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Translate by -4 units parallel to x
2

2 4
9

2
x

y
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2(i)

 Using Pythagoras’ Theorem,    2 2 29 siny r r
2cos 9 sinx r r  = 2cos 9 sinx r

2(ii) Max x = 4r
2(iii) 12

2 21 9
2

x r

1
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3

r

rsin 3rr

rcos y

www.KiasuExamPaper.com 
542



2019 NYJC JC2 Prelim 9758/1 Solution

Page 3 of 20  

Qn
3 2 3 4 2 1

2
x x x

x
2 3 4 2 1 2
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24 18
0

2
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0
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3 2 4x  or 2 3 2 4x
Replacing x by xa   

2 3 4 2 1
2
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2
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a a a
a

Since 0xa
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4(i) 24 2

2

2

1 2sin
4
1 1 cos 2
4
1 1 2

sin

2cos 2 cos
4
1 1 cos 41 2cos 2
4 2
1 3 4cos 2 cos 4
8

4(ii) Let 2cosx . Thus d s
d

in2x .

When 0x ,
2

; 

when 2x , 0 .
3 3

2 22 2

2

3
2 2 2

2 4

2

2

2 0

0

0

0

0

0

cos sin )

sin sin
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12sin 2 s

4 d 4 4 ( 2 d

2 4 d

16 d
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2
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5(i) 1 ,OD b a

: ( 1 ),ODl r s b a s

5(ii) 1 , for some s,OE s b a .
1 3
2

OE b a

11 3
2

s b a b a

Since a  and b  are non-zero and non-parallel ( 0 ),
1
2

31
2

s

s

Solving, 1
4

.

1 1 3 3 3| ( ) ( ) |
2 2 2 4 4
1 3 3 9 9| |
2 8 8 8 8
1 3 9
2 8 8
3 |

1
2

8
|

BED BE BD

b

Area of 

a b

a b a

a b a

b

a

a

b

b b b a a

3
8

k

1 31 311 331 3 9
2 82 882 8822 882 82 82 82 882 882 88 88888888888888888888
3333333333 |||||| ||||
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6(i) 22f 2 4 2 1 2x x x k x k
For 1f to exist, f must be one-one. Largest value of 1a

6(ii) Let fy x
22 1 2

11 2
2

y x k

x y k

Since [ 5, 1)x , 1x

Hence 11 2
2

x y k

For 5 x a , 2 f 30k x k ,

1f ( ) 1 2
2

x x k , 1f
( 2,30 ]D k k

6(iii)

Number of solutions to 1 1ff f fx x  is 0.

y

x
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7(i) 2 21 d d3 2
3 d d

V xV x a x ax x
t t

Since d
d
V k x
t

,

2 d2
d
xax x k x
t

2 d2
d
xax x k x
t

7(ii) 2

3
2

3 5
2 2

3 5
2 2

2 d

2

4 2
3 5

4 2
3 5

d

1

d

ax x t
x

a x x kt c

ax x

t c ax x
k

x k

x

kt c

7(iii) If the tank is initially full, 2x a , thus 
3 5

22 24 2 16(2 ) (2 ) 2
3 5 15

a a ac a a

Thus 2
1

16 2
5

c a a
k k

T

If the tank is initially half full, x a , thus  
3 5

22 24 2 14( ) ( )
3 5 15

a a a a ac

Thus 2
2

14
5

aT c a
k k

Thus 
2

1
2

2

16 2 8 2
714

T a a
T aa

Required ratio is 8 2 : 7
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8(i) 2 4y xy   ___(1) 
Differentiate w.r.t. x, 

d d2 0
d d
y yy y x
x x

d2
d
yy x y
x

 ___(2) 

   d
d 2
y y
x y x

When d 1
d 2 5
y y
x y x

        5 2y y x
        3x y
Substitute 3x y in (1),

2 23 4y y
          2 1y
Hence             1y  ( 0y ) 

Coordinates of the point are 3,1
8(ii) 2 2 10y z y ___(3)

Differentiate (3) with respect to y, 
d2 2 10
d

zy z
y

     d 5
d

zy z
y

   d 5
d

z y
y z

d d d d
d d d d
z z y x
t y x t

      5 d
2 d

y y x
z y x t

1000000
dddddd

2
yyyyyydd

2

dddddddddddddddddd 5555555
ddddddd
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At 3x , 1y  and d 1
d 5
y
x

from (i).

