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MATHEMATICS (H1)
Paper 1 Suggested Solutions

1. Topic: Graphs

y=sinx,0<x<4n

}J’
A
1 +--
0 [—
T
2 21 + x will end
N S up at 1% quad
T
sina =c g 24 A
(1) sin(2r+a) = sina
= ¢ o
oy . T > 0
(i) sin(3r+a) = —sina a t
= —¢c ;
3n + x will end T
) up at 3™ quad 3t C
sinx = —¢ 2

x = mtaor2r—a

2. Topic: Simultaneous Equations

x+y = 20
X =20—y . i N
XA = 300 e, )
Sub (1) into (2),

(20— »)* +y* = 300
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400 — 40y +17 +> = 300
2)* — 40y +100 = 0
32 =20y +50 = 0
— 20£y202-4()(50)
2
_ 20%+v200
Y= 2
y = 10+ 5v2 (rejected) or 10 — 5v/2

wx= 20-(10—-5v2)

= 10+5V2
3. Topic: Simultaneous Equations, Integration

Y= 2K (1)
Y= AR ()

1) =),

W = XK
¥ =K
x =k or—k

Graphs are symmetrical

. x-coordinates of P & Q are k or —k (Shown) about the y-axis.

Shaded area betweenc; & c, = 2 fok(x2 + k? —2x?)dx

2 fok(k2 — x%)dx

2 [Kex _"3_3]:
2t
2]

4
=2
3

i+
fx"dxz +c
n+1
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4. Topics: Functions (© y = fg)
(i) (@ y=fx)=x"-1 = f(Ix])
= (Ix)?-1
Y =x-1
A y
y=x2—l (IxD? = x* A
y=x"—1

f has to be a one-one
function since x < a.

> X
> X
-1
2 2 -1
(b) y=gfx)=gx"-1)=|x* - 1]
A (i1) For fto have an inverse = Greatest value of a =0
X D1 =Ry=[—1, 00]
y=|x‘—]| Lety = x*— 1
1L y+1 =¥
x =xJy+1
) = —Vxr+ 1 :
» X Take the —ve part of the graph since x < a
-1 1
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5. Topic: Differentiation

x = £-12+kt

dx

= 37 - 24t+k
dt

Since x is an increasing function of ¢
dx
= = >0
dt
(3F—24t+k) > 0
= bW -dac <0
(24"~ 43)(k) < 0
576 -12k < 0

576 < 12k
k > 48

ax’ + bx + ¢ > 0 for all real
values of x
o b’—4ac<0anda >0

() x = £—12¢+36¢
1 (F =12t +36)

= 1(1-6)
& _ 32 241436

dt
When & = 0

dt
£F-8t+12 = 0
(t-6)(t-2) =0

t=2or t=6

Flotl Flatz Flok®
s BRI 12K 30N

Grarh Func =

= +.3
wMNe=
M=
~Ny=
wMe=
“NE=

TI-84 Plus Casio fx-9860G
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g —t—
(=3}

(ii) £—1274+36t = 375
£—124+36:—375 = 0
t = 11.66892

t = 11.7 (3 sig. fig.)

EzxF+, a1 x+ap=H ExxE+, a1 x+ap=H
#*1B11.66891973

TI-84 Plus
aH3+l:5HE+c,§+d=lac . aH3+hHHE+c,H+d=E'I
CHE -2 36 -31s]| ICHMETH

1 11.66391973
=00 (AW [CLR [EDTT REFT

Casio fx-9860G
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+

Topic: Applications of Differentiation

y = In(2x +4)
dy _ 2
dx  2x+4
1
T X2
dy 1 ;
=1, = = = ¥
Whenx =1, dx 3 A P(l.In6)
Equation of tangent at P: s V= In(2x+4)
= y-In6 = 2(x—1) !
S I N(1++mn6)
y =3x-3;+tIn6 ! v N
0 \ > X
Wheny =0, N\ / ]
11 T(1-3In6,0)
gx_§+1n6 =0
x—1+3n6 =0
x = 1-3In6
..x-coordinate of 7= 1 — 31n 6 (Shown)
Gradient of PN =—3 : 1
Equation of PN: Gradient of 7P = -
= y-In6=3@x-1) = Gradient PN= —+= -3 (TP L PN)
y = 3x+3+In6 3
When y =0,
-3x+3+In6 =0
3x = 3+In6

x=1+-In6
3

..x-coordinate of N=1 + % In6

Area of APTN

~(In6)[1 +n6—(1-3In6)]
= ~(In6) [>In 6 +3In 6)]

= g (In6)* units’
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Topic: Normal Distribution

Using this distribution, we have P(X > 100) =1 —0.967 = 0.033 which is
impossible since the maximum marks is 100. Hence, normal distribution is not a
good approximation.

parnalodis el
.SeergEiavy|[fernal ©.0, Marmal el a1

-1 F
18 zilow=-6.ST3e+97
%3.2 z:Ur =1.234210526

TI-84 Plus Casio fx-9860G
Let random variable X be the mean mark for all candidates,
ie. X ~N(72.1, 15.2%)

For a random sample of 50 candidates, by Central Limit Theorem:

15.22

X~N(72.1,75)
P(70 < X < 75) = 0.747 (3 sig. fig.)

narmalchi??:?S:
r2.1.TC15.22-58) Egmal E=$a mealac?ﬁ?a:u?s
LPATE4LTEL Grrar 7S Tt Low=-B, 9TETES
q 17, 14960461 | |ZilR =1. 34903531
ireal
TI-84 Plus Casio fx-9860G

Z
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8. Topic: Normal Distribution, Hypothesis Testing

Let the random variable X be the number of loaves of bread, out of 6 loaves,
which are crusty.

