Student name:

3 — Functions

Answers

Score:

1. The graph of y = f(x) where fix) = @’ + bx + 3 crosses the x-axis at (-3, 0) and (1, 0).

The y coordinate of the vertex is 4.

(a) On the axes, sketch the graph of y = f(x), for 4 = x = 4.

y
A
5_
(-1, 4)
3
| (-3, 0) (1.0 -
o 0
—5-
[2]
(b) Find the values of @ and b.
a=.... ot SRR [1]
b= T [1]
(¢) Write down the range of f(x) when the domain is R.
e J)S4 [1]
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The sketch shows the graph of y = f(x).
Using the same axes, sketch the graph of y = 2fix).
[2]
3.
flx) =3+ 2x
Find
(a) f(f(—4)),
........... 2
(b) (). a
.............. I
4.
f(x) = 12
(x)=x+3 and gx)= - x#0
Find
(a) g(f (1)),
........... B [2
(b) g"'(x). 12
............................... [1]
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[3]
[2]
l

flx)for-4=x=3.

The diagram shows the graph of y
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6. (a)

The diagram shows the graph of y = f(x).

2(x).

On the same diagram, sketch the graph of y

[1]

(b)
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The diagram shows the graph of y = f(x).

On the same diagram, sketch the graph of y = f(x + 1).

[1]

f(x)=

3x—2

(a) Find f(4).

1]

O

L
T

(b) Solve f(x)=

L [2

. [3]

(¢) Find £ (x).
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8. These are sketches of the graphs of six functions.

A 1 '“
-
0 X

C :

) A
G

E Y
\ o
0 X

In the table below are four functions.

Write the correct letter in the table to match each function with its graph.

/A
YN

A

Function

Graph

f(x) =2x-3

a4

f(x) =(x—2)"

f(x) = 4x—x°

f(x) =5—-2x

> O |m|m
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A
o
NOTTO
SCALE
0 P ot
The diagram shows a sketch of the graph of y = ax? + bx.
O is the point (0, 0), P is the point (4, 0) and Q is the point (8, 96).
Find the value of a and the value of b.
A= .. 3
b= =12 [3]
10.
flx)=2x—1 g(x)=3x"+1
Find
(a) 2(2),
...... L o
(b) g(f(x)),
....... 32x-17+1
(¢) the inverse function £ (x).
x41

% U*\“ﬁ ‘ ‘D
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www.mathssupport.org




11. (a) Sketch the graph of y = X +2.
Give the co-ordinates of the point where the graph crosses the y-axis.

¥

(0. 2)

(b) Sketch the graph of y = 2cosx for —180° < x < 180°.
Give the co-ordinates of the point where the graph crosses the y-axis.

v

_— . . . . X

-180 -90 90 180

Eyuf¥ae\
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12. The diagram shows part of the graph of y = f(x), where f(x) = ax” + bx — 6.

J.‘
[
8
1 |
1 6 |
\ ]
i 4 |
1 I
A 2 1
\ /
1 I

Y
-

#
\ i
\ 4
Y 7
il
6K,
AN A
i iy
R g e
Find the values of a and b.
ANSWEr @ =" 2 oreeeeererrenm
et A [3]
13. fix)=3x-1 gx)=12—-x
Find
(a) f(g(8)),
11
......................................... [2]
(b) flg(x)), in its simplest form,
..... 303 2
(c) g '(x).
...... L X
\ Ua:, J\‘, i
iR 8
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14, Which of the following functions are shown by the graphs below?
In each case k> 1.

Write the correct letter under each graph.

k
\ y:_
x
B v=|x+k
C y=k
D v=|x—k
E y=k"
¥ X
y=—
k

0 Lt
........... D
y
A
U Lail
............ S
9
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15. Here are the sketches of four graphs.

