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Qn

2(i)
rsin @ 3r
4>

<rcosr<«—— -y — >
Using Pythagoras’ Theorem, Yy =+/9r>—r’sin’ @
S X=rcos@+ry9—sin’@ =x= r[cose+ (9—sin2 6’)}

2(i) | Max x = 4r

2(iii) 9 L
X = r[(1—7]+(9—9 )2}

1

2 2\2

~r 1—9—+3(1—0—j

2 9

2 2
=r 1—0—+3 l—l 0—

2 209

:r(4—292j
3
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x> —3x+4
X+2
x2—3x+4—(2x+1)(x+2)>0

>2x+1

X+2

—Xx* —8x+2
X+2

x> +8x—2
X+2

(x+4) 18
X+2

(x+4-3V2)(x+4+3V2)

X+2

>0

<0

<0

<0

-3J2-4 -2 3V2-4

X<-3J2-4 or 2<x<32-4
Replacing X by —a*
a’ +3a" +4

- >-2a"+1
-a +2
a” +3a"+41,
a‘-2

Since —a* <0

<32- 4or—2<a<3f4

1n(3\/5+4) In?2
X2———or X<—
Ina Ina
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Qn
i 2
4) sin* @ = l(2 sin® 6?)
4
l(1 cos26’)
4
l(1 20826 + cos? 29)
4
l1 2co0s26 + Mj
4
%(3 40820 +cos40)
4(ii)

Let Xx=2cos@ . Thus §—2=—2sin6’.

When x:0,9=%;
when x=2, 6=0.

N

0

[\S)

=2jzsin9(4sin2 9)5 do

Km[sij g@

2 3 0 3
j (4—x2)5 dx:J‘ (4-4cos2 9)5(—2sin<9)d49

Exam @per
" (3 4cos2¢9+cos40)d0
0

:2[30—25in20+isin40}2

=37

T

0
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Qn
56) |oOD=ab+(1-4)a, AeR
lop : T =s(Ab+(1-1)a), seR
5(f) | OE=s(Ab+(1-1)a), for some s, A € R.

Cf=%(b+33)

s(Ab+(1-1)a) :%(b+3a)
Since a and b are non-zero and non-parallel (4 > 0),

s/1=l
2

1
Solving, A =—.
S
Area of ABED :%|§Ex BD|

1 1, 3 3. 3
=—|(-=b+—-a)x(-—b+—a

S b+ Za)x (= b+a)|
=l|§bxb—§bxa—2axb+2axa|

2°8 8 8 8

I'-.I.-|rr|.\'.:.'l:":;ﬂ.l 'ﬁ QBI app Only 8868003
g |axb]

waann K iaeEyvamBbDana
Wy axiasuAartn
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6(i)

fF(x)=2x* +4x+k=2(x+1)" +k-2

For f™' to exist, f must be one-one. Largest value of a = —1

6(ii)

Let y =f(x)
y:2(x+1)2+k—2
X=-1+ %(y—k+2)
Since x e[-5,-1), X< -1

Hence x=—1—,/%(y—k+2)

For -5<x<a, k—2<f(x)£30+k,

f(x)=—-1- /%(x—k+2), D, =(k-2,30+k]

6(iii)

tY = (x) 8 (30+£,30+K)

Number of solutions to ff™' (X) = f’lf(X) is 0.
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Qn
0 v=Llme (3a—x):>ﬂ:(27zax—7rx2)%
3 dt dt
Since av = kX ,
dt
(27Z'aX—7Z'X2)%=—7Z'k\/;
dt
dx
2ax— x> )— = —k+/x
( ) = ~kx
7 —
(ii) 2ax—X dx=.[—k dt
Jx

3
:>j'2a\/§—x5 dx = —kt +¢

3 5
= —ax?—-=x2=-kt+c
3 5

3 3
:>t:l c—iax2 +gx2
k 3 5

7(iii) | If the tank is initially full, X =2a, thus
4 22 2 16,
c :Ea(za)2 —E(Za)2 :Ea v2a

Thus T, :E:Eazx/
If the tank is 5 Ini,;ég, thus
4 E I-:Q’r.-:wu!:!l.§“|'.l-'."_.'1'4:sl'\.'2'-.'-F‘. BHE60031
c=-a(@)’-—(a) =—a'~a
3 @) 5( ) T

c 14
Thus T, =—=—a’+a
us Ty = =g aVa
T, 16a’v2a 82

T, 14a’Ja 7
Required ratio is 8/2 :7

Thus
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8(i) y>+xy=4 e)
Differentiate w.r.t. X,
dy dy
+y+x—=0
2V ix dx y dx

dy __
(2y+x) v y )

dx _2y+x__§
S5y=2y+X
X=3y
Substitute x =3y in (1),
y’+3y’> =4
y* =1
Hence y=1(C-y>0)

