2019 4E5N MYE Additional Mathematics Paper 1 Solutions

Qn Solution

(2+3x)(x—5)>2+3x
(2+3x)(x-5)-(2+3x)>0
(2+3x)(x—6)>0

+
——2-\://6
3

Lx<——orx>06
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= [(95+1)
=—x"+x+c

When x=2, 22=18
x

%(2)1+2+c-_—18
c=—2

L 9 5\
dx 2.1: +Xx %@600
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Fl=25% 3

Ll
y=32
=1.26 (3s.f.)
Coordinates of the point of intersection are (2,1.26)

m=1an60°=+/3

Subm=+3, (3v3,4) into (1):
4=\/§(3-\/§)+c

c=-5

i=\/§x~5
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y:\!'gx——ﬁ

5(1) 25 +1
x—3) 2x —6x*+x-3

2 (2x3 —6x )




3x%+21x+5 | 3x*+21x+5

5(ii)
22 =6 +x-3 (x-3)(2x* +1)
2 |
let 3x +21x1+I§ _ A +Bx:—C'
(wa)(2x -!:-l) x=3 2x*+1
3% +21x+5 = 4(2x” +1)+(Bx+C)(x-3)
Subx=3: 95=194
A=5
Subx=0: 5=5-3C
C=p
Subx=1: 29=15-28
B='1'-7
3% 4+21x+ !H 5 Ix
25 -6 +x—3 x-3 2x*+1
&G |
w = —l-e”‘ —~7e* +6x
2 \
dy 2x l
—=¢”" —-T7e"+6
LY i '*/
drz - I <\ \ " 'A\
6 e []
(1) For stationary poins/ —=0 \\)/) @600%
6Gi) | 241
i—{* %\%Se ¢ _7e™ =300
dx .v;.nﬁ I
The curve has aminimum point at x=In 6.
d’y 0 0
=2e —T7e =-5<0
dxz x=0 1,
The curve has ajmaximum point at x=0.
L _[(33:4 —5¢0s éx} dx:zxs —Esin 6x+c
: 5 6
(i)

j(sinx+sec’ (5 +27rx)) dx = —cosx+2—1-tan (5+27x)+c
_ 1




8(1) Area of lawn:
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L
4

2

SN
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Perimeter of lawn;

P= I+r+(l—r)+%(2?rr)

Pl -’52-’1 ---------- @)
Sub (1) into (2):
P= 2[@_}.@) E
r 4 2
720

P =——+zr (shown)
r

8(i) | dP _ 720

@ e é
L tor stationary ya ’ rb)\
: 6 g
720 O
e
e Q

360 +;r(15.138)

©15.138 4
=357 (3s.f)

The shortest hedge can be planted when the
rectangular space is 15.1cm by 35.7cm.




9@ | tan®x-1
tan® x+1
sin® x 1
- cog’x
sin® x
i)
cos” x
_ sin® x—cos’ x
~ sin® x+cos’ x
=sin® x—cos® x

=1-cos* x—cos’ x
=1-2cos? x (shown)
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10 4x* —6x+3=0

I 3
s el

e

o+ ﬂ p
From (1) ,6' 2 (3)

From (2). aff = 5 --------- (4)

Sub (3) into (4); @+ f =2 +(5)

o+ =(a+p)(a’ -ap+ A7)
=(a+8)((+B)" - 3a8)

1100

=w((zr—3m) E
<k
The equatl?nw @@
i{j ,
@»

11(ii)

13\(357\5;“@3&-@)

\& _ 44243 [5+J§]

18(5-+3)5+3
_20+1043+443+6
18(25-3)

_26+1443
396

_13+73
198
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12(i0)

=13.5 (3s.1))

13(0)

4y+3x=060
3 ':
y—m-zx+15 |
3

ml.mgcnt ==

P1)

13(ii)

(Jc—fl.)2+(y—lj2 %
Sub (8,9): »* =|100

I
Equation of cirdle is (x—2)° +(»~1)° =100.




13(iii)

Whenx =0, 4y+3(0) =60
p=15
B(O,,IS)

Centre of circle = [Efgﬂ, ﬂ]

2
~(1,8)
BP=4[(2-0) +(1-15)"

=102
Radius = 542

(x=1)"+(p-8)" =(5v2)

Equation of circle is (x—1)" +(y~8)" =50.




CWSS 4E AM 2019 MYE P2 SOLUTION

1) ~1<sinx<1
~l=-sinx=1
—1+3<—sinx+3<1+3
2<f'(x)<4

Since f'(x)is always more than 0, there are no stationary points on the curve.