From (3), 2 21 10z
  3z  ( 0z ) 

Hence d 5 1 1 1 2
d 3 5 2 15
z
t

       
Alternatively,

2 2 10y z y   ___(3) 
Differentiate (3) with respect to y, 

d2 2 10
d

zy z
y

     d 5
d

zy z
y

   d 5
d

z y
y z

From (2),   d d d
d d d
y y x
t x t

  d
2 d

y x
y x t

At 3x , 1y  and d 1
d 5
y
x

from (i).

d 1 1 1
d 5 2 10
y
t

d d d
d d d
z z y
t y t

      5 d
d

y y
z t

From (3), 2 21 10z
  3z  ( 0z ) 

d 5 1 1 2
d 3 10 15
z
t

11111111111 1 111
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9(a) *

*

3 2i

3 2i an 3 2id

z w

w z w z
Sub into * 5 1 20iw w z ,
Let iz x y , where x and y are real.

2 22 5 5 i 5 20ix y x y
Comparing real and imaginary components,

2 2

2

2

2 2

2

2 5 5,
5 20 4

2 16 5 5

2 16 5 5

4 16 25 50 25

21 50 39 0

x y x
y y

x x

x x

x x x

x x
2 213 13  or  3 (reject 2 5 5) 

21 21
x x x x y x

3 4i, 8 2iz w

9(b)
(i)

3 2i 8i 8 2i 8i 8i 40 0

512 64 8 2i 8 i 40 0
i 5 16i 16 5i

a

a
a a

9(b)
(ii)

28i 0z Az Bz C

Comparing coefficient for 3z  , 
iA

Comparing coefficient for constant, 
5iC

Comparing coefficient for 2z ,
8i 8 2i

2i
B A

B

000000000000000BBBBBBBBBBBBz Cz Cz Cz CCCCCCCCCCCBBBBBBBBBBBBBBBz Cz Cz Cz Cz Cz CCCCCCCCCCCzz CCCCC
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2

2

8i i 2i 5i 0

8i 2 5 0

z z z

z z z

The other roots are 2 4 20
2

1 2i

z

9(b)
(iii)

Replacing z with iz ,
i 8i or i 1 2i

8 2 i
z z
z z
Therefore 1 real root.
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10(i)

2 3 2

1 1

22

2

1

2 1 1 2 1
4 6
1 1 3 1

2

2 1
6
1 1 3 1
6

2
n n

r r

nn n n n

n n n n n

n n

r r r

n

r

n

10(ii)

2

2 3

2

2

1 1

2

1

1 1 1 2 1
4 6
1 1 3 1 2 2 1

12
1 1 3 2

12
1 1 3 2 1

12

n n

r r

r

nn n n n

r

n n n n n

n n n n

n n n n

r r

2
1 1 1

2

2 1 2

2

3
2

2 2

1 1

1 1

1

1 1

1 11 1 3 2 2 3 1 8
12 12
1 1 1 3 2 4

12

n k n

r k
k n

k
k n k

k k

r k

k

k k

n n n n

n n n n

r k

k

k k

2222222

33333333
22222
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10(iii) (iii) 4 25 5 36 59 3600

60 30
22

5 3
60 4 30 2

2 22 2

1 1 1 1

4 25 5 36 59 3600 2 5 36 7 64 59 3600

1 2 2 2 1

1 1 2 2 2 1 2 2 2 1

1 160 61 59 182 4 5 3 14
12 12

4 430 31 2729 2 3 13
3 3

108836

r r

r r r r

r r r r

r r r r r r r r
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11(i) Denote the position of the boy by X.

