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MathematiCS H1 (8863/01) version 1.1

8863/01
October/November 2009

MATHEMATICS (H1)
Paper 1 Suggested Solutions

1. Topic: Simultaneous Equations

x+2y =3
X =3=-2y. . (1)
XAXY = 2 i )
Sub (1) into (2),
(B2’ +(3 -2y = 2
912y + 47 +3y—2)% = 2
29y +7 =0
2y-Dy-1) =0
2y-7 =20 or y—-1=20
y =35 y =1
Sub y = 3.5 into (1),
x = 3-23.5)
= —4
Sub y =1 into (1),
x =3-2(1)
=1

~x=—4,y=35andx=1,y=1
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Topic: Graphs, Integration
®
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Use GC to check if pts of
intersection are correct

x =0 or x =4
~y =0 y =2

~ Coordinates of intersection are (0, 0) and (4, 2)
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(i) Area of the region between the two graphs = | N (\/} - %x) dx

L
fx”dxz +c

3
n+1 x2 x2
T 7
2 0
3
42 42
-3 T
2
1
= 5=--4
3
= 1- unit®

3. Topic: Functions

(1) flx) = e*
Let y =e*,
Iny = x
2f 1 (x) = Inx,x>0
= h(x) = f'gx)
= f1(x+2)
=Inx+2),x>-2
(i1)
Flotl Flotz Flokz
SMIBLRCOE+Z2D
M=
M=
~Ny=
“Me=
M=
wNe=
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y = In(x +2)
When x =0, y =1In2
Wheny=0, In(x+2) =0
x+2 =¢°
x = -1
Equation of asymptote: x = —2

Coordinates of points that cuts x-axis = (-1, 0)
Coordinates of points that cuts y-axis = (0, In 2)
gx) = x+2
g-x) = ~x+2
Given h(x) g(—x):
= Inx+2) = —x+2
Using G.C.,drawy=In(x +2) and y=—x + 2
~x = 0.9262
~ 0.926 (3 d.p.)
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4. Topics: Differentiation, Differential Equations

(1)

ﬁogHPTEHPMB
=M -1
MNES Ay TR
M=
~Ny=
wMe=
M=
wNe=
TI-84 Plus Casio fx-9860G
y
A

Wheny:O,x—iz 0
1
x = =+
X
2 =1
x =1 or x =-1
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(i1) y
dy
dx

When x =
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= 14+—=
x

dy 5 3
2,=~=-andy=-
dx 4 dy 2

~ Gradient of the normal = —1 +Z

4
5

(ii1) Equation of the normal at P:

3 4

yo; = ;672

4 31

T

5y = —4x+15.5

Sy+4x—155 = 0 .cooerrrennn, (1)
(iv)

¥
A
N(0,3.1)
1.5
T(0,-1)
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Sub x = 0 into (1),
5y = 15.5

_ 31
Y 10

+ Coordinates of N = (0,2)

10

Equation of tangent at P:
y=3 = 12
yo==x—1 2)
Subx=0into (2),y = —1
-~ Coordinates of 7= (0, — 1)

1

Area of A PTN EXZXTN

%xe(%+1)

4.1 unit?
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Topic: Differentiation

Y =20 =5 —Ax 3 e, (1)
. dy _ 2
(1) o 6x" —10x -4

. . d
For stationary points, d_y =
X

0
6x°—10x—-4 = 0
3 —5x—2 =0
Bx+1)(x-2) =0
X

3x+1 =0 or

1
X = —= x =
3

Sub x = —%into (1),

R

19
=32
27

Sub x =2 into (1),
y = 220 -502)7-4(2)+3
=-9
) . . 1,19
~ Coordinates of the stationary points on the curve are (— 3 3 ;) and
(2,-9)

Z

)
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(ii) 6. Topic: Probability
Y (1) P(the callis for 4 and 4 is in the office) = 0.2 x 0.7
A
= 0.14
- 9 y=2x"-5x*4x+3 B . o
1 (i) P(the researcher being called is in the office)
3 = P(4 is in office or B is in office or C is in office)
/\ \ =0.2(0.7) + 0.3(0.6) + 0.5(0.8)
I I I I > x =0.72
2 oL N 2 3
. *Note that this is a conditional probability question.
p
T (iii) Let x : call for C
-9 y : the researcher being called is not in the office
. _ P(xny)
y = 2x—5x"—4x+3 ~Plxly) = PO)
= (x+ D)@2x*=Tx+3) _ 05(0.2)
= (x+D)2x—-Dx-3) 1-P(y")
1 _05(02) 5
When y = O,x=—1,§, 3 T 1072 From (ii)
(iii) 2 -5 —4x+3 > 0 ~ 0.3571
From the graph in (ii), — 1< x < % ,x>3 ~ 0.357 (3 sig. fig.)
2e3% —5e2* —4e*+3 > 0
2(e%)% - 5(e*)?-4(e*)+3>0
= -1 <e*< % e >3
= 0<e*< % (e* is always positive) ~x >1In3
ax < In:
2
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7. Topic: Probability

(i) P(AUB) = P(4)+P(B)—P(4n B)
17

30

P(ANB) =

+§—P(A N B)

= WK

(ii)) If 4 and B are not independent = P(4)-P(B) = P(4 N B)

1=

L.H.S.: P(4)P(B) =

X
(RN

RHS.:P4NB) =

AR G |N w

P(A)P(B) # P(ANB)
~ 4 and B are not independent. (Shown)

(iif)

P(A'UB)= 1-P(4)+P(4n B) From (i)

1 1
= 1-=4+=
3 6

5
6
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8. Topic: Normal Distribution, Hypothesis Testing

Let the random variable X be the lifetime of a component.
X ~ N(120, 18%)

(i) P(x> 144) = 0.091211
~ 0.0912 (3 sig. fig.)

