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The first three terms of a sequence are given by =70, u,=136, u,=198.

Given that , is a quadratic polynomial in #, find #, in terms of . [4]

E A

C e . 3
A sequence u,, t, U,, ... is given by u, =5 and u, =u, , +2"—n for nz1.

(i) Find ¥, u, and u,. [3]
@ By considering »_ (, —#,_,), find a formula for u, in terms of n. - I5]
re=l

By sketching the graphs of y=e* and y=2¢"-1, solve the inequality

e 22e" 1. [3]

Hence, without using a calculator, find

z 2x —X
L e’ —2¢ " +1|dx,
giving your answer in terms of e. [4]
The function f is defined by
f: 2x+6, xelR, x=4,
4—x

(i) Sketch the graph of y=f(x), giving the equations of any asymptotes and the
coordinates of the points where the curve crosses the axes. Hence state the range
of f. [3]

(ii) Dete_nnine whether the function f* exists, justifying your answer. [1]

@ The function £~ exists if the domain of f is further restricted to x <% . State
the greatest value of &. : ' [1]

(iv) Using the domain in (iii), find y =f '(x) and state the domain of . [4]
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luoxingqun
Rectangle

luoxingqun
Rectangle

luoxingqun
Rectangle


5 A curve is given parametrically by the equations
1
x=2t-1, y=——r,
7 2t+1

1
where teR, r#—-—.

(i) Sketch the curve, labelling the axial intercepts and asymptotes. 2]

(i) Yind the equation of the tangent to the curve at the point P(~11). [3]

(iii) State the range of values of m for which the line y =mx does not intersect the
curve. [1]

(iv) ] The normal to the curve at P meets the curve again at Q. Find the coordinates of

Q. [4]

@ Two expedition teams are to climb a vertical distance of 8500 m from the foot to the
peak of a mountain over a period of time.

(i) Team A plans to cover a vertical distance of 400 m on the first day. On each
subsequent day, the vertical distance covered is 5 m less than the vertical
distance covered in the previous day. Find the number of days required for Team
A to reach the peak. 2]

(ii) Team B plans to cover a vertical distance of 800 m on the first day. On each
subsequent day, the vertical distance covered is 90% of the vertical distance
covered in the previous day. On which day will Team A4 overtake Team B? [3]

(iii) Explain why Team B will never be able to reach the peak. [2]
(iv) At the end of the 15" day, Team B decided to modify their plan, such that on
each subsequent day, the vertical distance covered is 95% of the vertical

distance covered in the previous day. Which team will be the first to reach the
peak of the mountain? Justify your answer, , [5]

@PIC 2017
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. -3
7 The curve C has equation y =2 +m.
(i) Find algebraically the set of values that y can take. [5]

(ii) Sketch C, giving the coordinates of the axial intercepts, turning points and
equations of any asymptotes. 3]

@ By adding an appropriate graph to the sketch of C, determine the range of values

—3y
of k such that the equation (3&7—2)2 + (xz ) 5 =k* has at least one
(x=2) (x+1)
negative real root. [4]
8 (a) Find I' / 173 g by using the substitution x =sin’ @, where 0 <6 < g— [6]
X

@ The diagram below shows a sketch of part of the curve y =cos (xz) .

Find the exact volume of the solid generated when the region bounded by the

curve y = cos(x2 ) , the axes and the line x = ——\[5—;— is rotated through 27 radians

about the y-axis. [7]

@PJC 2017 [Turn Over]
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Fig. 1 Fig. 2 Fig. 3

Fig. 1 shows a piece of circular card of radius 15 cm. A star shape, which consists of
a regular hexagon of side 2x cm and 6 isosceles triangles, is cut out from the card to
give the shape shown in Fig. 2. The remaining card shown in Fig. 2 is folded along th
dotted lines to form a pyramid of height # cm as shown in Fig. 3. ‘
(The diagrams are not drawn to scale).

M

(i)

(iii)

(i)

@PJIC 2017

By considering triangle 4OM as shown in Fig. 3, where O is the centre of the
hexagon and M is the midpoint of a side of the hexagon, show that

B =225-303%. [3]

Hence show that the volume V of the pyramid is given by

V2 =180x"(15-2/3x). [3]
Use differentiation to find the maximum value of V, proving that it is a
maximum. [5]
Determine the value of # for which ¥ is maximum. [1]

[Tum Over]
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10

6 .

