IBSL Functions Past Paper Questions
Letf(x) = \[x+4,x=—4andg () =x%,x € R
(a) Find(gef)(3).
(b)  Find /'(x).
(c)  Write down the domain of /.

(Total 6 marks)
Two functions f, g are defined as follows:

fix—=3x+5
g:x—=>2(1-x)

Find
@ /@)
(b) (g ° f)(4).

Working:

Answers:

(Total 4 marks)



4.

1
Consider the functions f(x) = 2x and g (x) =
X

(a) Calculate (f° g) (4).
(b) Find g '(x).

(¢)  Write down the domain of g_l.

,x # 3.
3

Working :

Answers.

(Total 6 marks)

The equation x* — 2kx + 1 = 0 has two distinct real roots. Find the set of all possible values of k.
q

Working:

Answer:

(Total 6 marks)



6.

Consider two different quadratic functions of the form f'(x) = 4x* — gx + 25. The graph of each
q grap

function has its vertex on the x-axis.

(a)  Find both values of g.

(b)  For the greater value of g, solve f(x) = 0.

(c)  Find the coordinates of the point of intersection of the two graphs.

(Total 6 marks)

The equation Jx® +3x+ 1 =0 has exactly one solution. Find the value of .

Working:

Answer:

(Total 6 marks)



7. Part of the graph of the function y =d (x —m)2 + p is given in the diagram below.
The x-intercepts are (1, 0) and (5, 0). The vertex is V(m, 2).

2
S

nHn m
i p
(b) Findd

(Total 6 marks)



8.

The diagram shows part of the graph of y = a (x — h)2 + k. The graph has its vertex at P, and

passes through the point A with coordinates (1, 0).

A
1\
(a)  Write down the value of
(CV K
(i) k.
(b)  Calculate the value of a.
Working:
Answers:
(8) (1) e
(1) oo
(D) e

The function fis given by f'(x) = x? —6x + 13, forx = 3.
(a)  Write /(x) in the form (x — a)* + b.

(b)  Find the inverse function /.

(c)  State the domain of f -

(Total 6 marks)

Working:

Answers:

(Total 6 marks)
5



10. The diagram represents the graph of the function

fix B (x—p)x—q).
Ya

=V

N

C

(a)  Write down the values of p and g¢.
(b)  The function has a minimum value at the point C. Find the x-coordinate of C.

Working:

Answers:

(Total 4 marks)

11.  The following diagram shows part of the graph of £, where f'(x) = xXX—x-2.

(a)  Find both x-intercepts.
Q)

(b) Find the x-coordinate of the vertex. /

2
(Total 6 marks)

6



12.

The following diagram shows the graph of y = f'(x). It has minimum and maximum points at

(0, 0) and (1,% ).

Va

3.5

2.5

(a)  On the same diagram, draw the graph of y=f(x—1) +% .

(b)  What are the coordinates of the minimum and maximum points of

3
y=f D+

=V

Working:

Answer:

(Total 4 marks)
7



13.

The sketch shows part of the graph of y = f'(x) which passes through the points A(-1, 3), B(0,

2), C(l, 0), D(2, 1) and E(3, 5).

-1

-2
A second function is defined by g (x) = 2 (x — 1).

(a) Calculate g (0), g (1), g(2) and g (3).

(b)  On the same axes, sketch the graph of the function g (x).

Working:

Answers:

(Total 6 marks)



14.  The following diagram shows part of the graph of f'(x).

0

Consider the five graphs in the diagrams labelled A, B, C, D, E below.
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(a)
(b)
(c)

Which diagram is the graph of f(x + 2) ?
Which diagram is the graph of — f(x) ?

Which diagram is the graph of f(—x)

(Total 6 marks)



15%. Letf(x)=3x—¢"2—4,for—1 <x=5.
(a)  Find the x-intercepts of the graph of 1.

©))

(b)  On the grid below, sketch the graph of 1.

yl\

“X|

©))

(Total 6 marks)

10



16. The quadratic function fis defined by f(x) = 3x* — 12x + 11.
(a)  Write fin the form f'(x) = 3(x — h)2 —k.
(b)  The graph of f is translated 3 units in the positive x-direction and 5 units in the positive
y-direction. Find the function g for the translated graph, giving your answer in the form

g =30x-p +q.

(Total 6 marks)

17. (a) Expressy= 2x* — 12x + 23 in the formy =2(x — c)2 +d.
The graph of y = x? is transformed into the graph of y = 2x2— 12x+23 by the transformations

a vertical stretch with scale factor & followed by
a horizontal translation of p units followed by
a vertical translation of ¢ units.

(b)  Write down the value of
1 Kk
(i) p;
(i) gq.

(Total 6 marks)

11



18.  Part of the graph of a function f'is shown in the diagram below.

I

(O8]

N

—_—

(a)  On the same diagram sketch the graph of y = — f'(x).

()
(b) Letg(x)=f(x+3).
(i) Find g (-3).
(ii))  Describe fully the transformation that maps the graph of fto the graph of g.
.............................................................................................................................................. @
(Total 6 marks)

12