EDTESITEE(144=EB

Cles1z112819 [T 5T, B 71 121
UrFer Ple+39 zilow=1.33333333
q 118 zilF =5.5558e+57
- 1120
EIEGUEE
Hong

TI-84 Plus Casio fx-9860G

(i) P(X;> 144 and X; < 144) + P(X| < 144 and X, > 144)
=0.091211(1 — 0.091211) + (1 —0.091211)( 0.091211)
=0.16578
~ 0.166 (3 sig. fig.)

H, : u =120 days

H, : u > 120 days

P(1* comp lifetime > 144 AND

2" component lifetime < 144) OR

P(1% component lifetime < 144 AND 2™
component lifetime > 144)

Since population mean is tested, divide
variance by population size

X ~ N(1zo,§)

Since o is known and # is large (> 50), a z-test is used.
Using G.C., ze = 1.5713

X—p

Ziest =

9

124-120
B

V50
=1.571 (< Zcritical)

Since Ziegy < Zerigical » d0 not reject H,

There is insufficient evidence, at the 5% level of significance, to support the
company’s claim that the mean lifetime is longer than for the old components.
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ALTERNATE APPROACH 9. Topic: Correlation Coefficient and Linear Regression
H, : p =120 days 6]
H; : u > 120 days =2 L
O N - B - S R - List || List 2| List 3| List
X ~ N(lZO,i) ] 1 BEY
50 H 20 15.1
Since o is known and # is large (> 50), a z- test is used. I I
Using G.C., p-value = 0.05805 bkt =6 [P
TI-84 Plus Casio fx-9860G
Since p-value > 0.05, do not reject H,,.
There is insufficient evidence, at the 5% level of significance, to support the ty
company’s claim that the mean lifetime is longer than for the old components.
“ThetiDats EEME [nrio0
nrtiData 1}
rotlzA z=1.57 1348483 X
aila F=. BS8E508 734 X
Hil24 H=124 X
r:3HE n=2H
TR TN AN
Calculate Draw
TI-84 Plus
> X
1-SamFle ZTesh 1-Samrle £Test < o
P 128 »
m Ry z  =1.5T13484
e 1120 F =0,85585837 .
i 118 £ =124 (i1)
n 125 J " inREE
[CET [Far =gt .
. a=15, 42661792 |[Linearkes
Casio fx-9860G b=. 123206676 B e 4gecize
re=,266117EE]13 =G, 93065467
T I =R e
y=axth
COFY
TI-84 Plus Casio x-9860G
Product moment coefficient, r = 0.931
The r value of 0.931 indicates a reasonably strong positive linear
correlation between the volume of the liquid nutrient added and the
total weight of fruits per tree.
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(iii) From G.C.: y = 15.486 +0.01232x
~ 15.5+0.0123x

(iv) Whenx = 135, y = 15.5+0.0123(135)
= 17.1605
~ 17.2 kg

(v) Since the volume of liquid nutrient needed for 20 kg of fruit is estimated
through extrapolating the data beyond 18.1 kg, it might be unsuitable to
use the equation.

10. Topic: Binomial and Normal Distributions

(i) Let the random variable X be the number of candidates who fail the piano

exam.
X ~ B(10,0.2)
~P(X=2) = 0.302
inompdfCl@. A, 2,
. 381932838 Eéggmial Ear['::lable BmDmSlSEIEBBBB
Numtr1al 18
H = e
xrecClle
Hong
TI-84 Plus Casio fx-9860G
(i1) Probability of candidates who pass the piano examination and awarded a
distinction
=0.15(1-0.2)
=0.12

Let the random variable Y be the number of candidates who pass the piano
examination and awarded a distinction.

Y ~ B(10, 0.12)
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P(Y<2) = P(Y<)
= 0.65827
~ 0.658 (3 sig. fig.)
i?amchiIE=E.12

. B3EETSEE42 EiEDmial L.D

Binomial C.D
ata tllariable

F=H. 65827503

Numtr1al 18
S, 12

TecuLe

TI-84 Plus Casio fx-9860G
(iii) Let the random variable W be the number of candidates who fail the piano
examination.
W ~ B(50, 0.2)

Since np =10 (> 5) and ng =40 ( > 5),

We can approximate W ~ N(10, 8) using normal distribution

~ P(W<12) = P(W < 12.5) [Continuity Correction]
= 0.812
Formalodft -E99, 1 Use continuity correction to
2.5 18 LC82 0 approximate a discrete
- 5116284803 distribution (i.e binomial) by
a continuous distribution (i.e
normal).
TI-84 Plus

Hormal C.D Nnrmal C.D

Lower  §-1g+99 =0, 81162644

UrFer Bl2.5 z Low=-3,336e+98

g 12,52842712  ||z:0R =0, 58355347

Execuge
[[Hone WEFP

Hong
Casio fx-9860G
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11. Topic: Sampling and Hypothesis Testing

(a) (i) A systematic random sample of 8 may be obtained by first arranging the
claims in order of the time in which they are received and then selecting
every 9" claim from the stack, from a random starting point in the
stack.