The plane p contains the point 4 with coordinates (-3,4,~2) and the line [ with
4-y

‘equation x+2= ,2=0.
(i) Find a cartesian equation of p. [3]
(i) Find a vector equation of the line which is a reflection of / in the y-axis. {4}

The line m passes through 4 and the point (—9,9,-6).

(iii) Find the acute angle between / and m. f2]

@ Find the coordinates of the points on m that are equidistant from p and the x-y
plane. . [4]

@PJC 2017
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Pioneer Junior Colieg'e
H2 Mathematics JC2 2017
JC2 H2 Preliminary Examination Paper I (Solutioxn)

Q1

u,=an’ +bn+c
u=a(l)f +b(1)+c=70 =  a+b+c=T0 )
wy=a(2) +6(2)+c=136 =  da+2bic=136  (2)

u,=a(3Y +h(3)+c=198 =  9a+3b+c=198  (3)

Using GC
= —-2, b = 72, o= O

u, =20 +72n

Q2
@) ) -
o=y, +2-1 u, =y, +20 =2 Uy =, +2" =3
3 b 9
=—+2-1 ==44-32 =483
2 22 2
=3 22 B
2 2 2
(i) : ' Note :
“,—4,,=2"—n RHS (by sum of first n terms of

GP and sum of first n terms of

S (4, —u,) =Y 2 © | ap

LHS (by method of difference)

a3
S _20-2) (a1
et e =TT T

Ry
+u¢(—l - un—l
~,

.
+ui1 U
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2(1—2”)_n(n+l}

BRI 2
u, =-20-2)- 1D 3
: 2
Ly 1 _n(ntl)
2 2
Q3
___________________ 'JC
e z2e7" -1
x20

For x20, e* 22 ~1=e” -2 +120
Forx<0, e¥ -2 +1<0.

l

] 2 .
e —2e™ + ll dr = j ~(e =2e7" + 1) dx+f (e -2+ dx
=1 1}

2.

’ 1]
= —{—]—e“ +2e™ +x] "
2 . 2 L2 2

|Gl el

Il

~

Lot redley
2 2
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Q4
(M)

R, = [{),oo)

(if)

R, =[0,00)

D, = (_00,4)u(4,c0) or D; =R\{4}
R, & Dy

f* does not exists.

(iii)

s xeR, 05x<2

@PIC 2017

(-3.0) O §

Note -

Consider the graph without
modulus, ;
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Qs
0] TR
y=0 E %
(i)
1 X =2
x=2t-1 V=
2 +1

&, 2

dr a2+ 1)

LA

dx  (2r+1)

Atthe point P(-1,1),1=0

&_

dx
Equation of tangent at P is
y—-l==l{x+1)

y =2

(i)

L9 SV, R

The line y = mx does not cut the ctrve =>-l<m <0

i
L
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1}

(iv)
Gradient of normal at P = 1
Equation of normal at P is
y=l=x-(-1)

y=x+2

Substx=2r~l,y:~——1—into y=x+2
2t+1

—-—~1—=21-—I+2:21+1
2+l

(2 +17 =1
2 +1= 11

i=0 or r=-1
AtthepointQ, r=~1
I

=2(-1)-1=-3, y= =1
*=2(=1)-1 3y2(—1)+1 !

Coordinates of Q are (~3,=1)

Q6
®

AP with a =400, d=-5

5, = 8500

-2’5[2(400)+ (n~1~5)] = 8500

51 ~805n+17000=0
n=250r n=136 (rejecied as already reached peak when n =25 )

i
) NORMRL SECORT. SUTD: REAL-FRDIAN

h a=800 r=90 PRESS'S EOR &1
GP with . L

Suary > Sy €35 | 67992 | .
: ~0.9" 20 . |veso, |7eerd|
12400+ (n- IX-5)] > L= 21 [k |pizvs.
2 1-0.9 22 f7ens | 7pi22
23 7835 | redl "
805n~5r > 16000(1-0.9") 35 |seae |pmsr|  f
) 26 | 87rs [ruBxLi
Using GC, 2? goN5 | 75348 {.
n>20 : : 28 9316 75813
A will overtake B on the 20" day. X=18
- (i) |
800

o

= —- = §000{< 8500)
0.9

ey

Hence, Team B will never be able to reach the peak.
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(iv)
T,, =800(0.9"")=183.014
800{1-0.9"*)
=1 = 6352871
1-0.9

Rcmaining distance =8500-6352.871=2147.129
First term of new GP =183.014%0.95=173.864
Senewcry = 2147129

