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Answers to the 5 questions in the free preview.

Examination 1 — technology-free
1. (4 marks in total)
a. dy/dx = xe³ˣ(2 + 3x)  [2 marks]
Product rule with u = x² and v = e³ˣ: dy/dx = 2xe³ˣ + 3x²e³ˣ. One mark for applying the product rule, one for the 
simplified factorised form xe³ˣ(2 + 3x).
b. f(x) = (2x − 3)⁵/10 + 9/10  [2 marks]
Antidifferentiate: f(x) = (2x − 3)⁵/10 + c (one mark). Substituting f(2) = 1 gives 1/10 + c = 1, so c = 9/10 (one 
mark).

2. (3 marks in total)
a. a = 2  [1 mark]
The vertical asymptote of y = m/(x − a) + c is x = a, and the asymptote is given as x = 2.
b. m = −18 and c = −6  [2 marks]
The y-intercept gives −m/2 + c = 3 and the x-intercept gives m/(−3) + c = 0, so c = m/3. Substituting: −m/2 + 
m/3 = 3, so −m/6 = 3 and m = −18, giving c = −6. One mark for setting up both equations, one for solving.

3. (5 marks in total)
a. k = 0.4  [1 mark]
The probabilities must sum to 1: 0.1 + 0.3 + k + 0.2 = 1, so k = 0.4.
b. E(X) = 1.7  [2 marks]
E(X) = 0(0.1) + 1(0.3) + 2(0.4) + 3(0.2) = 0.3 + 0.8 + 0.6 = 1.7. One mark for the correct sum of products, one for 
the value.
c. 2/3  [2 marks]
Pr(X ≥ 2) = 0.4 + 0.2 = 0.6 and Pr(X ≥ 1) = 0.3 + 0.4 + 0.2 = 0.9. Since {X ≥ 2} is contained in {X ≥ 1}, the 
conditional probability is 0.6/0.9 = 2/3. One mark for each probability, or one for the correct quotient set up.

4. (4 marks in total)
a. 2π/3  [1 mark]
The period of y = a·sin(nx) is 2π/n, and here n = 3.
b. x = π/9, 2π/9, 7π/9, 8π/9  [3 marks]
sin(3x) = √3/2. For x ∈ [0, π] the argument 3x ranges over [0, 3π], where sin θ = √3/2 has solutions θ = π/3, 2π/3, 
7π/3 and 8π/3. Dividing each by 3 gives the four values. One mark for sin(3x) = √3/2, one for the correct domain 
for 3x, one for all four solutions.

5. (5 marks in total)
a. x = 0 and x = 2  [2 marks]
Factorise: 3x(x − 2) = 0. One mark for the factorisation, one for both intercepts.
b. 4 square units  [3 marks]
The graph lies below the axis between the intercepts, so the area is the absolute value of the integral. ∫₀²(3x² − 
6x)dx = [x³ − 3x²]₀² = (8 − 12) − 0 = −4, giving an area of 4. One mark for the correct integral and terminals, one 
for evaluating it, one for taking the absolute value.
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That’s the end of the preview answers
These are the answers to the 5 preview questions. The full answer key covers all 9 questions 
in Mathematical Methods Unit 3 & 4 — Examination 1 (Practice 1), with the working behind 
every mark.

STILL TO COME QUESTIONS MARKS

Examination 1 — technology-free 4 19

The full paper comes with
•  Every question, printed exactly like the ones in this preview
•  The complete answer key, with the working behind every mark
•  A topic report after marking, showing what to practice next

Get the full paper at
prepnest.com.au/practice/exams/maths_methods-year_12-1-exam1
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