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Pl dapm

&y 0210, +00[ 5 R jay ko i a2y

Inx

In'(x)==; (Vx>0) and In(1)=0
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55009 «@ Gl @iyliglll cinai INe = 1 s gandl of (andall anleglll Al £ In

: J¥slog,

Inx

log,(x) = e
loga(a) =1,

059 10810(10) = 1 imy gl 10819 griall @alislll e Jeani @ = 10 05 Loties
log10(10™) = n

1S Slagdaill § SV 39S ootz

x=100 = y=log,px

(Exponential Function) —-Y) L3

14y gl ol gy I 0, +00[ 5 R el gl il
exp: R - ]0, +oof
€% 34y XX plall i€ 505 X € R K ol s

lago Lol Auga Lad sy g ) 51 ST sl

: 3 Lana
T ASY SlEMadl fow® aglE i,

Infexpx) =x; Vx e Reexp(Inx) = x ; ¥Vx >0 e
Ava, b e BR)exp(a+ b) =—mexpa =X expb -

exp(nx) = (exp x)™

slim, . . exp x = +09: 35 lalas lfiay cGesws apbexp: R — |0, oo e
lm, . _..exp x =0

exp’ x —mexp x ; ¥x € R, . slaza0 (LIS o] alEl -

exp x = 1 + x ~llias,

Gl BEmm 2Tl s Tl AdlET g ol alEl : Alasdde

Ine =1 s5~pe =~ 2718 o> exp(l) = € gi=p.exXxp’ x = exp x VxR
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. coss DERsa > 0 Usl e cinpaills
:C}ﬁnx’y}ﬁjalbemcﬁj“&l&'w = ? Jol om e
a’ = exp(bIna)
xﬂ+b = x@ xb . alasMe
- __ 1 i
X = » = 1
x4 va = az = exp (Eln ﬂ) .
(xy)ﬂ :xa_y'a - 1 1
1 — = =
(x9)P = x% o Va = an = exp (;ln a) .
ay — 4 ;
In(x®) = a.lnx e a* = exp(xIna) Ka wls (So X — a* pil @
| Solve the equation ¢** = 10. What are the values of e"** and In(¢*")?
SOLUTION We take natural logarithms of both sides of the equation
ln(ej_l‘) =1n10 In300 _ 300 and ln(P;m“\ — 300.

5—3x=1In10

3x=5—1In10

Find the domain of f(x) = In(e* — 3).

x=13%(5 —1In10)

(a) Wemusthavee® —3 >0 = e >3 = =z > In3. Thus, the domainof f(z) = In(e* — 3)1s (In3, 00

Find the exact value of each expression. 47-50 Solve each equation for x.
T=4r — _ _
35. (a) logs 125 (b) logs(s5) 47. (@) e 6 (b) In(3x = 10) =2
726. (a) In(1/e) (b) logi, /10 48, (a) In(x*-1)=3 (b) e¥=3e*+2=0

49. (a) 27 =3 (b) Inx+In(x - 1) =1

8. (a) ¢ *"° (b) In(In )

50. (a) In(lnx) = 1

39-41 Express the given quantity as a single logarithm.

39. n5+4+5In3 51-52 Solve each inequality for x.
40. In(a + b) + In(la — b) = 2Inc 51. (@) Inx <0 (b) e*>5
41. %111()(4—2)34-%[111)5—111(12+3x+2)2] 52. () 1<e™'<2 ® t—2hx<3
Issue no.1 Page 3|12
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_ 3 since 5 — L sgneestioL_L
35. (a) log; 125 = 3 since 57 = 125. (b) logs 5 = 3sinced " = Pl
3. (a) In(1/e) =Inl—Ine=0-1=-1 (b) log,o v10 = log,, 10"/% = 1 by (2).
- 1 1 :
B (@) e = () T L5 = o = ®) In(lne”’) £ In(e’®) £ 10
39. In5+ 53 —1n5+ 1n3° 40. In(a +b) + In(a — b) — 2lne = In[(a + b)(a — b)] — Inc*
(a+b)(a—1b)
=1In1215 or I —252
i

1 S41 — In(z? 2] = 4 2)3)1/3 L L L
#1. sIn(x+2)" + 3 [11'1:13 In(z +3:t:+2]] In[(z+2)°]"/" 4+ 31n RSP
N
=In(z4+2 In ——
n(z+2)+ n:t:2—|—3.-1".—|—2
. (=t2)yE
(xz+1)(z+2)
In VZ
z+1

Note that since In z is defined for z > 0, we have z + 1, z + 2, and z* + 3z + 2 all positive, and hence their logarithms

are defined.
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i7. (@) =6 & T-4z=l6 & T-lnb=4 & z=31(T-Inb)

b)In(3z-10)=2 & 3x-10=¢ & 3z=e'+10 & z=3(+10)

8. @) nz*-1)=3 & 2*-1=¢" & 2"=1+6 & z=+/1+¢6

(b)e** 3" +2=0 & (" 1)(e"-2)=0 & e =lore*=2 & r=Inlorz=In2sor=0o0rln2.

