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Chapter two
Functions

2-1- Exponential and L ogarithm functions:
Exponential functions: If a isa positive number and x isany number ,
we define the exponential function as:
y=a‘ with domain: -wo<x<ow
Range: y>0

The properties of the exponential functions are::

1. If a>0e a*>0.

2. a“.a=a".

3. a/a=a"’.

4. (a')y=av.

5 (a.b)=a".b*.

6. a¥=%a* =(¥a)*.

7. a*=1/a" and a*=1/a* .
8. a=a < x=v.

9. a’=1,

o0

=w ,a”=0 , where a>1.
a°=0,a"=w , where a<l1.
The graph of the exponential function y=a" is:
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Logarithm function : If a is any positive number other than 1, then
thelogarithm of x tothebasea denoted by :
y = l0gaX where x>0
At a=e=2.7182828... , we get thenatural logarithm and denoted by :
y=Inx
Let x,y> 0then the propertiesof logarithm functionsare:
1. y=a < x=logyy and y=€" < x=iIny.
2. logx=Inx.
3. logx=Inx/Ina .
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In(xy)=Inx+Iny .
In(x/y)=Inx-=Iny .
Inx"=n.Inx .

Ine=logaa=1and In1=log,1=0 .
ax:ex.lna .

" =x .
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Thegraph of thefunction y=Inx is:
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Application of exponential and logarithm functions :
Wetake Newton'slaw of cooling :
T-Ts=(To-Ts)€"
where T isthetemperature of the object at timet.
Ts isthe surrounding temperature.
Ty istheinitial temperature of the object .
k isaconstant.

EX-1- The temperature of an ingot of metal is 80 °C and the room
temperatureis 20 °C . After twenty minutes, it was 70 °C .

a) What isthetemperature will the metal be after 30 minutes?
b) What isthe temperature will the metal be after two hours?
c) When will the metal be 30 °C?

Sol. :

T =T, = (T, —T¢)e* = 50 = 60e® = k = 11°=IN6

20

= —0.0091
a) T -20=60e*0%" =60*0.761=45.6 °C=T =65.6 °C
b) T-Tg=60e™"%" =60*0.335=20.1°C=T =40.1°C

c) 10=60e" = —0.0091t=—-In6=t=3.3hrs.



2-2- Trigonometric functions : When an angle of measure @ is placed in
standard position at the center of a circle of radiusr , the trigonometric
functionsof @ aredefined by the equations:

y 1 1 y 1 Siné

Snf===——, Cos@:iz— . tanf=2= -
r cscél r secd X Cot@ Cosf
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Thefollowing are some properties of these functions:

1) Sin4+Cos’d=1

2) 1+tan®f=sec’@ and 1+Cot’d=csc’o
3) Sn(@Fp)=Sn6.Cosp+Cosf.Sing

4) Cos(@F p)=Cosh Cosp £ Sing.Sing

5) tan(0F B)= tand Ftan g

l1+tan@.tan g
6) Sin26=2Sinf Cosd and Cos26 = Cos’f — Sin’0
7) Cos?0= 1+ Cos260 and Sin2e = 1—C220$20

8) Sin(@i%)zTrCosH and cOs(ﬂ%):isme
9) Sin(-8)=-Sin@ and Cos(—0)=Cosf and tan(—-60)=-tané
10) Sine.Sin,B=%[Cos(0—,3)—Cos(9+,3)]

Cos@ Cosp = % [Cos(@— B)+ Cos(6+ B)]

Sin@ Cosp =%[Sin(0—ﬂ)+ Sin(6+ B)]



1) Sin@+Sing= ZSineJ;’B cos? =2

2
Sine—Sinﬂ=2CoseJ;ﬂ.S|n 2’3
12) Cos¢9+Cos,3=2Cose_;ﬂ Cos Zﬂ
Cose—Cosﬂ=—28in0+’B. Zﬁ

0 |0|\Im/6\M/4\0/3\11/2| 11

Sino|0| 12 |12 [V32] 110

Cos0| 1|32 |12 |12 0 |-1

tand |0 N2 1 |43 © |0

Graphsof thetrigonometric functionsare:
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y=tanx D, :VXx# T
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2n+1

y=3Secx D, :VXx#
R,:Vy>21lor y<-1

T



y=cscx D, :Vx#nz
R,:Vy>lor y<-1

Where n=0+1+273,......

- Solve the following equations , for values of @ from 0° to 360°
inclusive.
a) tan 0=2Sin0 b) 1 + Cos 0 =2 Sin® 0

a) tan@=2Sn0=>"% _2gne
Cos@
= Snf(1-2Coso)=0
either Snd=0=6=0°,180°,360°

or Cosf= %: 6 = 60°,300°

Thereforetherequired values of @ are 0°,60°,180°,300°,360° .

b) 1+ Cosf=2.Sin’6= 1+ Cosf =2(1- Cos’8)
= (2Cos@ — 1)(Cosf +1)=0

either Cosf = %: 6 =60°,300°

or Cosf =-1= 60 =180°

There the roots of the equation between 0° and 360° are 60°,180°
and 300° .



EX-3- If tan 8 = 7/24, find without using tablesthe valuesof Sec# and Siné.

So-
tan49=1=%:>r=\/72+242 =25
X v
Seceszé and Sinezzzl
X 24 r 25

AR4
EX-4- Provethe following identities :

a) Csch +tan@.Sechd = Csch.Sec’d

b) Cos’@ - Sin*8=Cos’8 — Sin®@

c) Secd — Cscf _ tan 6 + Cotd
tand — Cotd  Secd + Csco

a) LHS.—Csch+tandSeco=—r 4209 1
Sing Cosf Coso

2 s 2
_Cos0+Sn0_ 11 g sec’d=RH .
Sin@ Cos 0 Siné Cos“@
b) L.H.S.=Cos'@ - Sin“8 = (Cos’8 — Sin’0).(Cos*6 + Sin*8)
=Cos’d - Sin’4=R.H S.

1 1
¢) LHS=XX0-Cx0_ Cosvp Sno 1
tand —Cotd Sn@ Cosbé Sind + Cosh
Cosé'1 Sne@
_ Sin?6 + Cos®6 Sine.Cosaztan9+C0t9=RH s
Sind + Cosf 1 Secd +Csc0
Sin@ Cosé

EX-5- Simplify 1 when x=aCscl
x* —a’

: : L _ltang .

Sol .- = =
— Jx?2-a? +a’Csc?9-a? aJCot?9 a

EX-6- Eliminate @ from the equations:
1) x=aSn# and y=Dbtand
i) x=2Sech# and y=Cos20
Sal .-