Let OXA  and OXB . Then  and  
tan tantan tan

1 tan tan

        
 1  

b a
x x

b a
x x

       

2

2
2

2 1  

b a x
xx b a

ab x abx
x

Alternatively:
 Applying sine rule,  

2 2 2 2

2 2 2 2

sin sin sin sin
b aB B

b a x a x a
b a x
x a x b

 Applying cosine rule, 

  

2 2 2 2 2 2 2 2 2

22 2 2 2

2 2 2 2

2

2 2 2 2

2 cos

cos
2

b a x a x b x a x b

x a x b b a

x a x b
x ab

x a x b

Hence 
2

2 2 2 2 2 2 2 2
tan

b a x x ab
x a x b x a x b

          2
xb a

x ab

2 22 222 22 22 22222222222222222222 x ax ax ax ax ax a222 22 22
coooooosssssssss

aaaaaa2
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(ii)

Differentiate 2
5tan

300
x

x
with respect to x: 

2
2

22

5 300 5 2dsec
d 300

x x x
x x

      
2

22

5 300

300

x

x
d 0
dx

2 300x

         300x   or 17.3 (3s.f.) 

Alternatively,
Differentiate 2tan 300 5x x with respect to x: 

2 2dsec 300 tan 2 5
d

x x
x

d 0
dx

tan 2 5x

Substitute 5tan
2x

 into 2
5tan

300
x

x
: 

2

2 2

2

5 5
2 300

300 2
300

300

x
x x

x x
x

x
2

22 2

5 300d
d 300 sec

x
x x

.

222222222222222 3030303030303003030303000000000000000000

303030303000300000000000

x300 2
xxx

xxxxxx

300

www.KiasuExamPaper.com 
555



2019 NYJC JC2 Prelim 9758/1 Solution

Page 16 of 20

Qn

Since 
22 2300 sec 0x  for any x and , it suffices to test the sign of 2 300x .

x 300 300 300
2

22 2

5 300d
d 300 sec

x
x x

>0 =0 <0

Hence is maximum

Alternatively, apply second derivative test: 

Using GC:

2

2

22 2

2

22 2

2

22 5
300

5 300d
d 300 sec

5 300

300 1 tan

5 300

300 1 x
x

x
x x

x

x

x

x

2
4

2
300

d 4.81 10 0
d xx

. Hence is maximum.

Or:
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Differentiate 
2

2
22

5 300dsec
d 300

x
x x

with respect to x: 

2
2

2
d d d2sec sec tan sec
d d dx x x

22 2 2

42

5 2 300 5 300 2 2 300

300

x x x x x

x
2 2 2

42

2 2

42

10 300 300 2 300

300

10 300 900

300

x x x x

x

x x x

x

At 300x , d 0
dx

, 2 900 300 900 600x

2

42

10 300 600
0

300

x x

x
, and 2sec 0 ,

Hence 
2

2
d 0
dx

 and is maximum.

(iii) Since 2b a , 2tan 2
2

xa a
x a a

  2 2tan
2

ax
x a

2 2 218x a
2 2 218x a

Hence   
2 2

2 2 2
18tan

18 2
a a

a a

  
2 2

1
2 2

18tan
18

a a
a

x a

2 2222222222222222222 22tattatatatatatatatatatatattatannnnnnnnnnnnnnnnn
2

axaxaxaxxaxaxaxaxaxaxa
x axxxxxxx aaaxxx axx axx 2

2
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Largest possible 0.340 rad (3 s.f.) or 19.5 (1 d.p.)
(iv)

Differentiate 
21 2 6

10
h k with respect to k: 

d 2 1 2
d 10 10

h k
k

At the instant when the ball crosses the goal line, 0k
d 2
d 5

h
k

2tan
5

       0.381 (3 s.f.) or 21.8  (1 d.p.) 

a
5,0.243

12,0.331
10.4,0.340

19.5

19.013.9

5555555

0.0000000000.00.0.338383383338383338333383838381111111111 (3(3(33(3(333(3(333333(33(33 ssss.fffffffff.fffff.f.f.))))).).).))) oooor r r r 2
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12(i)

12(ii) 2 4(1 )y x

Differentiate wrt x: 

d2
d

2

4

d
d

yy
x

y
x y

12(iii) At P , 1x , 0y ; at Q , 3x , 4y . Thus equation of line PQ is

0 ( 4) 1
1 1 ( 3)

y y x
x

O x

y

(0,2)

P

Q

33333333)
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12(iv) Along arc QP, 2 1y x .