173.864(1-0.95")
1-0.95
0.95" = 0.38253

n=18.7
Team B will take 15+19 =34 days
Hence, Team A will reach the peak first,

=2147.129

Q7
(1)
Considerthe. raph of —2+-—-—-—-¥:~§--— and y= p infersectin
. g. P Y= (x—2)(x+l) y=p g.
x=3
p'.:.z-}—--———.—e—.—
(x—Z)(.x+l) Note :
9= x-3 4
pres ¥-x=-2 Finding y values by Ey = (}is not encouraged.
pxt—px—=2p-2xt 4+ 2x+d=x-3
(p—2)x2+(l—p)x+(7w2p)=0
Discriminant = 0
(1-p)Y—4(p-2)(7-2p)20
1-2p+p* ~28p+8p* +56~16p 20
9;12—46p+5720
(9p-19}p-3)20 - . | + n
"1—9 " or 23 } 'L
.p-h 9 P l?_ 3
1 3 9
£2~ 2
y 9 or ¥

@PIC 2017 ' [Tura Over)
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(iD)

(—1.64,0}

o
)
.
H
;
.
H
H
N
+
'
x
N
»
H
+
H
'
+
H
1
I
+
H
T
+
1
+
1
3
t
+
H
L
e e e e e e e e e e et e T

(i)

38

ol x

X

i

x— ‘2+ (x_3)2 o
S A
(22 +(y-2)' =R
(x-3)

(x~2)(x+1)

Distance from centre of circle to the y—intercept of y=2+

?
=,12’+(z—2] =2
2 2

k<25 or k>2.5

Note :
1) Be mindful of the link between (i) and (i1).
The values 3 and »l.-;{ must be some special

points on the graph. Look out for thc)Sﬁ; points.
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Q8

(2)

J' 12X 4 x=sin’4
Y ox

E = 2sin & cos?
dé

—q1 2 '
= [ = 2agin600s6 6

sin“ @ _ _
L Since \/;zsmﬁ'
ZJ. 2cos’ 5 df Consider a right angle triangle
= J' (1+cos26) d@ or uEe:mgo ;deitxty

cos” G+sin” =1

=6+%sin26+c
=8+sinfcos@+C \{T

=sin” (Vx) + f3{(1-x)+C

=y

2 !
3z
dv
™y d Let u=cos™ — =1
JCOS ¥y ay u y &
-y0081y“_|.- L dy |
1-5* . du ] ~
—_— V—'J’
dy 1w y?

«.,ii*yz
!
= ycos™ yw%{Z(lﬂyz)z]-i-c

= yc0s™ y—afl~ 3t +¢

2

. 7
Required volume = + I:y cos™ y 41—y 1
1 42

1 -2
= ycos™ y—Ej. Y dy

-
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15-3. ;
V3x
AM =153z
Let # cm be the height of the pyramid.
i =(15-3%) - (3x)?
=225 -30V3x +3x% - 32
=225-30\3x  (shown)
Area of hexagon = 6x area of triangle O5C
, |
= 6()(20)(3x) Altematively,
= 63 | | V=65 W15 -243x |
|
V= %(5@3)\/225 ~3043x %xz = (G\gx")%{lS -23x) 2(-24/3)
2, Ty ' 1
V? = 180x* (15-2+/3x) (shown) e (15-2430 12450
V2 =180(15x* - 24/3x°) N 1
Differentiating wrtx, . R = 123/5x(15 - 2/3x)7 = 6415x* (15— 243x) 2
dv . 4
= 180(60x" ~1043x°) : = 63/5x(15 — 24/3x) 2[2(15 - 2/3x)~ 3]
=1800x" (6 - 3x) _ 30¥33(6— 3x)
W ) V(15-243%)
—={ =0 S Thy ] .
dx 0=x or * 3 ¥ 4 o 0mx=0 or x:*-é—zzﬁ
(NA as x> 0) dx 3
| (NAasx>0)

. @PIC 2017 ' [Tam Over]
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To Prove Maximum _ Note
Method 1 You need to be clear with the:
: values for the test and conciude <

or >0,

v _(dv : ,‘
W 2(@;) =180[ 180x" - 40V3x" |

4’V 180 ] 64800
x=23, —7 = [180{2\/“) 40J§(2J§)]=- <0 since ¥ >0

pid
Method 2

x 34 23 =3.46 3.5

dV 7855 0 4799
e m— 0 - 0
de W ©

Vis maximum when x = 2\/5 ch.
Max ¥ = 7215 cm?,

(iv)
When x = 2+/3, #* =225-30/3(243)= 45
h=35 cm (reject h=—35 as h > 0)

Q10

)

!:x+2:4—y,z:(}
3 _
-3 (1

iv={ 4 {+1] -3 AeR
0 L0

(-2) (-3} (1

4 (-] 4 |=10
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(ii}

To find intersection between y-axis and /, sub x={ into!/

0+2=f‘-¥-:>yz~2

Thus, point of intersection is (0,-2,0).