Coordinates of the point are (3,1)

8Gi) | y’+2z° =10y )
Differentiate (3) with respect to y,

2y+2z— =10
KIA
y+Ez>%mg§PE’Jr @
dz_5-y

Sy Yy &
z 2y+x ) dt
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2019 NYJC JC2 Prelim 9758/1 Solution

At x=3, y=1 and ﬂ=—l from (i).
dx 5

From (3), 1’ + 2> =10
z=3(2>0)

dz 5-1( 1)1 2
Hence —=—| ——|z-=—-—
d 3 5)2 15

Alternatively,
y:+12° =10y N ¢)
Differentiate (3) with respect to Y,

2y+2z£=10
dy
y+zE:5
dy
dz_5-y
dy z
From (2), ﬂ:ﬂ%
dt dx dt
y dx

2y+x dt

At x=3, y=1 and %:—l from (1).

dy 1

dz széfnPaper &zg

| Whats

dt dy dt

_S5-ydy

oz dt

From (3), I’ +2z° =10
z2=3(-2>0)

dz_5-1( 1)_ 2
d 3\ 10) 15
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Qn

9(a) |z|-w’ =-3-+2i
=w =|z|+3+\/§i and W=|z|+3—\/§i

Subinto W' +w+5z =1+20i,
Let z=x+ yi, where x and y are real.

2{X +y* +5X+5yi=-5+20i

Comparing real and imaginary components,

24X +y? +5x=-5,

S5y=20=>y=4
2UX*+16 +5x=-5
2UX*+16 =-5x-5
4(X* +16) = 25X + 50+ 25
21> +50x -39 =0
ng or Xx=-3 (rejectx=£':2m+5x=—5)
7=-3+4i, w=8-2i

9b) | i(8i) +(8-2i)(8i) +a(8i)+40=0
@ | 512-64(8—2i) +8ai+ 40 =0
ai=-5-161 = a=-16+5i

Vi i A nU — =0

) | (z-si)(Ac LBLLER 0
(i) (z-8)(A2" RS PEper 7

Comparing coefficietit oy peseoos
A=i
Comparing coefficient for constant,
C=5i
Comparing coefficient for z°,
B-8iA=8-2i

B=-2i
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Page 44pof 20




2019 NYJC JC2 Prelim 9758/1 Solution

Qn

(z —8i)(iz2 —2iz +5i) =0
(z—8i)(z2 —2z+5)=o
2+4-2
The other roots are z = fo
=1+2i
9(b) | Replacing z with iz,
(iii) iz=8 or iz=1%2i

Therefore 1 real root.

R 7

Islandwide Delivery | Whatsapp Only 8866003
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Qn
100 irz(zr—l):i(zﬁ—rz)
=%n2(n+1)2—%(n+1)(2n+1)
=%n(n+1)[3n(n+1)—(2n+l)]
=%n(n+1)(3n2+n—1)
10Gi) | o "
Zrz(r—l):Z(r3—r2)

=%n2(n+1)2—%(n+1)(2n+1)
:én(n+1)[3n(n+1)—2(2n+1)]
:%n(n+1)(3n2—n—2)

:%n(n+1)(3n+2)(n—l)

n—1 k—1=n-1

Zr(r+1)2= Z (k=1)k?

r=2 k—-1=2

SR () e
KIASU =78

E
SRS R (k)
= n(n+1)(n=1)(3n+2)-—(2) 3)(1)(8)

—n(n+1)(n-1)(3n+2)-4
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Qn

10(iii) | (i) 4(25)-5(36)—---—59(3600)
4(25)+5(36)+---+59(3600)—2[ 5(36)+7(64)---+59(3600) |

0

)-2>"(2r) (2r-1)

5 r=3

6

[9%)

r

30

irz a3 (2r) (2r 1)+ 23 (2r) (2r 1)

r=l1 r=1 r=l1

(60)(61)(59)(182) - ()(5)(3)(14)

4

_5(30)(31)(2729)+§(2)(3)(13)

=-108836

Il
B|~ EM%

KIASU* g@

ExamPaper
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Qn

11(i)