2 2

2

1

3

3

2 2

1 1

1

3

2

(

d

2 d

4 d1 )

CW x x

x x x

x x

xy
y

y

x x

Method 1
11

3 3
1

33
2

3

5

3
1

2

2

3

8 (1 )
3 3

8 (1 )
3

28 1664 (1 )
3 15

164 512 308
3 1

d

515

C
x x xW

xx

x

Method 2
1

2 2

1 1
2 2 2

5 33
2 2

1

3
1

3
1

3

4 d

4(1 ) 4

(1 )

(1 ) (1 )

8 8(1 ) (1 )
3 5 3

28 256 64 308
3 1

d

5 3 5

C x

x x

x x

W x x x

x x x

x

12(v) 1 1

3 3

2 2 2 2( 1)

33

d

33

d

.

L xy xx xW x x x

12(vi) Since the work done for the two paths are different, the force field F is not conservative.

3333

orkrkrkrkrkrkrk dddddddononononononeeeeee fofofofofofoor rrrrr ththththththeeeeee twtwtwtwtwtwo ooooo papapapapapaththththththhs
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1(i) 1 3 1 21 3 2

1 ! ! 1 ! 1 !
n n n

n n n n

                                 
2 23 3 2 2 1

1 ! 1 !
n n n n n

n n
 

Hence 1, 2, 1A B C

1(ii) 2 2

1 1 1

2 1 1 2 1 1 1 3 2
5 1 ! 5 1 ! 5 1 ! ! 1 !

N N N

n n n

n n n n
n n n n n

1 3 2
0! 1! 2!
1 3 2
1! 2! 3!
1 3 2
2! 3! 4!

1
5 1 3 2

3 ! 2 ! 1 !
1 3 2

2 ! 1 ! !
1 3 2

1 ! ! 1 !

1 1 3 1 2 2 3 1 2 1 1
5 0! 1! 1! ! 1 ! ! 5 1 ! !

N N N

N N N

N N N

N N N N N

1(iii) 2 2

1 1

2 1 2 1lim
5 1 ! 5 1 !

N

Nn n

n n n n
n n

1 2 1lim 1
5 1 ! !N N N

Since 1 0
1 !N

& 1 0
!N

  when N ,
2

1

2 1
5 1 !n

n n
n

converges to 1
5

1 3 13 13 111111111111 2 222 22222 22 2222222222222222222222 222 22 22
0! 1! 1111! 11111111! 11111! 1! 1! 1! 11!! 1! 1!! 11! 1!! 1! 1! !!!!! NNNNN N!!!!!!!!!!! !!!!0! 1! 11111! 1! 1! 1! 1! 111!!! ! !!! !!!
1 3 133 1111 222 22 222222222 2222

!!!!!!
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2(i) 26x t

2

2
1

ty
t

d 12
d
x t
t

2

2 2
2 1

2

2 1 2d
d 1

t
t

t ty
t t

       
2 2

2 2

2 1 2

1 1

t t

t t

       3/2 2
2

1 t

2 3/2
d 1
d 6 1

y
x t t

The tangent to the curve C has equation 
2 3/2

1

6 1
y x

t t
 for some t.

   2

2 3/22

2 1 6
1 6 1

t t
t t t

    ( 0t ) 

22 1 1t

           2 1
2

t

  1
2

t since 0 1t

Hence the tangent line has equation  

1 3 21
22

/
1

6 1
y x

2
3

y x

Alternative method:

1
2222222222222222

tttttttttttt sisssisssisissssisssincncnncnn eeeee 0 111111

ngngngggggn enenenenenennenenenenenenenenenenenennt ttttttttttttt lililililililiiiililiilililineneneeeeneeneneneneeneeee hhhhhhhhhhhhhhhhhhhhhasasasasasassasaaasasassasaasa eeeeeeeeequuuuuuatatatatatatioioioioioionnn nnn  
111111
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Cartesian equation of curve C:

Sub 
6
xt  into 

2

2
1

ty
t

 to get 

6

6

2 2
61

x

x

xy
x

1 1
2 2 6

2 6 2d
d 6

x x
x xy

x x

3/2
6

6 x x

The required tangent line passes through the point 2

2

26 ,
1

tt
t

for 

some x. 

