2.8 — Reciprocal Quadratic Rational Functions

Basic reciprocal quadratic rational function has the form; f(x)= iz
X

Unfortunately as this function gets more complicated it becomes more difficult to re-arrange to
one form. Hence, we will consider several forms to which we can apply transformations. In
another section we will consider sketching by using reciprocal ideas techniques.

a a a
Ex. a) fX)=———=+v Db f(X)=—+v ¢) f(X)= +V
) 0= 1T ) 100 = ) F0=—
a
f(x) = +V
(x=+/n)(x+~/n)
‘y A r N
5 5 y I 5 Y |
4 I 4 I
3 3 I
I
2 "+ > X -
S-4272= L 1345 54300 ] 12345 -5-4-3-|5-_11 19345
2 L
13 A I
4 14 I
-5 5 1
Example 1: Use transformations to sketch the following functions;
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a) f(x)= +1 b) f(x)= +3
(x-1)° x? +3
Translation: Horizontal: +1
Vertical: +1
Stretch: Horizontal: n/a Translation H: no
Vertical: by 2 V: +3
Reflection: Horizontal: n/a Stretch (hump): H: -
Vertical: n/a V: -2/3
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2.8 — Reciprocal Quadratic Rational Functions Practice Questions

1 1
a) 100 = 557+ b) (0= 557+ ¢) f(x)=
1 2
D 100 = (ot ) 100= (g7 f) f(x)=
g) f(x)= +1 h) f(x)= X21+1+1 i) f(x)=
G (x+0)?
] 1 -1
)i f(X)=X2+1—2 k) f(X)=X2+1+1 ) f(x)
m) f(x)=m n) f(x)=X21+5 0) f(x)
2
= ) f00-—*7-5 N f(x)

1. Graph the following accurately plotting key points (use most appropriate technique?)

2. Determine the reciprocal quadratic rational function that best models the following;

AY AY

A e

_5-4-3-2-_11j/l>345' 5432112345
2 I 2
__k.,?_.l.__ -3

-4 [ -4

5 5

3. Given the linear reciprocal graph below determine;
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a) increasing interval(s)
b) decreasing interval(s)

c) slope from i)-51t0 -4 ii)-5to 0
iii)-5to0 2 iv) -5to +5

d) slope at i)x=-5 i) x=-2
iii)x=0 iv) X =+2

3 b) f(x)=

+2.0) g(x) =

Answers 1. check on calculator 2.a) y= ﬁ -
X —_

3.a) x<0 b) x>0 c) i) 0.2 iii) 0.8 iii) 1/7 iv) 0 d) i) 0.2 ii) 1 iii) 0 iv) -1

x? +1 (x+1)2
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2.8 - Sketching Practice Sheet
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