Answer

v ?w@ i
L L\

A y v
A [
5 =X 5 -
C y D y
A [
5 - X 5 -
Each of the graphs represents one of these equations.
y=x>+3x y=3-2x y=3-x* y=2x+3
y=x? y= —3x y=x*-3 v =3x
From the equations above, write down which one represents each graph.
y=2X+3

(-imph A y = SEEEEN SN EEE ENE EEEEEE NN NN RN EEEEEEEEEEEEED
GraphB y= _ V=Z3X oo

y=x2-3

(-imph (:‘ y = AN NN AN NN NN NN NN NN NN NN NN NN EEEEEEED

GraphD y= _ V=3-X oo [4]

10
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16. A
4_
NOT TO
SCALE
5 :,’ = x
The diagram shows the graph of y = ax’ + bx + c.
The graph passes through (0, 0) and has a maximum point (2, 4).
Find the values of @, b and c.
A= .
b=
=0 [3]
17.
flx)=2x +3 g(x)=5-3x
(a) Find g(x) when f{x)=11.
..... T2
(b) Find and simplify an expression for f{g(x)) .
..... 136X ...
(¢) Find g '(x).
5-x
3
................................ [2]
18.
The graphof y=(x—h ¥ +k has avertex at (2,-3).
Find the value of /1 and the value of £.
N o2
K= oo S 2]
11 H‘) \”oﬂ‘% 3

5“)\#’?? .
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19.

NOTTO
SCALE

-
-4 (0] X
The diagram shows the graph of y =|px + ¢|.
Find the value of p and the value of g.
p=...09
0= oo B, [2]

20. Each diagram shows the graph of y = f(x).

On each diagram, sketch the function indicated.

y y
r Y ¥ 3
\g / » X / \ > X
y=1fx)-2 y=—1)
[2]
2x+1

21. g(x}:x_lax?f:l

Solve the equation g~ (x) = 2.

X=..... 5 .......................... [1]

22.f(x) =10

Find £~ (x).

i loa x
fix)=......0 X e, [1]
e
v &J 12
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23. Sketch the graph of y=|x+2].

y
F 9
44
I I I » X
—4 -2 0 2 4
_2 -
—4
[3]
" fx)=x -2
Find the value of x when f(x) = 25.
X = S 2]
25. A
(4,12)
NOT TO
2.0 5 G.0) SCALE
The equation of this curve is y = ax> +bx+c.
Find the values of a, b and c. 2
A e
b=
c=.o12 [3]
26. f(x) =1-3x
Find the value of f(—1). 4
.................................................... [1]
13 Qe
o \ qu:s ]
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27.

In the diagram, the graph passes through the point (4, 2).
Write down the equation of the graph. _ §
.................... yx [2]
y
28. A
\ NOT TO
4 SCALE
0 2 > x
The diagram shows the graph of y =|ax+5b|, where @ > 0.
Find the value of @ and the value of b.
A= o]
b= 2]
29, f(x) =|2x+3]|
Find the values of x when f(x) = 15.
LX=6 X=Z9 [2]
30.f(x) =2x—3
Find the range of f(x) for the doman {0, 1, 2}.
ESon o SR SO (1]
31. f(x) =|2x—7| for all real x.
(a) Find £(2).
...... 3 [1]
(b) Write down the range of f(x).
f(x) >0 ]

2N

B a ]

14
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32.The diagram shows nine sketch graphs.

A y B ¥y
\A A
\ -\ X
T~
D y E v
A lj
4
0 [0
G ¥ H y
\A A
\ X X

Write the letter of the graph which shows each of these functions.

15
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I .1.’
A
X
\J
f(x) =2x-3 Graph ...... H .......
f(x) =x> -3 Graph ...... B ........
f(x) =3—-x° Graph ...... C ........
f(x) = (x—3)> Graph ...... G . [4]
o




33. b A

P(2,-3)

The diagram shows a sketch of the graph  y = x>+ bx+c.

The minimum point is at P(2, —3).

Find the value of b and the value of c.

34. A

The equation of the curve is y = ax® + bx—12.

Find the value of @ and the value of b.

35. On the diagram, sketch the graph of y = %

NOT TO
SCALE
>
. SO C= e, [3]
NOT TO
SCALE
—b_i‘
A= oo
D= o e 3]

(SRR
vl

16

[2]
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m, *cqé25

36. f(x) =

(a) Find f(2).
(b) Solve f(x)=>5.

37. f(x)=11x+2 g(x) = sinx®

(a) Find ™' (x).

(b) Find g(f(8)).
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