26

d
d x t

yy x
x

2

2 3/22 2

2 6 6
1 6 6 6

t t
t t t

    ( 0t ) 

2

12
1 t

22 1 1t

2 1
2

t

1
2

t since 0 1t

Hence the tangent line has equation  

1 3 21
22

/
1

6 1
y x

2
3

y x

1 iiisiince 0000000 111111
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2(ii)

The point of intersection, A, of the tangent line and the curve 

corresponds to 1
2

t .

Coordinates of point A are 3,2 .

Area of R
3

0

1 d 3 2
2

y x

     
1
2

0 2

2 112 d 3 2
21

t t t
t

     0.425 (3 s.f.)

Alternatively,

Area of R
1
2

3 3

0 0 02

2 2 2 d 12 d  d
3 31

ty x x t t x x
t

  0.425 (3 s.f.)0.0000000 4244444444444444 555555555555555555 (3((3(3((3((3(((((((((( s.f. .)
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2(iii)

Sub 
6
xt  into 

2

2
1

ty
t

 to get 

6

6

2 2
61

x

x

xy
x

2(iv)
Volume, 

3
2 2

0

1 d 2 3
3

V y x

       
3

0

4  d 4
6

x x
x

       
3

0

244  d 4
6

x
x

       
3

0
4 24ln 6 4x x

       12 24ln 3 24ln 6 4

       24 ln 2 16

       24 ln 2 16

Alternatively,

Volume, 
2 23

0

2 2  d
36

xV x x
x

       
3

2

0

4 4  d
6 9

x x x
x

       
3

2

0

24 44  d
6 9

x x
x

       
3

3

0

44 24ln 6
27

x x x

       12 24ln 3 4 24ln 6

       24 ln 2 16

0 6 90
3333

2

00000000000000

222442222222222 44444444444444444444444444444444 dddddd222222422442422 44
6 96 9999666666666666 9666

xxxxxxxddddddd444444
00000000

4
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3(i) Let nS be the total distance travelled by the ball just before the n -th 

bounce. Thus 
2 1

2 1

10 2(10 ) 2(10 ) 2(10 )

20 20 20 2

10(1

0 10
20(1 10

1
2 )

)

1

n
n

n

n

n

e e e

e

e e

e

S

e
e

e

e

3(ii) Let kd be the maximum height of the ball after the k -th bounce. Thus 
10 k

kd e .

Hence 0.90305k kt d . Thus for k ,

11

1

0.90305
0.9030

10

5

10

kk

k k

k

k

dt
t d

e e
e

Hence nt is a geometric sequence with common ratio e .
3(iii) As n , the ball will come to rest. Thus total distance travelled is

lim
1

10(1

10(

)

1 )
1

2 n

n e
e eS

e
e

1

0.90305

2.86
1

Total time taken 0.5(0.90305) 10

101.4278
1

1.43

n
n

t

e
e

e
e

1 e
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4(i)

1

2 1 2
0 2 2 1
1 4

a
a

n

1

4 2
4 2 1
1 4

8 8 4 4 0

l

a
a

a a

d n

Since 
1ld n , then l is parallel to 1

4(ii) Equation of 1 : 
2 5 2

2 1 0 2 1 10
4 0 4
a ar

Since l is parallel to 1 , we want l to lie inside 1 .
3 2
0 2 1 10

4
6 4 10 1

a
a

a a

4(iii) Since B lies on the line, required vector is the vector FB , where F is the 
foot of perpendicular from A to 1 .

1 2
3 3
2 4

OF k  for some k .