Denote the position of the boy by X.
Let ZOXA=¢ and ZOXB=/.Then = - and

tan@ztan(ﬂ—a):w

1+tan ftan o
b_a
__ X X
1+ 9 . E
X X
( b- aj e
X X
= =(b-a
(1 abj ) ( )x2+ab
+— |X
X
Alternatively:
Applying sine rule,
sin@  sinB . (b-a) .
= = sinf = sin B
b-a x*+a’ Vx? +a’
_(b-a)
I +a> X +b’
Applying cosine rule,

(b—a)2 :(x2+a2)+(x2+b2)—2\/x2 +a2\/x2 +b? cos@

KIAST =)

mpap%/)rgyfk?_z_\/x +b2

Islandwide Delivery | Whats

_ x* +ab
X2+ a2V +b?
— 2
Hence tan @ = (b-a) X x> +ab
I +a® X +b? ) X +a’ Ve +b’
X
= b—
( a)x2+ab

WA |nt\||Evﬁm nnnr com
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Qn

(i)

. . 5X .
Differentiate tan 6 = — with respect to X:
X~ +300

40 5(x +300) - 5x-2x
dx (x*+300)
5(—x* +300)
~(x*+300)°

sec’ §—

%:0 = x> =300
dx

300 or17.3 (3s.f)

Alternatively,
Differentiate tan ¢9(X2 + 300) = 5x with respect to X:

sec’ Hﬁ(x2 +300)+ tan 0(2x)=5
dx

%:O = tanf(2x)=5

Substitute tan9=i into tan = — X :
2X X~ +300
5  5X
2x x2+300
x* +300 = 2x*

KlAcSU g@

Exa
Islapgiveis & \300« ats

do 5(—X2 +300>
dx (X2 +300)2 sec’ 6

www.KiasuExamPaper.com
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2019 NYJC JC2 Prelim 9758/1 Solution

Since (X2 + 3»00)2 sec’ @ >0 for any x and @, it suffices to test the sign of —x* +300.

: (V3oo) | <m0 | (vao0)

dg  5(-x*+300)
dx (X2 +300)2 sec’ @ 70 - 0

Hence € is maximum

Alternatively, apply second derivative test:
Using GC:

do  3(-x*+300)

dx (X2 + 300)2 sec’ 0

5(—x2 +3oo)
(x*+300)"(1+ tan’ 0)
5(—x2 +3oo)

2
(x +300) (1+ +3OO)
MORHMAL FLOAT AUTO REAL RADIAN HF n

P1oll. P1olz Flot?

w V) o
.74:80664243674,

5
I\‘hE. Ce(x%ez00)

o 2e300)” [1 sxz[(le ‘:m]]
NY2=
BNY 3=
INYa=
ENY 5=
1Y 5=
INY 7=

d’e

o =-4.81x10"* < 0. Hence @ is maximum.
X

X=+/300

Or:

www.KiasuExamPaper.com
Page 44g0f 20




2019 NYJC JC2 Prelim 9758/1 Solution

Qn
do  5(-x*+300)
Differentiate sec 6’—=—2 with respect to X:
dx (x2 +300)
2sec0(sec@tan0ﬁj dH ¢’ Gﬂ
dx ) dx dx?
5(-2x) (% +300) —5(=x* +300)-2-2x (% +300)
(x* +300)’
~10x(x* +300)_(x2 +300)+2(-x" +3oo)}
B (x*+300)’
—10x(x* + 300) [—x? +9oo]
= ) — 2
(x +300)
At x=+/300, if 0, —x?+900 = —300+900 = 600
—10x( x* +300)(600
( )4( )<O,andsec29>0,
(x2 +300)
2
Hence F< 0 and € is maximum.
X
(iii) Since b=2a, tanf = (2a a
Islandwide P v | Wh: ?—rz
x*+a’ =18
x* =18 -a’
av18* —a?
Hence tanezﬁ
18°—a“ +2a
_l[a\/182 -a’ J
9 =tan T
18 +a

www.KiasuExamPaper.com
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Qn
ot Plot2 PIO | [WINDOK
envigeams| X ) o
SRR 8 €520 1 S Yecl=1
::Ei Ymin=@
ENYa= Ymax=1
ENY5= ¥scl=1
NYg= Xres=1
VA 2X=0.037878787878788
TraceStep=0.075757575757...
7
: A
19.5°
(10.4,0.340)
- — (12,0.331)
(5,0.243) 19.0°
13.9° >3
Largest possible 8 =0.340 rad (3 s.f.) or §=19.5" (1 d.p.)
(iv)

