Pre-calculus Review Workshop

4.3 Exponential & Log Functions (no calculators)

1. Give the domain and range of the following functions in interval notation.

(a) f(z) =€

() f(x) =2 —3
(8) fl2) = —4% +5
(k) f(x) =Inz

(n) f(z) = logg(e —1) (o) f(x) = In(z +5)

(d) fz) = -4
(h) f(z) =1—e*
(1) f(x) = logg

(p) f(z) =2+ Iz

2. Express the following natural logarithmic equations in exponential form.

(a) In3 =2z (b) In18 =2z -5

() In8=x+2 (f) nb=x+3

(¢c)In12=x2+6

(g) n13=2-38

(d)Inl=2z—8

(h)In12=z+6

3. Express the following equations in natural logarithmic form.

(a) e =19 (b) "™ =12 (c) e 7 =12 (d) e*10 =11
(e) e =2 (f) " =10 (g) e "=20 (h) e 8 =5
4. Simplify the following expressions.
(a) eln2 (b) e2In3 (C) e%lnt’) (d) eln(%) (e> e3nm
(f) e™® (g) In1l (h) Ine¥” (i) In(In(e®)) (j) Ine”
1 1
3z+2 - 4 —
(k) Ine (1) Ine (m) In— (n) In Vet (0) In 7=
5. Use the laws of logarithms to expand the expressions.
(a) In(62) (b) In(ab)® (c) Iny/zy
(d) In ki (e) In & (f) In Va2 + b2
2y2 ¢ V2x ¢

(h) In(z* — 16)

@ ()

(i) In(z® + 8)



6. Combine into a single logarithm.

(a) Inz 4+ 2Iny (b) %lnm—Blny

(¢) 3lnz —2In(x + 1) (d)3ln$—%ln($2+1)~l—21n(x—1)
(e) In(z® — 4) — In(z — 2) (f) 2(Ina+2Inb —31nc)

(g) 4Inz + In(z* — 27) — In(z — 3) (h) 2Inz —Iny —3lnz

7. Plot the graph of y = e” as a reference, and then plot the following functions.

State the domain and range, and include the asymptotes in your plot.
(a) f(2) = e* (b) f(x) = ex" (c) fa)=e ~1
(d) fla) = —¢"+2 () f(x) = —e75* () f(a) = —2¢°*

8. Plot the graph of y = Inx as a reference, and then plot the following functions.

State the domain and range, and include the asymptotes in your plot.

(a) f(z) = In 20 (b) f(z) = In (%x)

(©) f(z) = n(x 1) (@) () = 3Ina



k) Domain: (0, 00), Range: (—o0, 00)

m) Domain: (2, 00), Range: (—o0, 00)

. (a)e"=3 (b) e"° =18
(e) €x+2 =8 (f) 6$+3 =5

. (a)z—6=In19 (b) x +2=1n12
() z+5=1In2 (f) x+7=1In10
(a) 2 (b) 9
(f) = (g) 0
(k) 3z +2 M1

. () In6+Inx

1 1
(c) §1H£C—|— ilny

1 1
(e) 3lnx — §1n2— 511195

(g) Inx — %ln(x —1)

(i) In(x + 2) + In(2* — 2z + 4)

. (a) In(zy?)

(i)

a) Domain: (—o0,00), Range: (0, 00)
¢) Domain: (—o0,00), Range: (—3,00)
e) Domain: (—oo, 00), Range: (0, 00)
g) Domain: (—o0,00), Range: (—o0,5)

0) Domain: (—5,00), Range: (—o0, 00)

Answers

b) Domain: (—o0,00), Range: (0, c0)

(
d) Domain: (—o0,00), Range: (—o0,0)
f) Domain: (—o0,00), Range: (2, 00)
h) Domain: (—o0, 00), Range: (—oo, 1)
j) Domain: (—o0,00), Range: (—3, 00)
1) Domain: (0,00), Range: (—o0, 00)
n) Domain: (1,00), Range: (—o0, c0)
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p) Domain: (0, 00), Range: (—o0, c0)

(c) €0 =12 (d) e ¥ =1

(g) e =13 (h) "0 =12

(c)x—T7=In12

(g)  —7=1n20 (h) z —8=1In5
2 3
(d) 3 (e) m
(1) 2 (J)
(n) 2 (0)

(b) 6lna+61Inbd

(d) 5lnz —In2 —2Iny
1 2 | 2
(f) Zln(a + %)

(h) In(x —4) + In(z + 4)

()
()

(d) z+10=1In11



(e) In(x + 2)

(g) In(z*(2? — 32 +9))

- ()

Domain: R

Range: (0, c0)
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Domain: R

Range: (—1,00)
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Range: (0, c0)
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Domain: R

Range: (0, 00)

Domain: R

Range: (—o0,2)

Domain: R

- Range: (—00,0)




Domain: (0, c0)

Range: R
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Domain: (1, 00)
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Domain: (0, 00)

Range: R

Domain: (0, 00)

Range: R