49. (2)2°°=3 & log,3=2-5 & z=>5+log,3.

. . In3 In3
N ] =5 =4
Or:2°=3 & 111[2 )—lnS & (z-5)h2=h3 & :1:—5_—l 3 - :c_a-l——ln2

(b)lnz+In(z—1)=In(z(z-1))=1 & z(z-1)=€e" & z*—z—e=0. The quadratic formula (witha = 1,
b=-1l,andc = —¢)gives x = é(l +1+ 48).. but we reject the negative root since the natural logarithm is not
defined forz < 0. Soz = é(l +v1+ 48).

50. (a) In(lnz) =1 < "D =¢! o hz=e'l=e & ""=¢* o z=¢

5. () Inz <0 = z<e® = z <1 Sincethe domainof f(z) = Inzis z > 0, the solution of the original inequality
s0<z<l

(b)e* >5 = Ine*>Inb = z>khb
2 (a)1<e®™ <2 = Inl<3z-1<Ih2 = 0<3z-1<h?2 = 1<3z<1+h2 =
t<z<i(l+n2)

1

(b)1-2nz<3 = 2hzr<2 = hz>-1 = z>e

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 5|12



Py

uuuuuuuuuuuuuu

(Inverse Trigonometric Functions) dpSal) ALY ) i)

arc cos &\l

RN aads o ey a5 pB Lis 0sS; G X > €OSX : €OS: R = [—1, +1] pl80 L (S
cos : [0, 7] = [=1, +1] : e liey Labes Taslag Fateas w0398, 2u> [0, 7] Sl e

: JSAJL Cizall ATCCOS S Slas ellesy  Julas

arccosx :[—1,+1] = [0, ]

. 5 ,‘;;..S.l." LJ..LE.‘:.“ |_A.|).Ij ey
i.-

R cos(arccosx) =x , ¥x e[—1,+1]
arccosx _ |

arccos(cosx) =x , ¥Vx €[0,m]
ol S
arccos(y) =x < cosx=y , ¥Yx €[0,m]

arccos  srde gAl: sl

- _1
arccos’' x =
V1 — x2

vx € |—1,+1[

arc sin &L

- T T -
sin: [—E +£] - [—1,+1]
2 2
arcsin ylall ga suSall allasy Shlas e,
T T
arcsin :[—1,+1] —» [—5'+E]
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sin(arcsin x) =x , Vx €[-1,+1]

mom
arcsin(sinx) =x , Vx E[—E,+E]

31
x
T
arcsin(y) =x ©sinx=y , Vx€ [_E‘I.E]
arccos  uda gi: | psly
: +1
=3 arcsin’ x = ; Vx€e]-1,+41]
1—x2
arc tangdl!
: SIS wanall ]— % -+ %[ J=ll JLc tan B s9iaida

tan: |-, + o[ > R
an: |—=,+=| —
7. 2
arctan auGll ga (seSall ablass Sulas Jie

arctan : IR — ]—%.+%[

MU-EPP-FM-010
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b ! gl LA ol i Ll
z tan (arctan x) =x , Vx€R
_________________ |
dretan x A
arctan(tanx) =x , Vx E]_E'-I-E[
[l
T n
arctan(y) =x e tanx =y , Vx E]—E.+E[
arccos  jade sal: asly
_________________ s ESSESSSSEEEES
-3 tan’ ! vx ER
arctan’x = —— X
L 1+x2
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— 1. The graph of a function f is given at the left.
) (a) State the value of f(—1).

b) Estimate the value of f(2).

¢) For what values of xis f(x) = 2?

d) Estimate the values of x such that f(x) = 0.
e) State the domain and range of f.

(
\ 0|/ 1 X (
(
(

Jal

1. (a) Locate —1 on the z-axis and then go down to the point on the graph with an z-coordinate of —1. The corresponding

y-coordinate 1s the value of the function at z = 1, which is -2. So, f(-1) = -2.

(b) Using the same technique as in part (a), we get f(2) ~ 2.8,

(c) Locate 2 on the y-axis and then go left and right to find all points on the graph with a y-coordinate of 2. The corresponding
z-coordinates are the z-values we are searching for. Soz = -Jand z = 1.

(d) Using the same technique as in part (c), we get z &~ —2.5 and z & (.3,

(¢) The doman 1s all the z-values for which the graph exists, and the range 1s all the y-values for which the graph exists.

Thus, the domain is [~3, 3], and the range is [-2, 3].
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3. Find the domain of the function.
2x +1 \f;
@ f0)==——5 0) g ==  ©h)=ya-x+-]

Jal

3. (a) Set the denominator equal to 0 and solve to find restrictions on the domain: 2° + 2 -2=0 =

(-1)(z+2)=0 = z=1orz=-2. Thus, the domain is all real numbers except 1 or -2 or, in interval

notation, (—o0, —2) U (-2,1) U (1, 00).