2
Differentiate h = —(% k+ 2j + 6 with respect to k:

d_h= _i(ik _{_2}
dk 10\ 10

At the instant when the ball crosses the goal line, k =0

dh_ 2
dk 5
tanqﬁz—2

KIASU=

45— 0381 3R%) o g (1d.p.)

www.KiasuExamPaper.com
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Qn
12(i) y A
0,2)
\ ;
o) / (1,0) X
0,—2
Q 0,-2)
123i) | y*=4(1-x)
Differentiate wrt X:
dy
2y—=-4
y dx
_dy_ 2
dx y
12(iii) | At P, x=1, y=0;at Q, x=-3, y=—-4. Thus equation of line PQ is

www.KiasuExamPaper.com
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Qn
12(iv) | Along arc QP, y=-21-X.
1
2 2 -2
WC:.[ (x + Xy -[—de
3 y
1
:I (x2—2xy)dx
-3
‘ !
:f (x2+4x(1—x)2de
-3
Method 1 Method 2
i 1 g 3! 1 '
We=| 2| —|2x1-x)2 W, = X2 +4x(1-x)? | dx
SE .
- -3
1 3 ! 1 1
+I 8 1=%)? dx :f (x2—4(l—x)(l—x)2+4(1—x)2de
_33 -3
28 6 3] L PENCIE PR
2 2 %02 _-2(1—-x)2
?—64 ls(l—x)z} [3+5(l X) 3(1 X) L
3 -
164 512 308 _28 256,64 308
RTINS RS
12(v) 1 !
W, :j (x2+xy2)dx= (x2+x(x—1)2)dx
i KIAS :EEE.
i:v:ampnppr Vi
12(vi) | Since the work-done- for*thertwof‘paths are different, the force field F is not conservative.

www.KiasuExamPaper.com
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Qn
1(1) 1 2 n(n+1)-3(n+1)+2
__+ =
(n=1)t nt (n+1)! (n+1)!
_n’+n-3n-3+2 n’-2n-1
— (n+1)! (n+1)!
Hence A=1,B=-2,C =-1
1(ii) in n—1 1& L3, 2
~75(n+l)l 54 (n=1)! n! (n+1)!
1/ 3/ 2/
N /_i 2
(VA1) N (N+D) |
[ 1 A&I% s 2
oEmmPa@m( N' S{(N+1)! NI
1Gi) | o 2oy O ool ) 1
li - ]
nZ:‘Sn+1 Z‘ 5(n+1)! NE}O SU(N+1)! N!
Since —>O&L—>O when N — o0, Z%

(N +1)! N1 = 5(n+1)!

1
converges to —g

www.KiasuExamPaper.com
Pagesgpf 1



2019 NYJC JC2 Prelim 9758/2 Solution

Qn

2(i)

X = 6t° y=

_$2 -2t
X _ ot gy A 2t(21-t2)
dt

dy _ 1
& gt(1-1)"
The tangent to the curve C has equation y = ;3/2 X for some t.
6t(1-t*
2 1 —-6t7 (t#0)
2 2
ViI-t et(1-1%)
2(1-t*) =1
, 1

KWSU @E’

Hence the tar@ﬁr& rl‘i]lff?—:&ﬁ@éq

y_6%(1_;)s/2

Alternative method:

v-Kiast ||:vamDannr com
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2019 NYJC JC2 Prelim 9758/2 Solution

Cartesian equation of curve C:

Sub t—\/X into y= 2t to get
6 V1-t?

(6— X)3/2 \/;

The required tangent line passes through the point [6t2, 2 - J for
1-t

some X.

_dy
y_dx

x=6t2

= 6t>  (t=#0)
t

2(1-t7) =1

1

-2 KIASU=7¢
ExamPaper % :

t — I:I.'lraiswiiiﬁatzévaor gﬁeis:g' i.‘.'l'vii.‘irii—,uuii‘

V2

Hence the tangent line has equation

y=———>X
6

)3/2

o

—~~
—
|

D [—

www.KiasuExamPaper.com
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Qn
2(ii) . .
f
/
4 -/ —r
)
P2 o
F - 2 A 4 [
//
//. 2
/

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

1
corresponds to t =—.

V2

Coordinates of point A are (3,2).

