Revision Sheet 12: Functions and Graphs (3™ Year - Unit 3)
Q1. Functions and Graphs - The Basics
a) Explain the terms domain, range and codomain.
b) A function is defined as f(x) = 2 + 7x. Find:

() £ (i) f(=2) (iii) the value of a if f(a) =9 (iv) the value of p if f(p) = —12
c) A function is defined as g(x) = 5 — 3x. Find:

(g (ii)) g(—=1) (iii) the value of b if g(b) = 13 (iv) the value of q if g(q) = —4
d)  Graph each of the following functions:

() f(x) =2x+5 (ii) g(x) = 5x — 4 (i) hix >3 —x
e) (i) Complete the table below for the function f(x) = x* — 3x.
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(ii) Graph the function in the domain —3 < x < 3.

f) Use the function g(x) = 3x% — 12x + 9 to answer the following questions:

(i) Find g(4) (ii) Find g(=5) (iii) Graph the function g(x) in the domain -1 < x <
(iv) Use you graph to write down the minimum value for g(x).
g) Use the function h(x) = 16 — 4x — 2x? to answer the following questions:
(i) Find h(2) (ii) Find h(-3) (iii) Find the values of x for which h(x) =0
(iv) 6raph the function h(x) in the domain —2 < x <3, x€eR.
(v) Use you graph to write down an estimate for the maximum value for h(x).
h) Using the function f(x) = 2x* — 8x + 3, answer the questions below:
(i) Graph f(x) in the domain —1 < x <5
(i) Use your graph to find f(1.5) and f(4.5).
(iii) Using your graph, estimate the values of x for which f(x) = 6.

i) Graph the function h(x) = 3(2*) in the domain —2 < x < 2.

J) Graph the function f(x) = 2(3%) in the domain —2 < x < 2.

Q2. Functions and Graphs - Longer or a bit trickier!

a) f(x) = 3x? and g(x) = 2x — 3 are two functions.

Find (i) £(2) (i) g(-» (i) g(3)
(iv) If f(2) = kg(—1), find the value of k.

b)  One particular taxi company's charge is given by the function c¢(x) =3x+5 and a
second company's charge is given by the function d(x) = 5x + 2, where x is the number
of kilometres driven and c is the charge in euro.

(i) What is the charge to travel 7 km with the first taxi company?

(ii) What is the charge for the same distance with the second taxi company?

(iii) Find the distance travelled by the first company if their charge is €30.50.

(iv) Using algebra, or by graphing both functions, find the distance travelled when
both taxis will charge the same amount.

c) A real estate agent’s pay is calculated using the function g(x) = 70x + 500, where x is
the number of houses sold and g(x) is her pay in euro.

(i) Draw a graph of the function to show the income made on selling up to 8 houses.




d)

f)

9)

h)

(ii) What is her weekly pay if 5 houses were sold?

(iii) What is her fixed fee, regardless of how many houses she sells?

The function g is defined by g: x - 5 — 3x.

() Find g(2) and g(-3).

(ii) If kg(3) = g(0), find the value of k.

(i) Graph the functions f(x) = x* — 5x + 4 and h(x) = —2x + 4 in the domain
—1 < x <5, xR on the same axes and scales.

(ii) Using your graph, write down the values of x for which f(x) = h(x).

(iii) Using your graph, write down the values of x for which f(x) > h(x).

(i) Graph the functions g(x) = x? + 3x — 4 and f(x) = 2x + 1 in the domain
—5<x <2, x¢R on the same axes and scales.

(ii) Using your graph, write down the values of x for which g(x) = f(x).

(iii) Using your graph, write down the values of x for which g(x) < f(x).

After t seconds, a ball fossed in the air from the ground reaches a height of h
centimetres. The height h is given by the function h(t) = 140t — 12¢t2.

(i) What is the height of the ball after 3 seconds?

Graph the function h(x) in the domain 0 < x < 8 and then answer the following
questions:

(ii) What is the maximum height the ball reaches?

(iii) Use your graph to estimate the height of the ball after 2.5 seconds.

(iv) Use your graph to estimate how long the ball is above 375 centimetres.

(v) How long will it take before the ball hits the ground?

Two phone companies Cellulon and Mobil offer the following price plans for mobile
phone internet access, where x is the number of MB of data used per month:

Company | Total cost in cents

Cellulon f(x) =4x
Mobil g(x) = 1000 + 2x

(i) Draw the graphs of f(x) and g(x) on the same axes and scales, to show the total
cost per month for each company , for 0 < x < 700. Make sure and label both graphs.
(ii) Which company charges a fixed monthly fee? Explain your answer.

(iii) Write down the value of x for which f(x) = g(x). What does this value
represent in the context of this question?

(iv) Referring to the data used, which price plan is the best value? Explain your
answer.




Q3. Extra Challenge and Problem Solving

a) The diagram on the right shows part of the function ‘y
. 2 fx)
fix > x“+bx+c.
(i) Use the information provided in the diagram to find
the values of b and c. \
(ii) If (2,y) is a point on the graph, find the value of y. \o X

b) The function g(x) = x* + bx + c is graphed on the
right. The graph crosses the x-axis at the origin and
the point (4,0). p is the minimum point of the curve.
(i) Find the values of b and c.

(ii) Find the coordinates of p.

¢) The three curves A, B and C are shown in the co-ordinate diagram below. Which of the
curves is NOT a function? Give a reason for your answer.
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Revision Sheet 12 Solutions:

Ql
a) Domain = inputs, Range = outputs, Codomain = what could come out
b) i) 58 i) —12 ia=1 iv)p=-2
c)i)—7 )8 iiiyp=-2 iv)q=3
e)i) x |-3|-2[-1]0[1[2]3
fx)|18 10 4 |0 |-2|-2|0
f)i)o i) 144 iv) =3
g)i)o i) 10 iil)x=—-4o0rx = 2 v) 18

h)ii)x=—440rx =285 iii)x=430rx=-03

Q2.

a) i) 12 i) —5 i) —= iv) — =

b) i) €26 ii) €37 iii) 8.5 kms iv) 1.5 kms
c) i) €850 iii) €500

d)i) g(2) = ~1,9(-3) = 14 i)~
e)ii)x=0o0rx=3 iii)x<0orx>3
fi)x=-280rx=18 i) —2.8<x <18
g)i)312m i) 408 m iii)255cm  iv)3.1s v)12s

h) i) Mobil iii) x = 500MB

Q3.
a)i)b=-2,c=-2 i)y =—2
b)i)b=—4,c=0 iy P =(2,—4)

c) Curve C
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