1 2 2
3 3 3 10
2 4 4

19 29 10 1

k

k k

1

2222222222222
333333kkk 33333333k 3333 ffffffffffforoorororororoororororrororr sssssssssssomomomomoooooooome eeeee kkkkkk
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1
0
2

OF

3 1 2
0 0 0
1 2 1

FB

4(iv) Let 2 be the required plane.
Point C is the reflection of A in 1 .

1 2 3
3 2 3 3
2 4 6

OC ,
3 3 0
3 0 3

6 1 5
BC

2

4 0 23
4 3 20
1 5 12

n

23 3 23
20 0 20 57
12 1 12

r . Thus 23 20 12 57x y z

4(v) Maximum value of ADC = 2 CDF

1

1

2 23
3 20

4 12
2 cos

2 23
3 20

4 12

582 cos 2(70.804)
29 1073

141.6  (1dp)

3 233 233 000000000000003 23 23 223 22333 23 2233 2223 223 0000000000000003 233 2222000003333333333
44 122224 14 14 11112222222222222224 14 1111114 1222222222222222222
2 23
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5(i) Number of ways = 9! 15120

2!2!3!
5(ii) Number of ways = 7! 840

3!

5(iii) 6
3Number of ways 5!

2!
1200

C

5(iv) Let the event D be such that the D’s are together, the event E be such 
that the E’s are together and S be such that the S's are together. 

( ) ( ) ( ) ( ) ( )
( ) ( ) ( )

8! 7! 8! 6! 6! 7! 5!
2!3! 2!2! 2!3! 2! 2! 3!
6540

n D E S n D n E n S n D E
n E S n D S n D E S

' ')
( )

Numbe
(

r of ways
)

15120 6540
858

( '

0

E S
n S n D E
n

S
D
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6(i) Let X denotes the number of 1-year old flares that fail to fire successfully, 
out of the 100, B(100,  0.005)X

P( 2) 0.985897 0.986X

6(ii) Let Y denotes the number of boxes with a hundred 1-year old flares with 
at most 2 that fail to fire, out of 50 boxes, ie B(50,  0.985897)Y

P( 48) 0.156856 0.157Y

6(iii) Let T denotes the number of 10-year old flares that fire successfully, out 
of the 6, B(6,  0.75)T

(a) Required prob = (1 0.970) P( 4)T
0.03 1 ( 3)
0.0249

P T

(b) P(at least 4 of the 7 flares fire successfully)

0.024917 0.970 P( 3)
0.024917 0.970 1 P( 2)
0.958

T
T
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7(i) Let X be the rv denoting the amount of time taken by a cashier to deal 
with a randomly chosen customer, ie 2N(150,  45 )X .

P( 180) 0.25249 0.252X

7(ii) Assume that the time taken to deal with each customer is independent of 
the   other, ie  2

1 2 N(2 150,2 45 )X X

1 2P( 200) 0.058051 0.0581X X

7(iii) Let Y be the rv denoting the amount of time taken by a the second cashier 
to deal with a randomly chosen customer, ie 2N(150,  45 )Y .

2
1 2 3 4 N(4 150,4 45 )X X X X

and  2
1 2 3 N(3 150,3 45 )Y Y Y

1 2 3 4 1 2 3 1 2 3 4 1 2 3P( ) P( ( ) 0)X X X X Y Y Y X X X X Y Y Y

Using 2
1 2 3 4 1 2 3( ) (150,7 45 )X X X X Y Y Y N

1 2 3 4 1 2 3P( ( ) 0) 0.10386 0.104X X X X Y Y Y
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8(i) (i)

8(ii) Using GC, r = 0.884 for the model u ax b
e ln lnbxu a u bx a

Using GC, r =  0.906 for the model ebxu a
Since the value of r is closer to 1 for the 2nd model, ebxu a is a 
better model.

0.013633 0.94964

0.0136 0.014

ln 0.013633 0.94964
e
2.58e 2.6e

x

x x

u x
u
u

8(iii)

0.0136

7ln
2.587 2.58e 73.391 73

0.0136
x x

A patient with urea serum is 7 mmol per litre is approximately 73 years 
old. 

