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Sample Problems

Determine the domain for each of the following functions.

T ~Viriss
2. g(z) =vVx+5 B 1
S =
3. h(z) =logy (z+5)
3
9. f(z) = ——
4 p(m):$2i6x logyg (27 — 2%)
—— 7
5. m(z) = Va2 — 6z 10. g(z) = $2+4_;2—:—1
6. n(z) =In(z* — 6z) 11. f(z) = logs (2% + 1)
17. f(x):x2125+\/962—4m+3

Practice Problems

Determine the domain for each of the following functions.

1. f(x):$_4 9.
2. g(z) =vVx—4 10.
3. h(z) =logy (z —4)
11.
4. fx)=Vz—-T+VT—1z
1 12.
5. p() = ——3
13.
6. p(2) = Viz — a7
r+1 14.
7. m(z) =z —5— T
8. f(x) ! 15.

* 7 Jogy (w — 2) + logy (z — 4)

22. t(x) =1In (2? — 6z) — In (4 — 2?)
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3z —1

_256—3
C 3z+45

f(z)=+Vdx — 22 -3

t(z)

f (z) = logs (—2? + 10z — 23)

12. f(z) = V22 -1+ V9 — 22
13. F(z) =In (2% — 16)
4. f(z)=In(z+4) +1In(x—4)
15. f(x):m(xlg)
1
16 F @) = = =4
16. h(a:):;_f_:;
17. f(2) = ”Q;wQ
18. f(z) =logy (2* — 6z + 8)
19 = !
' f(x)_logQ(a:2—6a:+8)
7?2 — 6z
20. f(a:):ln<4_f2>
2. f(2) = In (a:2—6:1:)

In(4—22)
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Sample Problems - Answers

1.) {z|]z € R,z # =5} or R\ {-5} or (—o0, —5) U (—5,00) 2.) [-b,00) or {z|r € R,z > -5}
3.) (=5,00) or {z|lxr e R,x > -5} 4.) {z|lr € R,z #0,6} or R\ {0,6} or (—o0,0) U (0,6) U (6,00)

5.) (—00,0]U[6,00) or {z|z € R, x <0 orz > 6} 6.) (—00,0)U(6,00) or {z|zr €R, x <0orzx>6}

7.) [2,00)\ {7} or {z|z €R, x> -2, z#T} 8.) (=3,3)or{zlr e R, —3<xz<3}

9.) 0<x<2butx#1 orin interval notation, (0,2) \ {1} (Also correct: (0,1)U (1,2) )

10.) R 11.) R or (—oo,0) 12.) 3<z<-lorl<z<3, or [-3,—1]U[L,3]

13
4

.) = < —4 or x >4 or in interval notation, (—oo,—4)U (4, 00)
14.) 2 > 4 or in interval notation, (4,00) 15.) = >3 but x #4 or (3,00) \ {4} (Also correct: (3,4)U (4,00))

1 1 1
16.) x> 3 but = # 41 or in interval notation, <2, oo) \ {41}  (Also correct: (2,41> U (41,00) )

17.) (—o00,1] U [3,00) \ {~5,5} or (—oo,—5)U(=5,1]U[3,5)U (5,0)

Practice Problems - Answers

1.) {z|]z e R,z #4}or R\ {4} 2.) [4,00) or {z|z € R,z > 4} 3.) (4,00) or {z|z € R,z > 4}
4.) {7} 5.) {z|lxr € R,z #0,4} or R\ {0,4}  6.) [0,4] or {z|r € R,0 <z <4}
7.) [5,00)\ {10} 8) z>4andx# 3+ V2 - in interval notation: (4,00)\ {3++v2} 9.) R

10.) R\ {_Z} or {x\x eER,z# —g} 11.) [1,3] or {z|z € R,1 <z < 3}

5—+12 < x <5+ 2 - in interval notation: (5 — V2,5 + \/ﬁ)

(—00, 2] U[2,00) \ {£V13} or {z|z € R,z < —2but z# —V13 or z > 2 but z # V/13}
(—o00,12]\ {8} or {z|x € R,z < 12 but = # 8} 15.) @ 16.) R

