2008 MI H2 Math Prelim
Paper 2 Solutions
Section A: Pure Mathematics [40 marks]
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2(i)
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(ii)


3(i)
y = sin 2x + cos 2x


y’ = 2cos 2x – 2sin 2x 


y’’ = – 4sin 2x – 4cos 2x = – 4y


y’’’ = – 4y’   OR   – 8cos 2x + 8sin 2x 


When x = 0, y = 1, y’ = 2, y’’ = - 4, y’’’ = - 8

sin 2x + cos 2x = 
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(ii)
sin2 2x + ½ sin 4x 


= sin 2x (sin 2x + cos 2x)

= 
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(iii)
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4(a)
Tn = Sn – Sn-1 = … = 2n -3 

Tn – Tn-1 = 2. Hence an AP. 
(b)
r = 0.99 

Max. No. = 
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n > 138.9


Hence, total number of months of harvesting = 139 

Final month = July 2019 

5(i)
x = –2 y = 3 

(ii)

(iii)(a)
The horizontal line y = 2 (or any value between 1 and 26) cuts the curve twice.

Hence, g-1 does not exist.

(b)
Rf = (-∞, 3), Dg = (-∞, 5].

Rf 
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Dg, so gf exists.
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Rgf = [1, ∞)
Section B: Statistics [60 marks]

6
Generally suitable example; with each nth member identifiable
Correct description of systematic sampling procedure:


- Population size (n) and Sample size (m) stated


- Sample set spans entire population (i.e. steps of n/m)

Any logical reason, but must specifically relate to scenario student has described.

7
40C2 = 780

5! X 25 = 3840
8
Let y = x – 2500.
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H0: μ = 2600


H1: μ ≠ 2600


Z-test


Using GC, p-value = 0.00213 < α 


Reject H0.

Director’s belief is justified at the 1% level of significance.
9
P(X = 0) = poissonpdf (1.8, 0) = 0.165


Y ~ Po(30) 

μ = 30 > 10

Y ~ N(30, 30) 


P(25 < Y ≤ 40) 
= P(25.5 < Y < 40.5)

= normalcdf(25.5, 40.5, 30, √30)


= 0.767

10(i)

(ii)
The correlation is non-linear

*Note: No marks for ‘weak correlation’.

(iii)
(B), because there is a turning point
(iv)
a ≈ -0.536, b ≈ 20.2


(v)
Population ≈ -0.53590(0.5)2 + 20.198 = 20.1 million

Interpolation (or equivalent description), so should be reliable
11(a)(i) 
P(B’ | A) = P(B’ ∩ A) / P(A) = 2/3

P(B’ ∩ A) = 2/3 x 1/6 = 1/9


P(A ∩ B) = P(A) – P(B’ ∩ A) = 1/6 – 1/9 = 1/18
(ii) 
P(B) = 1 – P(A ∩ B’) - P(A’ ∩ B’) = 1 – 1/9 – 2/9 = 2/3
(iii)
P(A) x P(B) = 2/3 x 1/6 = 1/9 ≠ 1/18 = P(A ∩ B) 
‘Not Independent’
(b)
T: Tuckshop, C: Canteen, F: Fast Food, 

(i)
P(CC) + P(FF) = ½ x ¼ + ½ x ¼ = ¼ 
(ii)
P(CCC) = ½ x ½ x ¼ = 1/16

(iii)
P(TCF) + P(TFC) + P(CFT) = ½ x ½ x ¼ + ½ x ½ x ¼ + ½ x ½ x ½ = ¼
(iv)
P(All 3 don’t meet | Britney goes to C) = P(TCF) / P(Britney goes to C) 
= (½ x ½ x ¼) / ½ = 1/8
12
P(M < 1.6) = 0.2, 
P(M < 1.8) = 0.75

P(Z < 
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 = 0.67449

μ = 1.71, σ = 0.132


(Note: to 5 s.f., μ = 1.7110, σ = 0.13192. Answer to (iii) not affected)
(i)
P(F > 1.55) x P(F > 1.55) = 0.358
(ii)
F1 + F2 ~ N(3.2, 0.08)


P(F1 + F2 > 3) = normalcdf (3, E99, 3.2, √0.08) = 0.760
(iii)
M – F ~ N(0.11, 0.057424)


P(M – F > 0.2) = normalcdf (0.2, E99, 0.11, √0.057424) = 0.354

P(F < 1.7) = 0.691

X ~ B(20, 0.691)

P(X ≥ 15) = 1 – P(X ≤ 14) = 1 – binomcdf(20, 0.69146, 14) = 0.384
y = 3
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