(b) Note that the denominator is always greater than or equal to 1, and the numerator is defined for all real numbers. Thus, the

domain is (—00, ).

(c) Note that the function h is the sum of two root functions. So h is defined on the intersection of the domains of these two

root functions. The domain of a square root function is found by setting its radicand greater than or equal to 0. Now,

4-2>0 = z<4and2’-1>0 = (z-1)(z+1)>0 = =z < —-lorz > 1. Thus, the domain of
his (—oo, —1] U [1,4].

VCJ.'.‘J":

1-x ifx<0

6. Let =
et £z {h+l if x>0

(a) Evaluate f(—2) and f(1). (b) Sketch the graph of f.

7. If f(x) = x* + 2x — 1 and g(x) = 2x — 3, find each of the following functions.
(@) foyg (b) gof () gegoyg
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6. (a) f(—2)=1—-(-2)*=—3and f(1) =2(1) +1=3

(b) Forz < 0 plot f(x) = 1 — z* and, on the same plane, for = > 0 plot the graph d /

of f(z) =2z + 1.
—/ﬂ X

7. (fog)z)=flg(z)) =f2x—3) =2z —3)* +2(2zr —3) —1=42" — 120+ 9+4x -6 —1=42" — 8z +2

®) (go fiz) =g(f(z) =g(z® + 22— 1)=2(x*+22 - 1) -3=22"+ 4 -2 -3=22"+ 42 -5

() (gogog)(z)=glgl(g(z))) = g(9(2z —3)) = g(2(2x — 3) —3) = g(4z - 9) = 2(4x - 9) -3
=8 —18—-3=8z—21

iQ,jJAS

. Determine whether each of the following functions is even, odd, or
neither even nor odd.
@ flx)=x"+x (b) g(x) =1 — x* © h(x) = 2x — x?

Jal

(a)

Therefore f is an odd function.

(b) g=x)=1—-(=x)*=1—x*=g(x)
So g is even.
(c) h(—x) = 2(—x) — (—x)* = —2x — x?

Since h(—x) # h(x) and h(—x) # —h(x), we conclude that / is neither even nor odd. W

fx) = (=2 + (=) = (=1)%* + (—x)

=—x—x=—(x"+x)

= —f()
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19-20 Find the domamf}f each function. 2. 1 (1) = 5* show that
9. @ )= () f) =
. la f X 1 _ El x? f X Ecos_l' f(I + h) _f(I] _ S-T(SH - 1)
20. (a) g(r) = sin(e ) (b) g(r) = /1 — 2 h h

37. If you graph the function

1 — e 1/x

fO = 5w

you’ll see that f appears to be an odd function. Prove it.

Find the domain and sketch the graph of the function.

3x + | x|

X

47. Gi(x) = 48. g(x) = | x| — x

Jal

19. (a) The denominator is zero when 1 — =0 & & T=1 & 1-22=0 & 2=+ Thus,

;52
the function f(x) = 11_+ has domain {z | z # £1} = (—00,—-1) U(—1,1) U (1, 00).
— gl-a?

. . . 1 .
(b) The denominator is never equal to zero, so the function f(z) = ﬂ has domain R, or (—o0, 00).
el’.ﬂh T

20. (a) The sine and exponential functions have domain R, so g(¢) = sin(e ") also has domain R.

(b) The function g(t) = v/1 —2" has domain {t | 1 - 2" > 0} = {¢t | 2" < 1} = {t |t £ 0} = (~0,0).

e g JEER) —f@) 55t 5t -5t 55" —1) (5" -1
23. If f(z) =57, then - = T = T = T =5 — -
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37:

L]

From the graph, it appears that f 1s an odd function ( f 1s undefined for z = 0).
—/ fl,r|=% To prove this, we must show that f(—z) = —f(z).

1
i 3 — . .
/——- l_Elf(—r} 1_8{—”/.1'} 1 elf-'f Elf.: Elf.l'._l
f(—ir] = 1 : Elfl' =

:1+yﬂ4}:1+ﬂ4ﬁ}_1+ ez 11
L ) elf.r
5 ~ ].—EUI B
- _]_-I-E”II __f(I)

so f 1s an odd function.

3 _ r fz>0
4. G(z) = s |:1:| Since |z = . , we have y
T -z fz<0 N
3 . z 2
L if >0 = ifz>0 4 ifz>0
Glz) = 3$ = ; :{ ‘ 0 |
222 ifa<0 | Z ifzco (2 H2<O
T T
z—x ifz>0 0 if >0 ;
8. glz)=|z|-z= . = _ : ’
—-z—z ifz<0 -2z ifz<0
The domain is R, or (—o0, 00). I
y=—2x
y=0
0 1 :

21/12/2025 . *
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