[—3,3]\ {0} or {z|]z € R,—3 <x <3 butx+#0}

z<2andz#3—+v2orz>4andz#3++2 in interval notation: (—00,2)U (4,00) \ {3 — 2,3+ Vv2}

)

)

)

)

18.) x<2orx >4 -in interval notation: (—o0,2)U (4,00)

)

) —2<z<0or2<zx<6 -ininterval notation: (—2,0)U (2,6)
)

)

—2 < z < 0 in interval notation: (—2,0)
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Sample Problems - Solutions

Determine the domain for each of the following functions.

1
1. =
) f@) = —
Solution: We have to rule out the value(s) of = that would result in division by zero. We solve the equation
z+ 5 = 0 and obtain z = —5. Thus the domain of this function is all real numbers except for —5. There are

several notations available to express this:
{z|lx € R,x # =5} or R\ {-5} or (—o0,—5) U (—5,00)

2) g(x)=+z+5

Solution: In this case, we express what expressions are meaningful in a square-root: numbers greater than or equal
to zero. We solve the inequality x + 5 > 0 and obtain z > —5. There are several notations available to express
this:

[—5,00) or {z|r € R,z > —5}

3.) h(z)=1logy (z+5)

Solution: In this case, we express what expressions are meaningful in the argument of a logarithm: only positive
numbers. We solve the inequality = 4+ 5 > 0 and obtain © > —5. There are several notations available to express
this:
[—5,00) or {z|z € R,z > =5}
1

4. =
) p@) =
Solution: We have to rule out the value(s) of x that would result in division by zero. We solve the equation
22 — 62 = 0 and obtain # = 0 or = 6. Thus the domain of this function is all real numbers except for 0 and 6.

There are several notations available to express this:

{z|]z € R,z # 0,6} or R\ {0,6} or (—o0,0)U (0,6)U (6,00)
5.) m(x) =vz?—6x

Solution: In this case, we express what expressions are meaningful in a square-root: numbers greater than or equal
to zero. We state and then solve the inequality 22 — 6z > 0. (For details on how to solve this inequality, see
quadratic inequalities.) There are several notations available to express this:

(—00,0]U[6,00) or {zlxr eR, z <0orz>6}

6.) n(z)=In(z*— 6z)

Solution: In this case, we express what expressions are meaningful in the argument of a logarithm: only positive
numbers. We state and then solve the inequality z? — 6z > 0 and obtain x < 0 or z > 6. There are several
notations available to express this:

(—00,0) U (6,00) or {z|lx €R, z <0 orx>6}
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1
T Jrz+2-3
Solution: First, we have to rule out the value(s) of x that would result in a negative number under the square

root. For the expression v/ + 2 to be defined, we solve the inequality z +2 > 0 and obtain z > —2. Now that
we have guarantee that the radical expression is defined, we still need to worry about division by zero. For the

1
———— to be defined, we need to rule out the value(s) of x for which vz +2—-3=0. We
v +2-3 (s)

solve this equation

7.) [flx)

entire expression

Ve+2-3 = 0 rT+2=9

Thus x can not be 7. The domain is, in several notations:
[—2,00) \ {7} or {z|]z €R, x> -2, z#T}
1
V9 — 2
Solution: First, we have to rule out the value(s) of x that would result in a negative number under the square

root. For the expression v9 — 22 to be defined, we solve the inequality 9 — 22 >0 and obtain —3 < z < 3. Now
that we have guarantee that the radical expression is defined, we still need to worry about division by zero. For

1
———— to be defined, we need to rule out the value(s) of x for which v9 — 22 = 0. We
g (s) Vv

8) t(z)=

the entire expression

solve this equation

VI—2a2 = 0 —(x+3)(z—-3)=0

9-2> = 0 x1=-3 13=3
We rule out these values of z. Thus the domain is (—3,3) or {z|z € R, —3 <z < 3}.