Since r = 0.906 is close to 1 and 7 is within the data range of urea serum, 
estimate is reliable.

8(iv)
(a) 

The product moment correlation coefficient in part (ii) will not be 
changed if the units for the urea serum is given in mmol per decilitre.

8(iv)
(b)

0.01360.258e xu

( )i)u

x

12

10

8 

6 

4 

2 

30            40           50           60           70           80            90

ithtthhtthth uuuuuuuuuuuurerrrerreea aaaa aaa seeeeeeeeeeeerurrururrrurruuuuruuuuuum mmmmm isiiii  7 mmomomomol 

90606 iis lclososee tto 11 andnd 77 iis w
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9(i) 18 2 15 3!P( 2)
18 17 16 2!

X    

         =
45

136
18 15 12P( 0)
18 17 16

X    

   =
45
68

     

18 2 1P( 3)
18 17 16

X    

    =
1

136
    

9(ii) 93E( )
136

X      

2 2 245 45 1 189E( ) 0 2 3
68 136 136 136

X    

2189 93Var( )
136 136

X       

0.922

9(iii) Since n = 40 is large, by Central Limit Theorem, 
__ 93 0.922~ ,

136 40
X N  approximately    

__
( 1) 0.0186P X       

iiiiissssss lalalaalallall rgrgrrgrggggggggggggggge,ee,eeee,e,e,eeeeeee bbbbbbbbbbbbbbbbbbby yy y yyyyyyy yyy yyyyy CeCeCC ntnntnntntntntnttttnnnnttnnnntnttnnntraraaraaraarararaaraaalllllll LiLiLiLiLiLimimmmmm
000000000000........9999999999999999922222222222222222222222222222222222222, 0...9999222222222222

40
,

444444000000
, aaaaaaaaaaaaaaaappppppppppppppppppppppppppppppprorrroororororoorororororoxixixixixiximamamamamamatetetetetetelylylylylylyy 
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9(iv)
Expected winnings = 

45 45 110 ( 10)
68 136 136

a a a    

11 115 0
34 34

a      

115
11

a

10.45a       
The possible amounts will be 1 10a  and a .   
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10(i) Let X be the thickness of the coating on a randomly chosen computer 
device. Let be the mean thickness of the coating of a computer device.

Assume that the standard deviation of the coating of a computer device 
remains unchanged. 

To test : 0

1

: 100
: 100H

H

Level of Significance: 5%

Under 0H , since sample size 50n is large, by Central Limit Theorem, 
100 ~ (0,1) approx.
5010 /

X NZ

Reject 0H if 0.05p value .

Calculations: 103.4x

0.0162p value

Conclusion: Since 0.05p value , we reject 0H and conclude that 
there is significant evidence at 5% level of significance that the process is 
not in control.

10(ii) Reject 0H is | | 1.960calcz

For 0H to be rejected,

100 1.95996
50

10 10100 1.95996  or 100 1.95996
50 50

97.228 or  102

/

2

0

.77

1
x

x x

x x

Thus the required range of values of x is 0 97.2 or  102.8x x .

e rerereeeeeejejjeeejeejjjj cttcttcttttttttttededeededeeeeedededdeeede ,,,,,,,,

1.11111 9595959595959599999999999999666666
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10(iii) 4164 104.1
40

y

( 100) 4164 4000 164y

2
2 2

2

( 1001 ( 100)
39

1 1649447
3

40

409
43873 224.9897
195

y
s y

10(iv) The standard deviation may have changed due to the wear out of 
mechanical parts as well.

10(v)
To test : 0

1

: 100
: 100H

H

Level of Significance: 4%

Under 0H , since sample size 40n is large, by Central Limit Theorem, 
100 ~ (0,1) approx.
40/

Y NZ
S

Reject 0H if 0.04p value .

Calculations: 2104.1, 224.9897x s

0.0839p value

Conclusion: Since 0.04p value , we do not reject 0H and conclude 
that there is insignificant evidence at 4% level of significance that the 
process is not in control. 

f 0...040000p vppppp vvpp alalalueeevvvvvvalalaalallalueeeeeeeeeeeee .
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