Point of reflection of (~2,4,0) about y-axis is (2,4,0)
2 0 2 ]
4l-1-21=16|=2}3
0 0 0 0

0 i
Line of reflection, I"'vr=| -2 [+5]| 3 selR
0 0
(iif)
-9y (-3} {-6)
9 |-t 4 |=]| 3

-6) {-2) (-4
-6\ 1Y ((-6)[ 1
5P -3f=1 5 {|f -3 |cosé
-4 0 -4\ O
21 21

JCO o5 riay ey T

g =40.8°

Cosf =

(iv) ;
Let the point that is equidistant from both planes be C.
-3 6
OC =i 4 {+1| 5| for some 1= R
“2) 4
Distance of C from p = Distance of C from x-y plane
3+61\ (-3Y|( 6 -3+60) (01[0
4-5r |~ 4 | 2 450 {100
—2+4t) \-2)\-3 -2+4t) \0 )i\l
V6 427+ T Joresr
= 10f =1
|36~ 10¢ 2:1=|_2+ a
7
[ =lr -1
1 _ 440
=4t -4+ =2 oF
3P ~4+1=0

@PIC 2017

t=-21+1
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t=lort= —I-
3

-3 6 3 -3 & : -3

-2 4 2 -2 4 -2

or

The 2 points are (3,~1,2) and {—1,%,»%}
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Section A: Pure Mathematics [40 marks]

Referred to origin O, points 4 and B have position vectors a and b respectively. Point
P lies on OA produced such that O4: AP =1:1. Point Q lies on OB, between O and
B, such that OQ : OB =3:1. The mid-point of PB is M. Show that the ratio-of the area

of triangle OPM to the area of triangle OQM is independent of 4. [5]

By differentiating cosxi—y with respect to x, solve the differential equation
x

&y . d
c:osx—%-)--—~smx-2)-~=sec2 x+cos2x,
dx dx

giving y in terms of x. [6] .

(a) State a sequence of transformations which transform the graph of

y=In(2x+1) to the graph ofyzln[2 3 1) . [3]

(b) Itis given that

ax 0<x<l,
f(x)z a 1€£x<2,
3a—ax 2<x<3,

and that f (x+3):~;-f (x), for all real values of x, where a is a positive

constant,
(i) Sketch the graph of y=f(x) for -2<x<8, [3]
e . A . 2
(ii) Find, in terms of g, IO f{-x)dx. [1]
@ Find the value of the constant a for which .[:f (x)dx=16. [2]

@PJC 2017 [ Turn Over]
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Do not use a graphic calculator in answering this question.

The complex number z is given by z =—1+ic, where ¢ is a non-zero real number.

n

Given that E—;— is purely real, find
Z .

() the possible values of ¢ when n=2, [4]

(ii) | the three smallest positive integer values of n when ¢ = V3. [51
It is given that y =sec2x.
dyY |
(i) Show that (Ex"—’} =4y*(y? =1). - 3]

(ii) By further differentiation, find the Maclaurin’s series for y up to and including
the term in x*. _ | [5]

(iii) By considering sec2x = , check on the correctness of your answer in

cos2x
part (i). : S : [3]

Section B: Statistics [60 marks]

An unbiased. disc has a single dot marked on one side and two dots marked on the
other side. A tetrahedral die has faces marked with score of 1, 2, 3, and 4. The

probability of getting a score of 1, 2, 3, and 4 is %, p,é and g respectively, where
p.q<[0,1}.

A game is played by throwing the disc and the die together. The random variable § is

the sum of the score ing on the die and twice the number of dots showing on the
disc.

() Find P(S =§). | " [2]
Given that P(S =4)= %,

(ii) calculate the values of pandg, [2]

(iii) and find the probability distribution of S. ' (2]
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7 The masses, in kilograms, of black sea bass fish and red tilapia fish sold in a
supermarket are normally distributed. The means and standard deviations of these
distributions, and the sclling prices, in $ per kilogram, are given in the following table.