Area of R= .[03 y dx—%(3)(2)

=Iﬁ' 2t
0 m

=0.425 (3 s.f)

Alternatively,
Area of R= J. y——x dx = II

o\/ﬁ
';r

l ‘(xliEax)d=Xa JDSDGI

0. 4247779508,

120t-(3)(2)

-12tdt —Jj%x dx

www.KiasuExamPaper.com
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Qn
2(iii) \F 2t
Sub t=,|— into y= to get
6 J1-t?
, 2r 2dx
JI=%  ~6-X
2(i 3
() Volume, V =7z.[ y? dX—lﬂ(22)(3)
0 3
3
=7 ﬂdX—47z
0 6—X
3
=7TI —4+A dx—4r
0 6—X

= 7[~4x-24In|6-X|] ~4x
= 7[-12-241n3+241n6] 47
=r[24In2]-16x
=(24In2-16)7

26\?x Jz ) (§

Alternatively,

2
xj dx
0

3
Volume, V = 7TJ- (

Islandwide Delive:

y | Whatsapp Only 8866003 :4 3
= n[—4x—241n|6—x|—Ex3}
0

=7[(-12-24In3-4)+241n6 ]
=(24In2-16)x

www.KiasuExamPaper.com
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Qn
3(i) Let S, be the total distance travelled by the ball just before the n-th
bounce. Thus

S, =10+2(10e) +2(10e*) +---+2(10e"™")
=20+20e+20e* +---+20e"" =10

:20(1—e )_10
1-e
_10(1+e—2e”)
1-e

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

d, =10e".
Hence t, =0.90305,/d, . Thus for ke Z",
t,, 0.90305,/d,,,
t,  0.90305./d,
_i0e!
- Jioet

Hence t, is a geometric sequence with common ratio Je.

3(iii) | As n— oo, the ball will come to rest. Thus total distance travelled is
S im(10(1+e—2e )

N—o0

10(1+e) KlA U @

ExamPaper

Islandwide Delivery | Whatsa

Total time taken = 0.5(0. 90305)\/70 + Zt

0.90305@
1-+Je

2.86+/e

1-+Je

=1.4278 +

=143+

www.KiasuExamPaper.com
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Qn
4(i) 2 1 2
n, =0 |x|2|=-(2a+1)
-1 a 4
4a 2
d-n, = 4 [|-2a-1
1 4

—8a-8a-4+4=0
Since d, L n_, then | is parallel to 7,

4(ii) | Equation of 7,:

2 5 2
r-|-2a-1|=[0]|-2a-1[=10
4 0 4
Since | is parallel to 7,, we want | to lie inside 7, .
3 2
0|]-2a-1|=10
a 4

6+4a=10 = a=1

4(iii) | Since B lies on the line, required vector is the vector FB, where F is the
foot of perpendicular from A to 7.

-1 2V (2
3 [+k|-3|]-| -3 |=10
-2 4\ 4

~19429k =10 = k=1

www-Kiasu com
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Qn
1
OF =0
2
3 1
FB=|0|-|0|=
1 2 -1
4(iv) | Let 7, be the required plane.
Point C is the reflection of Ain 7.
-1 2 3 3 3 0
OC=| 3 |+2|-3|=|-3|,BC=|-3|-|0|=|-3
-2 4 6 6 1 5
4 0 23
n, = 4 |x| =3 |=|-20
1 5 -12
23 3) (23
r-{—20|=|0 || =20 |=57. Thus 23x—-20y—12z =57
-12 1)\-12
4(v) Maximum value of Z/ADC=2x /CDF
2 23
KIA U‘%QE
=2xcos”' E& <Ll [?el;[o{mn
=2xcos”’ 8 ~ 2(70.804)
V2941073

=141.6° (1dp)

www.KiasuExamPaper.com
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Qn
i !
S() Number of ways = 9— =15120
212131
" '
S() Number of ways = % =840
5(iii)

!
Number of ways = % °C,

=1200

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.
nN(DUEUS)=n(D)+n(E)+n(S)-n(DNE)
-N(ENS)-n(DNnS)+n(DNENS)
8! 7! g 6! 6! 7!
= + +— —+
2131 2121 2131 21 21 3!
= 6540
Number of ways =n(D'"E'nS")
=n(S)-n(DUEUYS)
=15120-6540
=8580
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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, X ~ B(100, 0.005)

P(X <2)=0.985897 ~ 0.986

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 Y ~ B(50, 0.985897)

P(Y <48)=0.156856 ~0.157

6(iii) | Let T denotes the number of 10-year old flares that fire successfully, out
of the 6, T ~ B(6, 0.75)
(a) Required prob = (1-0.970)x P(T > 4)
=0.03x(1-P(T <3))
=0.0249
(b)  P(at least 4 of the 7 flares fire successfully)
=0.024917+0.970x P(T = 3)
=0.024917+0.970x (1-P(T <2))
=0.958
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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 X ~ N(150, 45%).

