Section 1.2 - Mathematical Models: A Catalog of Essential Functions
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(input) (output)
- Linear functions ddaxJl JlgJI (1/8):
y=f(x)=mx+b
YA
x y=f(x)=3x—-2
1.0 1.0 y=3x—-2
1.1 1.3
1.2 1.6 : N
1.3 1.9 01 /1 X
1.4 2.2 )
1.5 2.5
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Section 1.2 — Mathematical Models: A Catalog of Essential Functions @

- Polynomials sgasJl 85458 ol asbisgas]l (2/8):
P(x) = apx" + ap_1x" 1+ -+ a,x? + a;x + a,

Domain: R = (—oo, o)

Example
P(x) = 2x% — x* +§x3 ++2
Degree =6
PRt
Example 71
P(x)=ax3+bx®*+cx+d, a+0
14
‘T)QSN&¢-3 ' eubic .
0 1 X
Example )
P(x) = ax? + bx +c, a+0 VA y=x
’Dgg ree =2 , clwu\fv(ﬁc_ 1+
0 .
C. 3
\ . .« 7
Q aﬂ’k —b + Vb2 — 4ac vyl
x

/F'D (M - 2a f\x\ \
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- Power functions (sgall Jlgs (3/8):

flx) =x*
N
r N
a=n a=1/n a=-1
3 {
x 2|5 —
k. A
Domain: R = (—o0, o) Domain: Domain: R/{0}
n even = CTD ‘ 00)
n odd = l?

0 x 0 X 1 )
0 l X
() flx)=x (b) flo) =3

Pt .

1cr oazm reciprocs)
wh

‘Fuw\ct.'éﬂ

- Rational functions deewdl JlgaJl (4/8):

P(x)

f(x)=m

Domain: R/{zeros of the denominator}

Example 1

2x*—x2%+1
x2—4

Find the domain of the function f(x) =

Solution

2L u=-0o D :’\R/E_Z,Z’S
(x-2)(ex2)=° L
x.=Z >x=-7
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- Algebraic functions (5/8):
smultiplication sl subtraction C)JoJI «addition &A.?Jb Jisi 9i Oy CuSyS e eSS dls
taking roots yoixJl Cuxs 5‘439JI9 dawsll

f(x)=+vx2+1 gx) =x:11\/?2+(x—2)3\/x+1

Example 2

Find the domain of the function.

4 _ 2
(a) f(x) = VaZ + 1 (b) g(x) = 2+ (x = 2DVx 1
Solution
A o/)?c)b
(a) x+\V 22 ) 2+~
c . D . (0‘09)
2 15 alvays +
3
o DF'. R
2SAS
93l pasbas donailly sl paslas
x x a(b+c)=ab+ ac
Y Wy
a+b a b
—=—-+4+- ¢c#0
© c c
Jxy =vx-\[y
a a a
’_x+y¢\/§+\/§ c+b ¢ b
. 2,8 ad + cb
X 1 X = — dL = =
Jez=lxl=1 b~d  bd
—x if x<0
a
p _a ¢ ad ad
%‘b'd‘b ¢ bc
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- Trigonometric functions dcliall JlgaJl (6/8):

sin(x)

cos(x)

tan(x)

R = (—OO, OO)

R = (—OO, OO)

(-2

| |
| |
| |
| |
| |
| I
A
2 2
| |
| |
| |
| |
— yla
. Yy _ opp Qy-u' 1
sm9=;—h— CSCB:Sine
L S9!
X adj—g
cosf =— = — secO =
r hyp 47 s@
o 1
tan0=X=Lp, cotf =
X adj tan 6

sin(x + 2m) = sin(x),
cos(x + 2m) = cos(x),

tan(x + m) = tan(x),

[_111]
[_1,1]
R = (—OO, OO)
N, T _Z/Il\ m z/\

37
|
X

2 2

D r Azt 27 o

vy = cos x

Vx

Vx
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O,

JURY
Identities:
sin?8 + cos?6 =1
tan’0 + 1 = sec? 6
1+ cot?8 = csc? 0
sin(a + B) = sina cos f + cos a sin 8
cos(a £ ) = cosacosf + sinasinf
sin(20) = 2sin 6 cos 6
cos(26) = cos? 6 —sin? 6
=2cos?’6 —1
=1—sin%6
T
x —
180
7] sin 0 cos 6 tan @
degrees radians
0 0 1 0
180
30° E l \/§ \/§ T
6 2 2 3
45° =2 iz iz 1 y
/2 2 90° = T A
2
1
60° 3 & 3 V3
2 Sine All
o Vs
%0° 5 1 0 ONE 180° =1 0
< > x
180° m 0 -1 0 360° = 2w
Tan Cosine
270° 2= -1 0 DNE
v
360° 27 0 1 0 270° =32

2
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- Exponential functions dww3l Jlgall (7/8):

fx)=y=a*
A
- ™~
a>1 0<axl1

y i y A

1
/ : 1 'I\

0] 1 A 0] 1 X
Domain: R Domain: R
Range: (0, ) Range: (0, )

- Logarithmic functions dwis;le ol JlgaJl (8/8):

In x
f(x) =log, x =1 0F 1
Df: (0, 00)
Rf:R = (—00,0)
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Example 3

Classify the following functions as one of the types of functions that we have discussed.

(a) f(x) = 5% (b) g(x) = x°

1+x

(c) h(x) = = (d)u(t) =1—t + 5¢t*

Solution

(a) E%f’hbﬁ+;ﬁk
L) paw Y
©) Algebraic

(d‘) Pa\)no»&\o\\ | AQSrgQ. =L
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Problems

- Classify each function as a power function, root function, polynomial (state
its degree), rational function, algebraic function, trigonometric function,
exponential function, or logarithmic function.

(a) f(x) =log, x

(b) g(x) = Vx

2x3
1-x2

(c) h(x) =
(d)u(t) =1 — 1.1t + 2. 54¢>

(e) v(t) = 5t

(f) w(@) = sin 0 cos? 6
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- Find the domain of the function.

1

1-tanx

(@) gx) =
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- Find expressions for the quadratic functions whose graphs are shown.

(a) VA
f
(4,2)
0 3 X
(b) YA
(_23 2)
\(0, 1)
0 X
g
(1, —2.5)
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