Mean Mass Standard Deviation Selling Price
kg) (kg) ($ per ko)
Black sea bass fish 1.10 0.20 12
| Red tilapia fish 0.55 0.05 9

(1) Ayden bought 2 black sea bass fish and 3 red tilapia fish. Find the probability
that he pays more than $40. State an assumption needed in your calculation.

[4]

(i) Five red tilapia fish are randomly chosen. Find the probability that the fifth red
tilapia fish is the third red tilapia fish weighing less than half a kilogram.  [3]

8 The average amount of cholesterol in one standard fillet of raw red snapper from a
fish farm is w mg. To lower the cost of operations, the farmer decides to use a
cheaper mixture of fish feed. The farmer conducts a test to check if the average amount
of cholesterol in one standard fillet of raw red snapper is affected by the change of
fish feed. 50 standard fillets of raw red snapper from 50 different fish were taken and
the average amount of cholesterol in these fillets is found to be 78.5 mg, with a
standard deviation of 2 mg.

(i) Given that at 5% level of significance, there is insufficient evidence to
conclude that the mean amount of cholesterol in one standard fillet of raw red
snapper is affected, find the range of possible values of w . - [51

(ii) State, giving a reason, whether any assumptions about the population are needed
in order for the test to be valid. 21

9 A student working on a coding project studies 11i-digit quaternary sequences. A
quaternary sequence is a sequence formed using the digits 0, 1, 2 or 3. Examples of
such sequences are 12030201131, 01122211100, 12321232123 and 00000000000.
Find the number of ways that 11-digit quaternary sequences can be formed with

(i) no restriction, : 11,
(ii) exactly four Os and four 2s, £3]
(iii) at least two consecutive digits that are the same. (3]

@PJC 2017 [Turn Over]
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10

11

For events 4 and B, it is given that P(A4) = é—é and P(B)= 1 .

2

(i) Find the greatest and least possible values of P(4n B). 2]

S . 7
It is given in addition that P(B| 4") = I
(ii) Find P(4U B). 2]
(iii) Determine if 4 and B are independent events. Justify your answer. [2]
@ Given another event C such that P(C)= %, P(AUuBU(C)= % ,

P(AmBmC):-i% and P(ANC)=2P(BNC), find P(ANC). £3]

Based on past statistical data, there is a 7% chance that a passenger with reservation for
a flight will not show up. In order to maximise revenue, airline companies
accept more reservations than the passenger capacity of its planes. State 2 assumptions
needed such that the number of passengers who do not show up for a flight may be well
modelled by a Binomial distribution. [2]

An airline company operates a flight from Singapore to Maluku on Boeing 737-200
planes, which has capacity of 232 passengers each.

(i) Find the probability that when 245 reservations are accepted, the flight is
overbooked, i.e. there is not enough seats available for the passengers who show

up. {2

(i)  Find the maximum number of reservations that should be accepted in order to
ensure that the probability of overbooking is less than 1%. {3]

This ﬂight operates once daily throughout the year and 245 reservations are accepted
for each flight.

(iii)  Find the probability that no flight is overbooked in a week. 2]

(iv)  Taking a year as 52 weeks, estimate the probability that the mean number of
flights that is overbooked in each week for the year is not more than 1. f3]

@PIC 2017 {Turn Over]
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6

Sketch a scatter diagram that might be expected when x and y are related
approximately as given in each of the cases (A), (B) and (C) below. In each case
yout diagram should include 5 points, approximately equally spaced with
respect to x, and with all x- and y- values positive. The letters p, g, r, 5, £ and u
represent constants.

(A)  y=p+gx’, where p is positive and g is negative,

B =r+se", where r is negative and s is positive,
Y g P

) y=t +;— , where ¢ is positive and u s positive. [3]

Daisy enrolled in a weight management programme to reduce her weight. Her
weight, y kg at the end of week x of the programme ate given in the table.

