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Question 1

Find the roots of the following functions (the values of x for which f(x) = 0):

(a) f(x) = (ax + 6)(x + 4) + (a + 3)x2 + 2a − 21 [5pt]

(b) f(x) = (3a + x)2 − (2x − a)2 [5pt]

Question 2

For each of the following functions, find f ′(x) and f ′′(x).

(a) f(x) = x2a
(
3x2 − 2x + 1

)
[5pt]

(b) f(x) = ln
(
(ax + b)n

)
[5pt]

(c) f(x) = ex

xn [5pt]
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Question 3

The image below shows the graph of a linear function.

(a) Find the equation that expresses this function in slope-intercept form, and
state the x-intercept, y-intercept, and slope of the function. [8pt]

(b) Consider another linear function, y = 4x + c. Find the point at which the
two functions meet, in terms of c. [4pt]

Question 4

Find the critical points of the following functions. State whether each point is
(locally) a maximum, minimum, or point of inflection.

(a) f(x) = 4
√
x− x [7pt]

(b) f(x) = x3 − 12x [7pt]
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Question 5

Find the following limits.

(a) lim
x→2

x2+3x−10
x−2 [5pt]

(b) lim
x→ 1

a

a2eax−1
(
x2 − 1

)
[5pt]

Question 6

An angler catches fish to sell at a local market. The more fish she brings, the
lower she has to set her price in order to sell all of her fish. If she brings one
fish, she can sell it for £22, but for each additional fish she brings to mar-
ket, the price she can sell for goes down by £2. So if she brings two fish, she
sells them for £20 each, if she brings three she sells them for £18 each, and so on.

(a) Assume it costs her nothing to catch fish. How many fish should she catch
and bring to the market to maximise the money she makes? How much money
will she make if she does this? [10pt]

(b) Now assume instead that for each fish she catches, she must spend £4
on bait. Given this, how many fish should she catch, and how much money can
she make? [4pt]

Question 7

Evaluate the following integrals.

(a)

∫ 2

1

8x3 − 6x dx [5pt]

(b)

∫
2k(x + 3)k−1 dx [5pt]
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Question 8

Solve the following system of equations for x, y, and z, treating a as a con-
stant. That means that, for example, your solution for x can contain a but not
y or z. [15pt]

x + 2y = z + 4

a(y − z) = 4x + 2a

a

x
=

4

3y − 5z

5

[End of examination]
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