X ~ B(6,0.6)
P(X=3) = 0.2764
~ 0.276 (3 sig. fig.)
}ianPdFi6=B.6=3
- 27543 Eé?gmialggér?iable SRE TP
Mumtrialic
Erecute
TI-84 Plus Casio fx-9860G

Let the random variable Y be the number of loaves of bread, out of 40 loaves,
which are crusty.

n=40,p=006,9=04 Use continuity correction to
approximate a discrete

Since n is large, np =24 > 5and ng =16 > 5 stieTomisiom (s el by

- Y ~ B(40, 0.6) a continuous distribution (i.e
~ N(40 x 0.6, 40 x 0.6 x 0.4) approximately normal).
~ N(24, 9.6)
P(Y>20) = P(Y> 19.5) [Continuity Correction]
= 0.927
SRR TN
- F268E04182 HOUNAL Lihg o P e e saas
UrFer FlE+99 zilow=-1,4323655
i 5. HPE3E66T zillp =3, Z2T3E+98
e esi MHone
Execute
TI-84 Plus Casio fx-9860G
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Let the random variable M be the mass of a loaf.

M ~
PM<1) =
P(Z < 1—1.24):

[e3

1-1.24

o

-024 =
o =

o=

N(1.24, &)
0.04

0.04

~1.75068
~1.75068
0.13708

0.137 (3 sig. fig.)

Topic: Probability

Tan
R
8
5
8
B

Z

Mui

| v

| w
=

| &
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invHorm(d,. 84,8, 1
-1. 758626071

TI-84 Plus

ITnverse Normal

Inverse Normal
x=-1.7506861

Casio fx-9860G



GCE ‘A’ Level October/November 2008 Suggested Solutions

MathematiCS H1 (8863/01) version 1.1

(i) P(Mui’s pen is blue | Tan’s pen is red)

(it)) P(Mui’s pen is red) = 2(2) +2(2)
2

64

(iv) P(Tan’s pen is red | Mui’s pen is blue)

10. Topic: Hypothesis Testing

_ Yx
n
10317

70
= 147.38

P(Tan’s pen red AND Mui’s pen blue)

P(Tan’s pen red)
&)

00 | W
oo | vl

[N %
| w)

RR + BR

P(Tan’s pen red AND Mui’s pen blue)

P(Mui’s pen blue)

0| w
—
| ul
—

0 | W
P
o | v
(b
+
@y

NS|w

0, = unbiased estimate of population variance

s, = sample variance

2 _ 1 2
g, = —Ss
X n—1 X

B

2 1540231_ 2
69[ S — (147.3857) ]

= 284.824
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(
(150, %55%)

HO NS 150
H] SO < 150

T-p

ox

5

147.385-150

284.824
70

= —1.2963

0.09785 /

z=-1.2963
From G.C., p-value = 0.09785

Joss Sticks

WWW.exampaper.com.sg

= 9.7% of the sample batteries size of 70 has lifetime less than 150 hours

ThetiDats EEIE ullos
nrt.:Data 1!
ro: 138 z=-1.2939815
of 16, 8FE7T29548,. | p=. 097249777
#ildy. 39 =147 .39
nivAE n=rd
[THEJTY | Ko
Calculate Oraw

TI-84 Plus

Z
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HEBZTESL -Test -Test
i InFtiData HEE | p<108
o pEa54aTT Y z=-1. 645202205
=147.39 gi19.521961991 ) | p=. 8499016103
=7d #1147 .867 =147 . 867
hEiEE‘ N n=1z4
Casio fx-9860G Falenlate Drauw
TI-84 Pl
Mean = Lx+Zy us
ny+n; T-SamFle =lesL T-SamFle Zlest
_ 1031747331 [ —-?85458882 P‘-'a Eigg T
70+50 z =0, B4996122 5 $19.5219619
= 147.067 % ;%35' o t147,6ET
Unbiased estimate of lati . n [2x2+2y2 ( )2] ave MestHone
nbiased estimate of population variance = — |=—="— — (mean
popiation v n1l ity Casio fx-9860G
_ ﬁ 1540231+1100565 _ 0672 . . . . .
119 [ 120 147. 11. Topic: Correlation Coefficient and Linear Regression
Ho: u =150 Li
Hy: u < 150 iz Lizt | [List 8Lt 3| Last 4
1= =UE
_ 147.067-150 el I
z = 381.107 EE 3 é? 5;3
120 — 290
= — 164581 Len=29a

TI-84 Plus Casio fx-9860G

/|

10%

2
1645817 58155

(10%)

Since p-value = 4.99% < 10% , we reject H,, .
... there is sufficient evidence, at the 10% significance level that u < 150.