1) f(x) =_|-3—sin;ra‘.r
f(x)=3x+cosx+c

Since curve passes through origin,
0=3(0)+cos(0)+c

c=-1

f{x)=3x+cosx—1

2(1)
©
Q0
N oy
@a@, ,.-;..(@ @(aﬂ real values of x.
2{(_\ / ,,;\%45(9

<

7y
] 7
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3(1) sin3x=sin 2xcos x+ cos 2xsin x
sin3x=zsinxmsxmsx+(1-zsin= x)sin.r.

sin3x =sin x(2m51 x+1-2sin® x)

sin3x =sin ::[2 (1-sin: x) +1-2sin* .x:]

sm3r=3sinx—4sin’ x




3(i)

sin3x=sm"x
3sinx—4sin’x=sin"x
sinx(4sinx-3){sinx+1)=0
sinx=0, sinx =-§-, sinr=-1

x=m, x=0848(03s1), ;:3?;“r

4(1)

J?_asinﬂ +cosd = Zsin[ﬂ +-E~)

4(iD)

J':\Esinxﬂosxdx

5()

1Y (7 7
kr——| = k) (=1 XV +..
3 e
Since the powerof xis 7—4r =2[3—-2r)+1wﬂl always be odd, there are no even
powers of x for this expansion.




5({u)

HERS A

21(k)° = -3(7) (k)°

=—1

6(1)

When x=0, y=[0-3]-4
el
When y=0,0=|2x-3]-4
[2x-3|=4
2x-3=4 or 2x-3=—4
7 1
X=— K X=——
2 2
Points are (0,-1), [-%GJ and [ ;

6(11)

S

()

6

IV
)53 HON +6(-1)* +6(-1)+5
£(~h=3

7(ii)

£(x)=(x +1)(22% +4x+2)+3
f(x)=2(x+1) +3




70 | £r(x) =657 +12x+6 or £1(x)=6(x+1)
6x> +12x+6=0 or (x+1)° =0
©+2x+1=0
(x+1)°=0
x==]
y=2(-1+1)" +3
y=3
By first denivative test,
x =7 =1 ~1*
% positive 0 positive
Shapﬂ /
(-1,3) is a point of inflexion.
7(iv)
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d 5=10

35-25
50-30
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From the graph

o
a




8(i1)

V=x
Add theline ~- = X onto graph
x

From the graph, x* =20
Diameter of the ball =~/20=2+/5cm

iy s x(—l- X+ IUJ
Z
-l—x’-lﬂx =0
2
x=0or x*=20
Since x =0, the diameter of the ball =420 =2/5cm
9(a) log, (2x+1) ~log, (x+1) =1
log, (x+1
log, (2x+1) —-ng:-——l =log, 2
log, (2x+1)—— la::vg1 (x+D)=log,2
log. { - ] =log, 2 x
2x+l= ZJJ:-;- QQ)'\
4x" +4x+1= 4x+4 66(3
: e
4x*=3 \\\%
s U @@ o
o(b)

\fgé\l(Iog\,@(\@a) = 1€\< \ﬁ(\ \‘3"

Inb (‘ @0\

\\\3
d@& @*@@"’

Of(’!’




9(c)

y=¢
i

ylne=Inx"
y=-lnx

g'+Ilnx=0
g"=—Inx
From the graph, there is only one point of‘meemcuo e

10(a)

5

,j‘.,.,j" [J‘-‘-J_-J'_-h/—)

s Ay g
ﬁ+{‘ J’"w{i 30
10
3%&@ QOG\\E
10
5+ %@XQ ,&\%@Q
AN

1D(b)ﬁ)

xut x\> %4 \\36‘\% A

@6

625 ﬁ\% wS 0

=0.090246 and y=-0.088545
5’ =0,090246 and 5 =-0.088646(reject)
s In 0.090246

In5
x=-149(2 dp)




10(b)(u)

Let y=5"
125_1:’——';5+k=ﬂ

625y —y+5k=0
(-1)" ~4(625)(5k) <0
1-12500k <0

1

T r—

12500

11(i)

Length of AO=~/6" 48" =

Length of OB=15-10=3

J2 syt =5 and%=§

10

By substitution or by Pythagoras triplets,

x=-3 and y=-4
B(-3,-4)

11(i)

Gradient of BC=—_-4£
T

3
4 ===(-3
4( }+c

Equation of BC is yx‘@

11(iii)

dy+3x+25=0~_
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