A-LEVEL H2 MATHS 2010 - PAPER 2

Question 1
[Ans: () 3+ 5i (i)a=—-16,b =—-20; —2—1i,—2and 2]
(i) x2—6x+34=0
. 6 + /62 —4(1)(34)

2
6 +v—100
=T=315i

X

(i) Let f(x) =x*+4x3+x%>+ax+b
f(=2+i)=0
(=2+D*+4(-2+)3+(-2+D*+a(-2+i)+b=0
—124+16i—2a+ia+b=0
(-12—-2a+b)+i(16+a) =0

~16+a=0
=>a=-16

#—12—2a+b=0
—12-2(-16)+b =0
=b=-20

x4+ 4x3 +x2—-16x—-20=0

The other roots are —2 — i, —2 and 2.



Question 2
[ Ans: (i) prove (ii)(a) prove (b) explain; % ]
(i) Let

1
Dn: Zr(r +2)= gn(n +1)@2n+7),n€Z*

r=1

1

P,: LHS = Zr(r +2)=(1)(1+2) =3
r=1

RHS = -

6

=~ Py is true.

(DA +1)(Q2+7)=3=LHS

Assume Py is true. i.e.
k

Z rr +2) = %k(k + D2k +7).

r=1

[ Aim: To prove Py, is true. i.e.
k+1

Zr(r+ 2) = %(k +D[k+D)+1]2k+1)+7] = %(k + 1)(k +2)(2k + 9)]

r=1

k+1

Zr(r+ 2)

r=1
k

:Zr(r+2)+(k+1)(k+3)

r=1

= %k(k + 1)k +7) + (k+1)(k + 3)
_ %(k + DKk +7) + 6(k +3)]
= %(k + 1)(2k? + 13k + 18)

= %(k + 1Dk +2)(2k +9)

& Pp,q is true if Py is true.

Since P, is true, .. by mathematical induction, P, is true for n € Z*.

A B
ii) (a) Let =—+—
W (r+2) r r+2
A=— and B=—1
2
1 1 1

Y +2)  2r 20r+2)

_1(1 1 )
" 2\r r+2




n n
Z 1 _12(1 1 )
r(r+2) 2 r r+2
r=1 r=1
_1, 1
=71173
+1 1
2 4
+1 1
3 5
+1 1
4 6
1 1
n—2 n
1 1
n—-—1 n+1
1
n n+2]
_1( +1 1 1 )
T2 2 n+l n+2
_3+ 1
T4 2(n+1) 2(n+2)
(shown)
1 1 o
(b) When n -0, — —> 0 and — — 0, .. series is convergent.
2(n+1) 2(n+2)

Sum to infinity

X

r=1

_ 1 [3+ 1 1 ]
T ld T2+ D 20+ 2)
3

4



Question 3

[ Ans: (i) % =%; show (ii)(a) +v2 (b) sketch (iii) sketch ]

0] ﬂ=x(§)(x+2)_%+\/m
X

dx

= +vVx+2
2Vx + 2

_x+2x+4_3x+4

2x+2  2Vx+2

Let ﬂ:O
dx
3x+4

4
T, 3

, : : 4
=~ There is only one turning point at X = _§'

(i) @) y? =x*(x+2)>y=4x/x +2
) dy__+ 3x+4

Tdx o T 2vx +2

When x = 0,
dy 4

=4+
dx 2\2

() y* =x*(x+2)
Flokl Flokg Flakx

Bl EE etz
~EE T L2

M=
~Mly=
MNe= [=n =0

I~

=t

(i) y = f'(x)
Flatl Flotz Flokz
W =HlEe2 x=-2

\

B (1 g O
“Mlr=
“Ny=

Wl




Question 4
[ Ans: (i) sketch (ii) state; k = 0 (iii) show (iv) 2 <x <3 0r3 <x <4 (V) (—o0,—1) U (0,00) ]
) y=r1

0,1

e

x=1

[ N

fi

(i) For £~ to exist, the f must be a one-to-one function. Therefore least value of k = 0.
(iii) fg(x) .

