PREPNEST — ANSWER KEY (FREE PREVIEW)

Mathematical Methods Unit 3 & 4 —
Examination 1 (Practice 4) — Answers &
Explanations

Answers to the 5 questions in the free preview.

Examination 1 — technology-free

1. (4 marks in total)

a. dy/dx = 12(3x — 1)3 [1 mark]
Chain rule: 4(3x — 1)3 x 3.

b. f(e) = 3e [2 marks]

Product rule: f(x) = 2xloge(x) + x? X (1/x) = 2xloge(x) + x. At x = e: 2e X 1 + e = 3e. One mark for the derivative,
one for the value.

c. g(m) = =1 [1 mark]

g’(x) = cos(x)e”™(sin(x)). At x = m: cos(m)e® = —1.

2. (3 marks in total)

a. 2e2* — 3loge(x) + ¢ [2 marks]

One mark for each term. The constant of integration is expected.

b. f(x) = 2x™(3/2) + 4 [1 mark]

An antiderivative of 3x”™(1/2) is 2x"™(3/2). Then f(4) = 2 X 8 + ¢ = 20 gives c = 4.

3. (5 marks in total)

a.x=-landy =2 [1 mark]

The vertical asymptote is where x + 1 = 0; the horizontal asymptote is the constant term.

b. (0, —1) and (1/2, 0) [2 marks]

f(0) = 2 — 3 = —1. For the x-intercept, 3/(x + 1) = 2 gives x + 1 = 3/2, so x = 1/2. One mark for each intercept.
c. f3x) = 3/(2 — x) — 1, domain R\ {2} [2 marks]
Swapxandy:x=2—-3/(y+1),s03/(y+1)=2—-xandy = 3/(2 — x) — 1. The domain of f-! is the range of f, R\
{2}. One mark for the rule, one for the domain.

4. (4 marks in total)

a. [—1, 31 [1 mark]

cos(x) takes every value in [—1, 1] on this domain, so 1 — 2cos(x) runsfrom1l -2 =-1to 1l + 2 = 3.
b. x = 2n/3 or x = 4n/3 [2 marks]
1 — 2cos(x) = 2 gives cos(x) = —1/2,sox =n —1/3 = 2n/3 or x = 1 + /3 = 4n/3. One mark for each solution.

c. Xx =m/3 and x = 5n/3 [1 mark]
cos(x) = 1/2 gives x = m/3 or x = 2n — n/3 = 5m/3.

5. (5 marks in total)

a.Pr(X=3)=1/6,Pr(X=0) =1/3, Pr(X = -2) = 1/2 [1 mark]

A six gives 5 — 2 = 3; a four or five gives 2 — 2 = 0; otherwise the player loses the $2.

b. —1/2 [1 mark]

E(X)=3x1/6+0x1/3-2x1/2=1/2-1=-1/2.

c. 13/4 [2 marks]

E(X?) =9%x1/6+0+4%x1/2=3/2+2=7/2.Var(X) =7/2 —(=1/2)?=7/2 — 1/4 = 13/4. One mark for E(X?), one
for the variance.

d. 11/36 [1 mark]

Positive totals come from (3, 3), (3, 0), (0, 3), (3, —=2)and (-2, 3):1/36 + 2 x 1/18 + 2 x 1/12 = 1/36 + 4/36 + 6/36
= 11/36.
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