Z
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(ii)) From G.C.,

x =17

y = 343.75

Z=War Stats E=War Stats
=17 Ta=343.73
=x=135 Ea=27SH
Exe=2384 EQE=9577EA
Sx=3. 287134983 Su=05. 55270665
TxE=3 =52, SEAZS99E

=g - Exa=4 730

TI-84 Plus

2-Uariable 2=Uariable
F =17 7 =343,75 T
Bx_ =136 Ew_ =275H
Exd =ZI04 Ew@ =957 THE
¥im =3 win =592, JAEZ599
xdnl Z. 2AT1349 Wi p-1=56, 552 TSE6

=2 4| Exv =47930

Casio fx-9860G
(iii) From G.C, y =53.3 + 17.1x
(iv) From G.C,,

Product moment correlation coefficient, r = 0.969
Since r is close to 1, this confirms a strong positive correlation between x

and y.
inFea
128 e Lincarfes o xe
b=17. 058333355 B =21
re=, S3E5ET7ETY || ¢ Biaessand]
r=. 655843133 MSe=253" 1BEE6E
»=ax+h
| e
TI-84 Plus Casio fx-9860G
V) x = 20
y = 53.3+17.1(20)
= 395

.~.Corresponding profit = 395 (in thousand dollars)

3 For tuition, exam papers & Last-Minute Buddha Foot Hugging Syndrome treatment

+65 93805290 / missloi@exampaper.com.sg  www.exampaper.com.sg facebook.com/JossSticksTuition B twitter.com/MissLoi Copyright © 2008 ¢ exampaper.com.sg. Allrightsreserved. kg

12.

N
WWW.exampaper.com.sg

(vi) Asx =40 falls outside the range 15 < x <22, we would be extrapolating and
hence it would not give a reliable estimate of y.

Topics: Normal Distributions

Let M = Mass of a apple

M ~ N(0.234, 0.025%)
Let S = M, +M,+ M+ M+ Ms
ie. S ~ N(1.17,3.125x 107)
Let T = M,+M,+... My
ie. T ~ N(2.34,6.25x107)

PM,+My+...Ms>12kg) = P(S>1.2)
= 0.2957
0.296 (3 sig. fig.)

Q

R TS
T pormal B8 2 pornal e e ey
L 2OTVS24928 |Drrer  tletos z: Low=0. 5IEe553]
g 18 P55oR16%  ||z:0F =1.7B009:+95
' == MHone
Execute
TI-84 Plus Casio fx-9860G
(S1+8)— T ~ N[2(1.17) — 2.34, 2x0.00315 + 0.00625]
~ N(0, 0.0125)
P(I(S, +S,) —T| <02)= P(—02<[S, +S,—T]1<0.2)
= 0.9263

Q

0.926 (3 sig. fig.)

Z
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RN
L 9zb3e1Esks ol OO, Hornal £a0 e
UrFer TE.2 zilow=-1.T8858544
G tE. 11108339 z:0p =1.72855432
ave kResiHone
Execute
TI-84 Plus Casio fx-9860G

P[(S1+5)1.5-12(1)20.5] = P[(S; +S,) — 0.8T > J]

(S; +8,)— 0.8T
~  N[2x1.17-0.8 x 2.34,2(3.125 x 107°) + 0.8%(6.25 x 107)]
~  N(0.468,0.01025)

~P[(Sy +52) — 08T 2 3| = 0908264
~ 0.908 (3 sig. fig.)

normalcdf il 3, 3
2. 8.468. T{A. 8182
=3 "B 33333303 Nopmalacggszmm
RS2G4 2TES t1e+33 zilow=-1, 2301425
q fo. 10124228 | zile =9 E7PIe+54
EXEGHEE
TI-84 Plus Casio fx-9860G
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Alternative Method:

Let Y be the random variable denoting the amount of money in $ that Lee pays

more than Foo.

Y = 15(5+8)-12T
E(Y) = E[1.5(S;+S,)— 1.2 T]
1.5[E(S)) + E(Sy)] - 1.2 E(T)
1.5(1.17+1.17) — 1.2(2.34)
3.51 - 2.808
= 0.702

Var(Y) = Var[l.5(S+S;)—1.2T]

= 1.5%[Var(S)) + Var(S,)] + 1.2* Var(T)
1.5%(0.003125 + 0.003125) + 1.2%(0.00625)
0.0140625 + 0.009
= 0.0230625

Y ~ N (0.702, 0.0230625).

Using G. C., P(Y > 0.50) = 0.908264
~ 0.908 (3 sig. fig)

ormalodt (H, 5. ES

i P e o s T

230 anmalacggazmm
L IEEZES2TED =i Low=-1. 1381425

] zilr =6.554%:+55
TI-84 Plus Casio fx-9860G

Z
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