(i1) Choosing the first of claims received would not give a good indication
as the claims that arrive the earliest will tend to be of relatively low-
value, since less time is needed to access the claim amounts when less
items have been damaged by the flood. Hence a systematic random
sample will give a better indication of the value of the 72 claims.

(b) (i) Unbiased estimate of population mean:
_ >x
i = £

n
¥ (x—-1000)

= ==——— 41000
n

5320

- 53204 1000
120
= 10441
3

Unbiased estimate of population variance:
g2 — {Z(x—moo)2 _ [Z(x—lOOO)]Z}
n

n-1 n
_ 120 8282000_(@)2
119 120 120
~ 67614.67

~ 67600 (3 sig. fig.)

(il)) Anunbiased estimate is an estimate for a parameter of a distribution
whose expected value is equal to the true value of the parameter being
estimated.

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

+65 93805290 / missloi@exampaper.com.sg  www.exampaper.comsg [ facebook.com/JossSticksTuifion Bfwiﬁer‘com/lv\issLoi

(i) Hy: x = 1000
i # 1000

>
l

Q

From G.C., a%

4

1044%—1000 2

67614.67 \
120

1.86753 =0.03091

Joss Sticks
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67614.67

N(1000,—)

120 :
For two-tailed test:

1.868 shaded areaq

2x0.03091
0.06182 x 100%
6.18%

= 6.18

Q

normalcdfCl.
s E99.H,

BIE91EF419

27T

TI-84 Plus

Harmal C.D
Lawer

UrFer E
q

i1
=1
£
P LT

EIE‘EU EE‘

[RET

i1.26753
99

Harmal _C.0

F =A. 8389138
ziLow=1.85T33
z:lF =1g+99

Casio fx-9860G

Set of values of a: || = 6.18

Z
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12. Topic: Normal Distribution
(a) Let X ~ N(u, 0?)
Z = %~N(0, 1)

Using G.C.,
226‘“ = —0.52440 .o (1)
:z‘iT“‘ = 0.84162 oooieeeiee, )

22— |
P

irHormoA, 5.8, 1

Irwverse MHormal
x=-8.5244865

Irwerse Hormal

- 5244885181

rea fH,
a il

I H
Sawve ResiHone
Execute

LEFT [RIGAT [CHTR

TI-84 Plus Casio fx-9860G

29-u |
o

irHormiB, 2.8, 13

Irverse Mormal

B4 16212335

Irverse Hormal
x=H.84162123

tea H.

g i1

I HREl
Sawve ResiHone
Execute

LEFT [RIGAT [CHTR

TI-84 Plus
2) -,

7

4

Casio fx-9860G

0.84162 +0.52440

5.1243
5.12 (3 sig. fig.)

o

Q
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Sub o = 5.1243 into (1),

22 —p = —0.52440(5.1243)

24.687

Q

u

Q

&~ 0=5.12and u=24.7

24.7 (3 sig. fig.)

N
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(b) (i) Let the random variable X be the mass of Apple and the random variable
Y be the mass of Nectarines.

X ~ N(0.15, 0.03%)
Y ~ N(0.07,0.02%)
Xi+X— (Y + ...+ ¥y ~ N[0.15(2)— 0.07(4), (0.03)*(2) + (0.02)%(4)]

~ N(0.02,3.4x107)

P+ X, > Y, + Yot Y3+ Yy) = PLX, + X, — (Y + ... + ¥4) > 0]

normalcdf cA, 99,
B, 82, JC3,. 418" -3

« 6341996434

TI-84 Plus

— 0.63419
0.634 (3 sig. fig.)

Q

Use 1E+98 instead
of 1E+99 as the
latter is too large

Harmal C.0
= 41997

F =H, &
z:Low=-8,3429971
zillr =1.713e+99

Z
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(ii) Let C
C

X+ X))+ 12(1+ h+ Y3+ YY)

N[9(0.15 x 2) + 12(0.07 x 4), 9%(2)(0.03)* + 12%(4)(0.02)]
N(6.06, 0.3762)

P(5< C<6) = 0.41906

~ 0.419 (3 sig. fig.)

l

l

AT
E L]
Harmal C.0 Hormal _C.C
~419BE18148 "R Tig =, 41906163
UrFer & zilow=-1.TZE2093
I FH.E1335144 zilUF =-B.08973231
P H 5]
Execuge
Hong
TI-84 Plus Casio fx-9860G
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