R

(x—3) -1
_ 1
T 1-—(x—3)2

(x —3)?
(x —3)?

1-x+3)1+x—-3)
_ @-3)y
(-0 -2)

(shown)

(iv) fg(x) > 0,x € Drg = Dy

y=fg(x) i
X:—'Z :X=4
(3,0) !
A N
= ———y = —1
From GC,

2<x<3o0r3<x<4

(v) From graph of y = fg(x),
“Rpg = (—o0,—1) U (0, 0)



Question 5
[ Ans: (i) reason (ii) explain ]
(i) Opinions of international spectators in a stratified sample may not be representative of
the population across the various strata due to cultural and regional influences.

(i) To perform a systematic sampling, we can first determine the size of the sample,
0.01N, where N is the total number of spectators. Then we will randomly interview a
spectator coming out of the catering location, and follow by every interviewing every

N " , .
——— =100" spectators leaving the location.
0.01N

Question 6
[ Ans: u ~ 41.3, s? = 1.584; p-value = 0.0949, sufficient evidence to reject H,, ]
_xt
~t=—
K n
_443_
o1
2
o’ ~s?= ! th _ @9
n—1 n
_ 2 18778.43 (454.3)7
10 ' 11
= 1.584
Hy:pu = 42.0
Hi:p#+ 420
n=11
t=413
s? =1.584
L T-42.0
Test statistics, T = ——=— ~t(10)
11.584y
11
From GC,
InFt EEE( p#d2
nEL: Llat.a [
posdz t=-1.844661365
®idl.3 F=. 8943714485
Sxil1.2585vaslv. ¥=41.3
Fis Sx=1.25857v0518
TH TN T n=11
Calculate Draw p-value = 0.094871

Since p-value < 0.10, .. there is sufficient evidence to reject H,, i.e. there has been a
change in the mean time required by an employee to complete the task, at 10% level of
significance



Question 7
[ Ans: (i) 0.32 (ii) 0.92 (iii) 0.457 (iv) 0.15 (v) 0.07 < P(A’'NnBNC) < 0.15]
() P(A|B") =08
P(ANB") _
P(B")
P(ANB") =0.8P(B")
P(ANB") =0.8[1—P(B)] =0.32

(i) P(AUB)
=P(ANB') + P(B)
=032+ 0.6 = 0.92

(i) P(B'|A)
_P(B'nA) P(ANnB)
- PA P&
32
= W = 0457

(iv) P(C) = P(ANC) + P(A' N C)
P(A'nC)=P(C)—P(ANC)
P(A'n C) = P(C) — P(A)P(C)
P(A'nC) = 0.5 — (0.7)(0.5)

=0.15

V) [a
B
@

From the Venn diagram,
PANB'NC)<1—-P(AUuB)=1-0.92=0.08
PANC)—PA'NBNC)<0.08
0.15— P(A'NnBNC)<0.08
=>PA' NnBNC)=0.07

P(ANBNC)<P(A' NnC)=0.15

~0.07<P(A'NBNC)<0.15



Question 8

(i) Required probability
3

5
() ___EE

Required probability
_ 312! 1

"5 10

(i) Case (1):3__ _{1/5}
No of ways = 2¢;3! =12

Case(2):4__ _{1/3/5}
No of ways = 3C;3! = 18

Case(3):5__ _{1/3}
No of ways = 2¢;3! =12

Required probability
12418+ 12

5!