9) f() &

N logyg (22 — 22)

Solution: for log;, (23: — $2) to be defined, 2z — 22 > 0 needs to be true. We solve this inequality and get that
0 <z < 2. Even if the logarithm is defined, we still need to worry about division by zero. We have to rule out all
values of z for which logy, (2:17 — 1132) = 0. We solve the equation

logyq (2:13—302) =0 0=a%—-2¢+1
2¢ —2? = 10° 0=(x—1)>
2z —z2 = 1 =1

So the domain of this expression is {x| 0 < x < 2 but x # 1} or in interval notation, (0,2) \ {1}.

= T+ 7
10.) g(z)=vVa2+4-— oY
Solution: First, we have to rule out the value(s) of = that would result in a negative number under the square
root. For the expression v/z2 + 4 to be defined, we solve the inequality z2 +4 > 0. This inequality is true for
all real numbers. Now that we have guarantee that the radical expression is defined, we still need to worry about
division by zero. We now solve the equation 22 +1 = 0. Thus equation has no real solution and so we don’t need
to rule out any number. Thus the domain of this function is all real numbers, or in set notation, R.

11.) f(z)=logs (z*+1)
Solution: for this logarithm to be defined, 22 + 1 > 0 needs to be true. Since this inequality is true for all real
numbers, this expression’s domain is the set of all real numbers, R.
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12.) f(z) =vVa2-1++V9 — a2

Solution: We have to rule out the value(s) of = that would result in a negative number under the square root. For
the expression vz2 — 1 to be defined, we solve the inequality 22 — 1 > 0 and obtain the solution z < —1 or z > 1.
For the expression v/9 — 22 to be defined, we solve the inequality 9 — 22 > 0 and obtain the solution —3 < 2 < 3.
Thus the domain is —3 <2 < —1 or 1 <z < 3 or, in interval notation, [—3, —1] U [1, 3].

13.) F(z) =1In(2? — 16)

Solution: We need to solve the inequality 22 — 16 > 0. (If you need to review these, see Quadratic Inequalities.)
The solution is {z|z < —4 or x > 4} or in interval notation, (—oo,—4)U (4, c0).

14.) f(z)=In(z+4)+In(zx—4)
Solution: We need to solve the inequalities z +4 > 0 and x — 4 > 0.

z+4 > 0 and z—4>0
r > —4 and =>4 — Tz >4

Thus the domain is {z|z > 4} or in interval notation, (4, c0).

15) 1) = oy

Solution: for the expression In (z — 3) to be defined, we need that z —3 > 0, thus > 3. Now if z is greater than
3, In (x — 3) is defined but we still need to worry about division by zero. We have to rule out all values of z for
which In (z —3) = 0. So we solve the equation

In(x—3) = 0 l=2-3
L = -3 4=z

Thus the domain is: {z|z > 3 but = # 4} or in interval notation, (3,00) \ {4}

1
16.) flw)= logs 2z — 1) — 4

1
Solution: for logs (22 — 1) to be defined, 2z — 1 > 0 needs to be true. We solve this inequality and get that z > —.

Even if the logarithm is defined, we still need to worry about division by zero. We have to rule out all values of z
for which logg (22 — 1) —4 = 0. We solve the equation

logs 2z —1)—4 = 0 20 —-1=281
logs 2z —1) = 4 2 = 82
20 -1 = 3! x =41

1 1
So the domain of this expression is {:c\a: >3 but x # 41} or in interval notation, <2, oo) \ {41}.

1
17.) f(z) = x2_25—|—\/l‘2—4$+3

Solution: First, we have to rule out the value(s) of = that would result in division by zero. We solve the equation
22 —25 = 0 and obtain = £5. These values have to be ruled out. For the expression V2 — 4z + 3 to be defined,
we solve the inequality 22 —4x+3 >0 and obtain z < 1 or z > 3. Thus the domain is z < 1 but z # —5 or
x >3 but x #5. Or in interval notation,

(—00,1]U[3,00) \ {—5,5} or (—oo,—5)U(=5,1]UJ3,5)U (5,00)

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail
questions or comments to mhidegkutiQccc.edu.
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