A-LEVEL H2 MATHS 2019 - PAPER 2
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Question 2

[ Ans: (i) sketch (ii) x<—§ or 1< x<2 (iii) —g<x<1 or Xx>2]
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Question 3

Surface area, A=900
271r% + 27rh =900
zrh = 450 — 7r?

Volume, V = zr*h =r(zrh)

v =r(450—7rr2)=450r—7rr3
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Question 4
[Ans: () f'(x)=2sec2xtan2x; f"(x)=4sec2xtan’2x+4sec’2x; f(x)=1+2x"+-:
(i) 0.02001 (iii) 0.02001 (iv) comment (v) explain ]
(i) f(x)=sec2x
'(x) = 2sec 2xtan 2x = 2tan 2x| f (x) |
"(x)=2tan 2x[ f'(x)]+4sec? 2x| f (x)]

= 2tan 2x(2sec 2x tan 2x) + 4sec” 2x(sec 2x)

f
f

=4sec2xtan? 2x + 4sec® 2x
When x=0,

f(0)=1

f(x):1+(0)x+%x2+~~-:1+2x2+~~-

0.02
(i) IO sec 2xdx

N J.Oo.oz 1+ 2x%dx =0.02001 (to 5 decimal places)

(ii) joo'ozsec 2xdx ~ 0.02001 (to 5 decimal places)

(iv) As the Maclaurin’s series is in increasing power of X, the accuracy of its estimation
favours values of X closer to zero. Since values of X used in both integrals are close
to zero, we can see that the approximations in (i) is the same as the value in (iii) to 5
decimal places.

(v) As g(0) is undefined, .. Maclaurin series for g(x) cannot be found.



Queston 5

— 5 — 8
Ans: (i) OX =b+—a (i) OY =—| b
[ Ans: (i) D+,8 (ii) 3( +4

() AC=0C-OA=(2a+4b)-a=a+4b
Im:[=§+ﬂ(§+4m

BD =0D-O0B=(b+5a)-b=5a
lgp (T =h+pa

(i) CD=0D-0C = (+ ) (2a+4b)=3a-3p=3(a—b)
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From GC, 7=£, O'=§
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oYy 8
-.OX:0Y =3:8
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Question 6
[ Ans: (i) explain (i) explain (iii) 7.24x10% ]
(i) These 22 clubs form a population as they are all the clubs in Division One.

(i) Dilip can label each club from 1 to 100 and investigate all the even-labelled clubs.
This is easy to implement and it will ensure that it is an evenly spread investigation
amongst the 100 clubs.

(iif) Number of different samples
= 22C5 24C5 26C5 28C5 =7.24x10"



Question 7
[ Ans: (i) state assumptions (i) 0.102 (jii) 0.991 (iv) 45p*(1- p)8
(v) 1.6928p(1- p)+0.9936(1- p)2 =0.97; 0.0689 ]

(i) Assumption (1):
Assume that any mug being faulty is independent of any other mugs.
Assumption (2):
Assume that the probability of any randomly chosen mug being faulty is always 8%.

(i) F~B(50,0.08)
P(F>7)=1-P(F <6)=0.10187 ~ 0.102

From GC,
binomcdf 1-binomcdf (50.0.08,6)
trials:50 e B2 1018717881
P!0.08
x value:6
Paste

(iii) Let X be the number of days that at least 7 faulty mugs are found out of 5 working
days.
X ~ B(5,0.10187)

P(X <2)=0.99098 ~0.991

From GC,

binomcdf binomcdf (5.0.10187.2)
trials:5 e 20, 9909780068
P:0.10187
x value:2
Paste

(iv) Let Y be the number of faulty saucers out of 10 saucers made.
Y ~ B(lO, p)

P(Y =2) :(120] p?(1-p) " =45p*(1-p)’
(v) Probability that a set contains at most 1 faulty item =0.97
(1-0.08)’ Kﬂ p(1- p)}+Ki](0.08)(1—0.08)}(1— p)’ +(1-0.08)" (1- p)’ =0.97

1.6928p(1- p)+0.9936(1- p)’ = 0.97

From GC,

HORHAL FLOAT AUTO REAL RAOTAN HE [
[CALC INTERSECT

EEE  Plotz  Plot: ¥220.97

ENY 181, 6928X(1-X)+0.9936(1

ENYzE

INY 3=

INY4=

INYs=

NYs=

INY7?=

INYs= T
K=

MEEHE  vew p =0.068891 ~ 0.0689




Question 8
[ Ans: (i)(a) o5 (b) 28 (i@) o5 (b) 110 (iiif) possible combinations ]

() (a) Required probability
C(1+1+3+4)+(1+1+7+5) 23

56 56

(b) Required probability
_(3+7+1)+(4+5+6) 13

56 28

(i) (a) Required probability
_[Ej(lj_i
56 /)\55) 55
(b) Required probability
Gl g
56 /\ 55 56 J\ 55 110
(iii) Let x=1,3,4,5,6 or 7 and y=1,3,4,5,6 or 7

2o

56 J\ 55 7

xy =20

X=4or5and y=4or5

*. all possible combinations for Gerri's two favourite colours/characters are:
White Horse and White Rider,

White Horse and Yellow Bird,

White Rider and Orange Bird, and
Orange Bird and Yellow Bird



Question 9

(i)

(ii)

[ Ans: (i) explain; state (ii) 756; p -value =0.089686, insufficient evidence to reject
(iii) describe ]
Since the production manager wishes to test if the mean resistance is not 750 ohms,
a 2 -tail test should be carried out.

