[Maximum mark: 5]

1.
Sketch the graphof y = (z — 2)% — 4|z — 2| — 1, for -3 <z < T.
2.

Hence, or otherwise, solve the equation (z — 2)? — 4|z — 2| — 1 = 0.
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[Maximum mark: 6]
ot
Consider the function f(z) —

—F—.zcR.
2
1. Show that f is an odd function.

. . . zt+2
Now, consider the function g given by g(z) =

rcRz#0.
2
1. By considering the graph of y = f(x) — g(&), solve f(x) > g(x) for @
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[Maximum mark: 8]
A population of endangered snow leopards, P, can be modelled by the equation
P = Py,
where Fj is the initial population, and ¢ is measured in years.
1.
I !
After one year, it is estimated that = 0.93.
1]
1.
Find the value of k.
2.
Interpret the meaning of the value of k. [3]
2.
. B
Find the least number of whole years for which — < 0.50.
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[Maximum mark: 5]
1
Consider the graphs of y = — 3 |z|and y = 2|z| — a, wherea € ZT.
1.
Sketch the graphs on the same set of axes. [2]1
2.
Given that the graphs enclose a region of area 40 square units,
find the value of a. 131
A v
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[Maximum mark: 8]
Consider the function f(z) = «® arcsin(z), for =1 < z < 1.

1.
Sketch the graph of y — f(z).

13
2.
Write down the range of f. 21
3. .
Solve the inequality ‘.'zz arcsin(;::)‘ > 0.5. [3]
A
-
[Maximum m(a]rk 7]2 20
9— 12z
Let f(z) = ———, forz # —, wherec # 0.
cz — 20 ¢
1.
The line z = 5 is a vertical asymptote to the graph of y — _f(.c)
1.
Find the value of c.
2.
Write down the equation of the horizontal asymptote to the graph of y = f(xz). (4]
2.
The line y = h, where h € R, intersects the graph of y = |f{.z)| at exactly one point. Find the possible values of h. 131
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[Maximum mark: 17]

4,
The function f is defined by f(z) = 1 + %, forz # —3.
x+ i

;ketch the graph of y = f(.z)l indicating clearly any asymptotes and

points of intersection with the x and y axes. (4]

lzr.ind an expression for 1. (4]

:l:i}nd all values of - for which f(z) = f~*(z). 131

':Sholve the inequality | f(z)| < 2. ]

ES’.oIve the inequality f(|z|) < 2. 2]
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[Maximum mark: 8]

1.
Sketch the curve y = — 3 and line y = —z — 4 on the same axes,
clearly indicating any = and y intercepts and any asymptotes. 131
2.
5

Find the exact solutions to the equation & + 4 = .
|z — 2| (5]




[Maximum mark: 8]

1.

Solve the inequality @2 > 2z + 3.

2.

Use mathematical induction to prove that 2" > n® — 2foralln € Z7, n > 3.
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[Maximum mark: 22] )
Let f(z) = 2! — 0.42* — 2.852% + 0.9 + 1.35, forz € R.

1.

Find the solutions for f(z) > 0.

2.

For the graph of y = f(x),
1.
find the coordinates of local minimum and maximum points.
2.

find the z-coordinates of the points of inflexion.
The domain of f is now restricted to [a, b where a,b € R™.

1.
1

Write down the smallest value of @ > 0 and the largest value of b > 0 for which f has an inverse. Give your answers correct to three significant figures.

2

For these values of a and b, sketch the graphs of y — f(x) andy — f’l[:r) on the same set of axes, showing clearly the coordinates of the end points of each

curve.

3.
Solve f~1(z) = 0.5.

2 11 1
Letg(:c)—gbin(2w—l)+§1§—g§w§§—g.
1.
1.
Find an expression for g1 and state its domain.
2

S.olve (Ftog)(z) < 0.5.

[3]

(8]
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[Maximum mark: 22]
Consider the function defined by f(z) = (2z — 6)In(z + 3) + zforz c R, & > p.

1.

Find the value of p.

2.

Find an expression for f'(z).

The graph of y = f(x) has no points of inflexion.

1. Determine if the graph of y = f(.c) is concave down or concave up over its domain.

1
The function g is defined by g(z) = 31n ( '3) +zforz e R x> -3

1.

Find an expression for g'(z).

2.

Find the horizontal and vertical asymptotes of g'(z).
3

Find the exact value of the minimum of y = g(x).

4.
Solve f(z) < g(z) forz € R, x > —3.
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