X 1 2 3 4 5 6 7

74.9 72.9 71.6 70.8 70.4 70.2 70.1

(i)
(iii)

(iv)

®

@PIC 2017

Draw a scatter diagram to illustrate the data. [2]

Explain which of the three cases in part (i) is the most appropriate for modelling
these values, and calculate the product moment correlation coefficient for this
case. (2]

Use the case that you identified in part (jii) to find the equation of a suitable
regression line, and use your equation to estimate Daisy’s weight at the end of
week 10, [3]

Given that 1 week = 7 days, re-write your equation from part (iv) so that it can
be used to estimate the weight when the time period of the programme is given
in days. {2}



Pioneer Junior College
H2 Mathematics
JCZ H2 Preliminary Examination Paper 2 (Solation)

Q1
: 5;°=(i+l)a ;
W=OP+OB
_{A+Da+b
- > |
area of triangle OPM = %—|5“P’x oM |
:}7(}”.{.1)3)(_(..%._4'_]).2_
2
=(i:1)|axb|
area of triangle OOM = %]@x W’
x}. gbxm
214 2

= M]axbl
16

Ratio of the area of triangle OPM to the area of tn'ahgle OOM is

(A: ]) : 3(?; 1) =4:3 (Shown)

@PIC 2017
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Q2

2
—d— cosxfl—’}»’» ncosxij-—x-—sinxgy-
dx dx dx? dx

d dy 2

i COSX— | =8eC" X+ ¢052X

dx[ _ dx}

00|sxd—y=jscczx+coslxdx
dx

cosxgliztanx+lsin2x+c
dx 2

dy .
é—=secxtan x+simx+Csecx

¥ ==J.secxtanx+sinx+Csecxdx

y=secx—cosx+Clnfsecx+tan x|+ D

Q3

{a)

Method 1

Step 1 : Translate by 1 unit in the direction of the x-axis.
Step 2 : reflection about the x-axis.

Step 3 : Translate by In3 units in the direction of the y-axis.

3
Y= ln(2x+])—->ymln[Z(x-I)-l-I]«)yr-'»-]n(Zx»«l)-~>ym1n3—ln(2x—l)=]n(2 I]
. A

Method 2
Step 1 : reflection about the x-axis. .
Step 2 : Translate by 1 unit in the direction of the x-axis.

Step 3 : Translate by In3 units in the direction of the y-axis.

~)
2x-1

y= 1n(2x+1)-—>y=-—ln(2x+[)-—>y'=—in[2(x—1)+1}—>y:InBu]n(Zx*I}n ]n(

Method 3
Step 1 : reflection aboui the x-axis.
Step 2 : Translate by In3 units in the direction of the y-axis.

Step 3 : Translate by 1 unit in the divection of the x-axis.

y= ln(2x+1)—->y=—In{2x+1)—+y=1n3—ln(2.r+l}—>y=ln3"-wln[2(xwl)+l]==1n[2 ] ]]
. . X—-

@PJIC 2017 ' [Turn Over]



Method 4
Step 1 : Translate by 1 unit in the direction of the x-axis.
Step 2 : Translaie by —In3 units in the direction of the y-axis.

Step 3 : reflection about the x-axis.

y=Inx+1)->y=h{2Ax-D+1] > p=-m3+n2x-1) > y:1n3~ln(2x—E)=In[2 : J
x —

Method 5

Step 1: Translate by —In3 units in the direction of the y-axis.

Step 2 : Transtate by | unit in the direction of the x-axis.

Step 3 : reflecticn about the x-axis.

y=In(2r+1} > y=-In3+In2x+1)> y=-In3+W[2(x-1}+1] = ymln3-tn(2xwl)=]n(2 2 l]
x—-

-

Methed 6
Step 1 : Translate by —int3 units in the direction of the y-axis,
Step 2 : reflection about the x-axis.

Step 3 : Translate by ! unit in the direction of the x-axis,

y:In(2x+i)—>y=—ln3+ln(2.x+l)w}}rmlr;B-In(Zx-t-!)—:vy=ln3—ln[2(x—-l)+l]=!n(z 2 1]

(b) 4
(1Y —2a,2a)

La
i 1 - 4 1
; R ‘?*ﬂ’ 68::,—-5;]
: | T \ . 4
a i
4 / 7 :
} . : : i 1 i : "
-2 ] ) 1 2 _;'.'- 3 4 5 6 7 8
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(ii)

I:f(-x) e = -;-(2+1)(2a) =3a
(iii)

[Te(x)dx=16

20 "'—l'- =16
1—~
2
4a=16
a=4
Q4
(i

2 (~1+ic)’
P (-1-ic)
'=_I—1'2r:—cz
(—l—ic) _
_1-i2e-¢? X(—I-!-ic)
(-1-ic) (-1+ic)
_ ~l+ic+i2e+2¢ +¢t —ic’
I+t

Z
. z" .
Since —- is purely real,
.4

b+c*
c(3—cz]= 0

¢ ={ {rej since ¢ 1S non-2e10) ¢ = +J3

4

(ii)
=—]+iy3

2
A= am(s)=Z

@PJIC 2017

10

Note
(ii}
J‘: f{~x)dx= E f(x)dx

which is the area of the trapezium from
x=-21t0 x=0

(iti)

Consider the graph for x > 0, which is

equivalent to infinite number of
rectangles, each of length 2, and breadth

a,%a,%a....which follows a GP.