P(X >180) = 0.25249 ~ 0.252

7(ii) Assume that the time taken to deal with each customer is independent of
the other,ie X, + X, ~ N(2x150,2x45%)

P(X, + X, <200) =0.058051 ~ 0.0581

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 Y ~ N(150, 45°).

X, + X, + X, + X, ~ N(4x150,4%45%)
and Y, +Y,+Y, ~ N(3x150,3x45%)

P(X, + X, + X, + X, <Y, +Y,+Y,) =P(X, + X, + X; + X, = (Y, +Y, +Y;) < 0)

Using X, + X, + X5+ X, = (Y, +Y, +Y,) ~ N(150,7x45%)
P(X,+ X, + X+ X, = (Y, +Y,+Y,) <0)=0.10386 ~ 0.104
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Qn
8(1) (Duy
12
10
+
§ +
Y,
6 +
+
+ +
“ +
2 | .
30 40 50 60 70 80 90 X
8(ii) Using GC, r = 0.884 for the model u=ax+b
u=ae”™ = mu=bx+Ina
Using GC, r = 0.906 for the model u = ae™
Since the value of r is closer to 1 for the 2" model, u = ae™ is a
better model.
Inu =0.013633x + 0.94964
u= e().013633)(4—094964
u= 2 5860.013(»( — 2 6e0.014X
8(iii) ( 7 j
! 2.58
7=2.58""" = x=—""2-73391~ 73
0.0136
A patient with urea serum is 7 mmol per litre is approximately 73 years
old. ’ :'\‘- /| I E?@
EX: i %
Since r = 0.906is close to T°and 7 is within the data range of urea serum,
estimate is reliable.
8(iv) | The product moment correlation coefficient in part (ii) will not be
(a) changed if the units for the urea serum is given in mmol per decilitre.
8(iv) | u=0.258¢"""
(b)
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9(1)

18215 3!
T1817162!
45
136

181512

P(X =0)=
( ) 181716

_ B
68

p(x =3 - 1821

181716
_ b
136

P(X =2)

9(ii)

93

E(X) =

45 0 45,

E(X?)=0x > +2%x
68 136

2
Var(X) :@_[ﬁj
136 (136

~0.922

1189
136 136

9(iii)

MNEY. i3

P(X >1)=0.0186

9

www.KiasuExamPaper.com
Pagedzzof 16



2019 NYJC JC2 Prelim 9758/2 Solution

Qn
9(i 45 45 1
) Expected winnings = ——a+—(a+10)+—(a+10)
68 136 136
—£a+£>0
34 34
115
a —_
11
a<10.45

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

H,: =100
H,:u#100

To test :

Level of Significance: 5%

Under H,, since sample size n =50 is large, by Central Limit Theorem,

X =100

7/ =
10/+/50

Reject H, if p—value <0.05.

~ N(0,1) approx.

Calculations: X =103.4
p—value =0.0162

Conclusion: Since p—value<0.05, we reject H, and conclude that

there is significant evidence at 5% level of significance that the process is
not in control.

10(ii) | Reject H,, is | z,,, [>1.960

calc

For H, to be qul%ds U =

v _ ExamPaper ¢
X 100 2|-1\r§95996 | Whatsapp Only 88660031
10/~/50

= X <100-1.95996 (ij orX = 100+1.95996[£]

V50 V50

= X <97.228 or X >102.772

Thus the required range of values of X is 0 <X <97.2 or X >102.8.
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10(iii) 4164

3(y—100) = 4164 —4000 = 164

ol (2(y-100Y’
s*=—| $(y-100y -~
39| 109 40

B 2
= Llogqy 102
39| 40

=857 5549897
195

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

10(v) H,:u=100
To test :
H,:u#100

Level of Significance: 4%
Under H, since sample size n =40 is large, by Central Limit Theorem,

Y —100

S /40

Reject H, if va(_l\ﬂj§g4_
Calculations: Exa 10845y = 2049897

Islandwide Delivery | Whatsapp Only 88660031

7 =

~ N(0,1) approx.

p —value = 0.0839

Conclusion: Since p—value>0.04, we do not reject H, and conclude

that there is insignificant evidence at 4% level of significance that the
process is not in control.
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