Let © be the mean resistance, H, be the null hypothesis, and H, be the alternative

hypothesis.
H,: =750
H,:u#750

Let X be the resistance of a randomly chosen resistor.
From GC,

x=756

Ix=6048
Ix2=4573658
Sx=13,9897922
ox=13.08625232

[NORMAL FLOAT AUTO REAL RADIAN HP

1]

Test Statistics, 3
X ~ N(?SO,%):Z _X -0 N(0,1)

10%

INDRHAL FLOAT AUTO REAL RADIAN HF n HORMAL FLOAT AUTO REAL RADIAN HP n

Inpt:Data =750
He:750 z=1.697056275
o:10 P=0, 0896859613
x:756 ®=756

n=8

n:8

u:ET <ues Sus

Color: TN

Calculate Draw

p -value =0.089686

Since p-value >0.05, there is insufficient evidence that the mean resistance of these
resistors is not 750 ohms at 5% level of significance.

(i) Since nothing is known about the distribution of the resistances of these resistors, a

large sample size will be required so as to apply Central Limit Theorem to approximate
the sample mean distribution for the test statistics to a normal distribution.



Question 10
[ Ans: (i)(a) draw (b) mark (c) 1.33(d) explain (ii) Bhani (iii) (50,18.6)

(iv) y=33.6—-0.3x, r=-0.985 (v) 24.6 km/l; explain (vi) deduce ]
() (a), (b)

24y

—
22

y=35-1/3x
20

4 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64

(b) On the graph, [ | ] represents the residual.

. 1
(c) From GC, letting L1=X, L2=Yy and L3:35—§x
- [ A e i 00 G e 014 i
La Lz 3 Ly Ls ) (8 [ Ls Ly Ls 3

0 5
a5 E- T el Aeannnl I ug 22 L List:Ls X=0. 2666666667
§§ ig LH 20 [} FrealList: Ix=1.333333333
H 16 50 18 3 Calculate Ix2=1,333333333 €4—
____________ N Sx=0.4944132325
55 7 5 ox=0.4422166387
60 16 1 n=5
— L[ f- minX=-0.3333333333
Ls=(L2—[35-3L1]))

+Q1=-0. 1666666667

Sum of square of the residuals =1.33

(d) Residuals calculated can be positive or negative, and if they are sum together it

will not be possible to gauge the absolute residuals as these values may cancel
out each other.

(i) Since the calculated sum of squares of the residual for Bhani’s line is smaller, Bhani’'s
model gives a better fit.

(iif) From GC,
Xlist:lLa =50 4——
Ylist:Lz Ix=250
FrealList: Ix2=12750
Calculate Sx=7.90569415
ox=7.071067812
n=5
¥=18.6 4—
429=93

(50,18.6)



(iv) From GC,

EDIT [EMe TESTS LinRes(a+bx)
1:1-Var Stats Klist:Li w=a+bx

2:2-Var Stats Ylist:Lz a=33.6

3: Med-Med FrealList: b=-8.3
4:LinReg(ax+b) Store RegEQ: r2=0.9698275862
5:QuadRes Calculate r=-0.9847982464
6:CubicReg

7:QuartRes

EHLinReg (a+bx)

9iLnRes

Least square regression line: y =33.6—-0.3X
r=-0.985

(v) When x=30,
y=33.6-0.3(30)=24.6
As x =230 is outside the data range, 40 < x <60, the estimated fuel consumption is
unreliable.

(vi) Cerie’s data points are perfectly collinear.



Question 11

[ Ans: (i) 0.970 (ii) 0.802 (iii) 381 (iv) 0.846 ]
Let X be the mass of a randomly chosen white ball, and Y be the mass of a randomly

chosen black ball.
X ~ N(110,42), Y ~ N(55,22)

(i) E(X+-+X,)=4E(X)=4(110)=440
Var (X, +---+X,)=4Var (X )=4(4")=64
X, +-+ X, ~ N (440,64)

P (X, +--+ X, >425) =0.96960 ~ 0.970

(i) E(X+Y)=E(X)+E(Y)=110+55=165
Var (X +Y)=Var(X)+Var(Y)=4*+2"=20
X +Y ~ N (165,20)

P(161< X +Y <175)=0.80178 ~ 0.802

(i) E(X,+X,+Y,+Y,+Y;)=2E(X)+3E(Y)=

2(110)+3(55) = 385

Var (X, + X, +Y,+Y, +Y,) = 2Var (X )+ 3Var (Y ) =2(4*)+3(2*) = 44

X+ X, +Y,+Y,+Y ~ N(385,44)

P(X,+X,+Y,+Y,+Y <M )=0.271
M =380.96 ~ 381

(iv) Let W be the mass of a randomly chosen connecting rod.

W ~N (20,0.92)

E(0.9(Y,+-+Y,)+0.7X +(W, +---+W,))
=0.9[4E(Y)]+0.7E(X)+4E(W)
=3.6(55)+0.7(110) +4(20) =355

Var (0.9(Y, +:+-+Y, )+ 0.7X + (W, +---+W, )
=0.9°[ 4var(Y)|+0.7?Var (X ) +4var (W)
=3.24(2)+0.49(4*)+4(0.9°) = 24.04

0.9(Y, +---+Y,)+0.7X + (W, +---+W, ) ~ N (355,24.04)

P(0.9(Y, +-+-+Y,)+0.7X +(W, +---+W, ) > 350) = 0.84608 ~ 0.846