L3
[ Ans: (i) < (i) % (iii) 2—70 ]



Question 9
[ Ans: (i) 0.681 (ii) 0.234 (iii) 0.362 ]
() Given X~N(180,302) and Y~N(400,60%)

E(Y —2X) = E(Y) — 2E(X)
= 400 — 2(180) = 40

Var(Y —2X) = Var(Y) + 22Var(X)
= 602 + 4(30%) = 7200

~ Y = 2X~N(40,7200)

Required probability
=P(Y >2X)=P(Y —2X>0)
= 0.681

(i) E(0.12X + 0.05Y)
= 0.12E(X) + 0.05E(Y)
= 0.12(180) + 0.05(400) = 41.6

Var(0.12X + 0.05Y)

= 0.122Var(X) + 0.052Var(Y)
=0.122(30?%) + 0.052(60?%)
=21.96

~ 0.12X + 0.05Y~N(41.6,21.96)

Required probability
= P(0.12X + 0.05Y > 45) = 0.234

(iii) Let € = 0.12X
E(C) = 0.12E(X)
—0.12(180) = 21.6
Var(C) = 0.12%Var(X)
= 0.122(302) = 12.96

. C~N(21.6,12.96)
= 2(21.6) = 43.2
Var(Cy + C,) = 2Var(C)
= 2(12.96) = 25.92
% € + C,~N(43.2,25.92)

Required probability
= P(Cy +C, > 45) = 0.362



Question 10
[ Ans: (i) draw (ii)(a) 0.9860 (b) 0.9907 (iii) F = ¢ + dv? is the better model; explain
(iv) F = 3.1957 + 0.024242v?; 30.7; explain ]

(i) From GC,

1 T TESTS ]
16 117 LinReatathx? ist: a=3 b
zi iz6 tLhREe3 Wlist:il: a=-1,.99090909 1
%E %;E tExFReg FredlList: b=, SR22FITRFE
S fPurked Store RegEL: rE=, 9P 4ER08E
£ S iLogistic Calculate r=. 986824 3903
------------ iSinRed
Lz =33, 3 tManual-Fit
r = 0.9860
(b) From GC,
Lz L= g TESTS ik
15 i1z | z58 atb “wlistils: g=a+hx
E iX6 | 4w Wlistilz a=3, 195652174
& 106|578 Frealist: b=. 8242419905
2 | e Store RegEL: ri=28914487 724
E 38 flodistic Calculate r=. PE550 954
t5inRes
Lo =1296 tManual-Fit
r = 0.9907

(iil) From values of r in part (i), F = ¢ + dv? is the better model as the value of |r| is closer to 1.

(iv) From GC,
F = 3.1957 + 0.024242v?

When F = 26.0,
3.1957 + 0.024242v? = 26.0
v = 30.7

As F is the dependent variable and v is the independent variable in this experiment,
neither the regression lines should be used as both lines are generated assuming F to
be the independent variable and v the dependent variable.



Question 11

[ Ans: (i) 0.0655 (ii) 32 s (iii) 0.192 (iv) 0.235 (v) 0.959 ]
(i) Let X be the number of calls received in 4 minutes.
X~Po(3x4) = X~Po(12)

P(X = 8) = 0.0655

(i) Let n be the length of time for which there is no calls, and Y be the number of calls
received in n minutes.

Y~Po(3n)
P(Y=0)=0.2
From GC,
Flekl Flokz Flots [F-cissonpdFf Flotl Flefz Flotz
why= R ~N1BFrolssonFdf O3
x$z= % Ufluem '-’.-' Ba. 2
W RS asLe YL .
“y= wHa=
\$5= \,.3;': \\-\_h_\_\_
~TH= Wy = ; —_—
W= wME= Lﬁgt;gﬁ:ﬁ;;;n =2

n=0.53648 min=32s

(i) Let A be the number of calls received in 12 hours.
A~Po(3 x 60 x 12)
= A~Po0(2160)

A1=2160> 10
~ A~N(2160,2160) approx.

P(A > 2200) = P(A > 2201)

= P(A > 2200.5) (c.c)
= 0.192

(iv) Let € be the number of working days out of 6 that are busy.
C~B(6,0.19176)

P(C =2)=0.235
(v) Let D be the number of working days out of 30 that are busy.
D~B(30,0.19176)
n = 30 (large); np = 5.75>5;n(1 —p) =242 >5
E(D) =np = 5.75, Var(D) = np(1 — p) = 4.6496
~ D~N(5.75,4.6496) approx.
P(D<10)=P(X <9

= (X <9.5) (c.c)
= 0.959