[Tum Over}
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’ f.z.ﬂ ! .
3
" 2 .[er 2:\')
i -
_zn—le 3 3

= =
P

Zei[ !

”

3,
Since —- is purely real,

N.I (51

-

L

arg [i-) = 0,xm, 327, 37,245 257,167, o1
z

(n+1) ?*Bﬁ = 0,47, 427, £37, 447, 257, £67...

n+l= O,iz,ﬁ,ig,ié,...
2 2

Considering positive integer values only,
n+1=3,6,9..

'sin[(ml)?ﬂ:o

Three smallest positive mteger vatues of n are 2,5,8

Q5
U
y = sec2x

%: 2sec2xtan2x =2 ytan2x

'd 2
[-—-}-J-] =4y tan® 2x
dx

= 4y*(sec’ 2x—1)

=4y*(y' -1
(if)
2

2[93) LR VL A 4

dx J\ dx dx dx
dZ
FER
gs_y 24 1511_45‘_3
dx’ cde dx
d'y d*y dy d’y
w2 et e) e

' 2
When x=0, y=1, dy:O, %’;:—zx-x .

@PJC 2017
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2 4

X X
y —1+E(4)+E(80)+"'

4

y=1+2x° +l§-x +...

(iit)
sec2x =
cos2x
1
~ Fl 4
1@ @2x)
2! 4!

='(1—2x1+%x4)"
=1+ (-D(-2x* +3 ( B= 2)( x_+3x") +...

={+2x* —'-?s-x" +4xt +.

zil+2x2+~1~9x”
3
Q6
(i)
Score on the die
2 1S |, 0] 20 [,
= 1(3-) 3(-5*) 4(q)
-
S i) 34 5(=) | 6(2q)
g 2 10 2 i0 277
& I I l 1 1
S [2()5(=)6(=p)|T(=)|8(=
& (2) (10) (2;) (IO) (29)

Since total probabiiity= I, é+p+—15—+q=: I=> p+gq =%

o () B 1 o
10 2 3 27 2 10 2 5

I 1 3.3
Hence P(S = 6 =— +— — =
(5=0) ‘D 277375710
@i) -

R 1
ps=dy=lam i1 o1
(S=d=g=Tp=g=r=3
. 3 31 4
S hg=S then =it
M PTEE N IETI
(iii} .

p T TS TE T TR
FS=9 L[ L[L[2[1]2
0161511011015

@PIC 2017
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Q7

(i) .
X ~mass of a black sea bass fish. X~N (1.1,0.2’)

Y ~ mass of a red tilapia fish. Y~N (0.55,’0.052)

Let 7T be the total cost of 2 black sea bass and 3 red tilapia. Then
T=12(X,+ X,)+9(F,+ ¥, + %)
E(T) = (I2)2)E(X) + (9))E(T)

=26.4+14.85

= 41,25
Var(T) = (12)? (2)Var(X)+(9)2(3)Var(Y)

=11.52+0.6075
_ =12.1275

Thus T'~N (41.25 . 12.1275).

P(T>40)=0.64018 ~0.640¢ (35.f)
An assumption needed is the price / mass of all fish are independent of one another.

(i)
|
Probability required = 5—5 [P(Y >0.5)] [P <05 ~00170
o8 12
()
X ~ amount of cholesterol in one standard fillet of raw red snapper
unbiased estimate of population variance o’ is s* = ——;0': = -m( )= %9-;—
/R
Test Hy: u=w Vs Hy, p=w
200

Since n =350 is large, by Central Limit Theorem, X ~ N| w, :g approx.

— 4.
X ~ N| w,—— | approx.
(W 49) pp

- Level of mgmﬁcancc 5%
Critical region is z <—-1.9600 or z>1. 9600 d

78.5-w
2

Standardised test statistic: z =

: 7
Since H, is not rejected, z lies outside the critical region.

