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2.5 Reciprocal & Rational Functions

Question Paper

Course DPIBMaths
Section 2.Functions
Topic 2.5 Reciprocal & Rational Functions
Difficulty Hard
Time allowed: 100
Score: /77
Percentage: /100
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Questionla

Let f(x) = b

X—a

+ 2, forx # a.

Theline x = — 3 is a vertical asymptote of the graph of f.

(a)

Write down the value of a.

[1mark]

Question1b
The graph of f passes through the point A(4, —2).
(b)
Findthevalue of b.

[3 marks]
Questionlc
()
Find lim A(x).

X =00
[2 marks]
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Question 2a
ax+b
cx+1

Consider f(x) = ‘Wherea, b, c€Z.

9
y=4and x= — 1 arethe equations of the asymptotes of the graph of f. Point P(S,;) lies onthe graph.

(a)
Findthevalues of a, b and c.

[6 marks]
Question 2b
(b)
Sketchthe graphof y = f(x)

[4 marks]
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Question 3a

Let f(x) = &

X—a

+b,forx = a.

Theline x =2 is a vertical asymptote of the graph of f.

(a)

Write down the value of a.

Question 3b
The graph of f passes through the point A(1,5).

(b)
Findthevalue of b.

Question 3¢

(c)
Find lim f(x).

X >0
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[3marks]
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Question 4a
3x—=7

ider the function £ defi R S
Consider the function £ defined by f(x) 2 —6x+5

forx#1.5.

(a)

Findthe coordinates where the graph of fintersects the coordinate axes.

[2 marks]
Question 4b
(b)
(i)
Express KX) as partial fractions.
(ii)
Hence, write down the equation of the horizontal asymptote.
[3marks]
Question 4c
()
Sketch the graph of y = f(x)
[4 marks]
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Question 5a

The graph of a function f'is shown below. The equations of the asymptotes are x =0.25 and y =0.5. The graph crosses the
coordinate axes at the points A(0, m) and B(5,0).

p:u%
Af
|
|
|
___________________ EL_______________X_z__O;S
of B X
|
|
i
(a)
ax+b
Find an equation for f(x) in the form ,wherea, b, ¢, d€Z.
cx+d
[6 marks]
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Question 5b
(b)
Write down the value of m.

[1mark]

Question 6éa
2x2—-x-15

Considerthe function f(x) = >

,XER, x=2.

(a)

Find the coordinates where the graph of f crosses the
(i)

X-axis,

(if)

y-axis.

[3marks]

Question 6b

(b)
Find the equation of the oblique asymptote of the graph of £, giving the answerintheform y = ax + bwhere a,b € Z..

[4 marks]
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Question éc

(c)
Sketch the graph of y = (x). Clearlyindicate the asymptotes and give coordinates of the points where the graphintersects

the axes.

[4 marks]
Question7
ax+b
Considerthe function f defined by f{x) = —————, where a, b, ¢, d €Z.Thelines x= — — and x =3 are vertical
2x2+cx+d 2
asymptotes of the graph of f as shown below. The graph crosses through the points A(0,4) and B(2,0).
x =3
l
|
B L
h 1 X
|
|
Findthevalues of a, b, cand d.
[6 marks]
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Question 8a

The graph of a function £ is shown below. The equations of the asymptotes are x =3 and y =3x — 2. The graph crosses the

y-axis at (0, —2.5).

The function can be written as f(X) =ax+b+ ,wherea, b, ¢c,d €7.

cx+d

(a)
Findthevalues of a, b, cand d.
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Question 8b
(b)
Findthe exact coordinates of the points where y = 1‘(X) crosses the x-axis.

[3marks]

Question 8c

(c)

Given that f(x) = k has noreal solutions where k € R, find the set of possible values of k. Give the bounds correct to 2
decimalplaces.

[2 marks]
Question 9a
2x2-18
Considerthe function f(x) =——— forx# £5.
x2-25
(a)
(i)
Show th t2X2_18 o4 16 16
N s T T 5(x—5)  5(x+5)
(ii)
Hence, write down thevalue of lim f(x).
[4 marks]
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Question 9b

(b)

(i)

Sketch the graph of y = f(x)
(if)

Write down therange of £.
[4 marks]
Question10a
2x2-172
Considerthe function f(x) = ){2——9 forx= 3.
(a)
Provethat fis an even function.
[2 marks]
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Question10b

(b)

(i)

Sketch the graph of y = f(X)
(ii)

Write down therange of £.

[5 marks]
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