading is 0.95.
095=Ig/
1 — 100.95
=891 (3 sf )
7(0) | I=Ad"

lgl=nlgd+IgA4

From the graph

lgA=3.6

A — 103.6
~3981.071




ST JOSEPH’S INSTITUTION
PRELIMINARY EXAMINATION 2025
(YEAR 4) ADDITIONAL MATHEMATICS 4049/02

=3980 (3sf)

0.5-3.6

1.52-0
~-2.0394

=-2.04 (3sf)

Gradient =

n=-2.04

7(c)

From the table, E = 35 0.248 (to 3 sf)
I, 141

2

When the distance doubled, the intensity decrease to 0.248 (one-quarter)
of its previous value

8(a)

v = 5 _e3—2t
5 _e3—2t — 0
e3—2t :5
Ine’* =In5
3-2¢t=1In5

t=0.695
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8(b) | Distance in the first second
e s 069528 3y,
N .[0.69528(5 © )dt + J.O (5 c )dt‘
r 30\ 39, N 1069528
T + 56— S
-2 -2
L 0.69528 0
B o320 B 32069528
= 5(1)+ —15(0.69528) +| ——
i 2 i 2
3-2(069528) 320 B
+1| 5(0.69528) +| —— | |[—| 5(0) +
2 2 )]
= 0.3827356 + |-4.06636|
=4.449
=445 m
8(c) | v=5-¢&"*
as ¢ approaches o, € - approaches 0
v=5m/s
The particle’s velocity cannot exceed S m/s, and this is the greatest
velocity attained.
9(a) 3-0
m =———
-3-0
= -1
Gradient of normal = 1
Equation of normal is y—3=1(x+3)
y=x+6
9(b)

Equation of normal is y = —%x -1 (1)

y=x+6 --(2)
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Sub (1) into (2)

—%x—l:x+6
5

Centre = (-5,1)

2
7

(-3+5)" +(3-1)’
8

Therefore equation of circle is (x+5)" +(y—1)" =8

9(c)

(—5—2J5J)

10

y=sin2x+x
Q=2cos2x+1
dx

2cos2x+1=0

cos2x = —l
2

Basic angle =

w3

2x=7t—£,7r+£
3 3

Min point
_a4r
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Area of region below shaded area
_Lf B2 (2_]
2 2 3 3
2’ 3n
9 6

Area under graph
2
= J'()T(sin(2x) + x) dx

3 2
1 27’ 1
=|—+ +—
4 9 ] 2
3
=—+4—
9 4
2 2
Area of shaded region = +§— o _N3m
4 9 6

\/§ﬂ3

= o + " (shown)