78.5 -1

~1.9600 < ! <1.9600

2
7

@PIC 2017 | {Tum Over]
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*21.96[2‘-} <785~w< 1.95(3“-]
7 7

—Tl.96[g)—78.5 < ~W 1.96(%}«- 78.3
7 7

-79.06 <—w<-77.94
77.94 < w<79.06

(it

No. [t is not necessary to assume that amount of cholesterol in a standard fillet follows a
normal distribution since sample size is large, by Central Limit Theorem, sample mean is

nommally distributed approximately.

Q9

(B

No. of ways = 4'' = 4194304

(ii)

Case 1: four Os, four 2s, with one 1, two 3s orone 3, two Is
No. of ways = 25 ——— % 2 = 69300

414121
Case 2; four 0s, four 2s, with three 1s or three 3s
No. of ways = —o—x2 = 23100

414131

Hence the total number of ways is .
69300+ 23100=92400

(iii)

No, of ways = no. of ways without restriction -

Alternative

No. of ways ="'C, x '€/, x 2* = 92400

- Choose 4 slots from 11 slots to place

four 0s. Choose 4 slots from remaining
7 slots to place four 2s. 2 choices (digit
1 or 3) for ¢ach of the remaining 3 slots.

no. of ways with no consecutive digits that are the same -

= 4194304 ~4x3" = 3958108

Q10
(i
Least value of P(A B) = P(4) + P(B) ~ 1 = -t = 1
20 2 20
Greatest value of P(A B)=P (B)= %
(ii)
7.9 T
P(BNAY=P P =l =
(B AY=P(B| 49P(4) 530" 20
PLAU By = P(BA A+ P(A) = o b
| 720 20 10

@PIC 2017
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(iif)

7.1

P(BlAY)= 5'# 3 = P(8), then B and A4’ are not independent events .

Hence 4 and B are not independent events .-

OR: |
P(AUB)=P(A)+P(B)-P(ANB)

9 11 1
—me— e P(ANE
10 20 2 P )

3
P(ANB) =
(AnB)==

11t 11
B e W e T e
PIAP(E) 20x2 40

P(An B) 2 P(AR(B)
Hence, A4 and B are not independent events.

@(iv) ’
P[CA(4wB) |=P(AUBUC)~P(AUB) =~ ==

LetP(BNC)=x,then P(ANCY=2x

P(C):—!-+—1~+[x—«-l-—)+(2xw-}—-)
20 10 10 10:

PANC)=2x=0.3

Or

_B %@

A

P{AVBuC)Y=P(A}+ P(B)+P(C).—P(Ar‘\ B)~-P(ANC)-P(BNC)+P(AnBNC)

b1,z 3 ZP(BmC)—-P(BmCH-IlO-

20 20 2 5 20
3PBAC) = —
20

3
P(BAC)=—
( =75
3.

P(AﬁC)v:ﬁ:'l'a

@PIC 2017
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Q11

2 assumptions:

- Occurrence of show / no show is independent among passengers.

- Probability that a passenger does not show up is constant.
H
X ~number of passengers with reservation, who show up, out of 245,
X ~B(245,0.93)
P(X >232)=1-P(X £232)=0.118761~0.119(3 s.f)

(i)

W ~ number of passengers with reservation, who show up, out of z.
W~ B(n, 093)

P(W > 232)< 0.0t

1-P(W <£232)<0.01

P(W <232}>0.99

Using GC,

When n =239, P(W <232)=0.998>0.99

When n =240, P(W <232)=0.995> 0.99

Whenn=241, P(W <232)=0989<0.99

When i =242, P(W <232)=0.977 <0.99

Hence the maximum reservations that should be accepted is 240.

iif)

¥ ~ number of flights which is overbooked, out of 7.
Y~B(7,0.118761)

P(Y =0)=0,41272 ~0.413(3 5.

(iv)

Sincen =52 is large, by CLT,

¥~N (E(Y), (Y)) approximately

(7)(0.118761)(0.881239)
52

~N ((?)(0.1 18761), ] approximately

approximately

¥~ N(0.831327,9~5-—---~:3b ESJ

¥ ~ N(0.831327.0.014088) approximately
P(Y s1)=0.9223521%0.922 (3s.1)

@PIC 2017
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Q12

W
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(if)

(i)

As x increases, y decreases at a decreasing rate. Hence, model (C) is the most appropriate.
Using GC, r=0.984

)
Equation of regression hine: y=69.425+ 2.73399 ~ 69,4 .;.2_6_
When x=10, i *
y=69425+ 273333 70.0
(iv) |
Replace x with %,
New equation:
p=69,425+ 200 L 60 44 4—%?-

7
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