APPM 1235 Exam 1 - Solutions Spring 2026

1. The following are unrelated (no justification is needed for this problem):

(a) Write in interval notation: z < —morl < x < \/§

Solution: | (—oo, —7| U <1,\/§} .

o . . 2
(b) Write in interval notation: x is less than E and greater than or equal to zero.

2
Solution: [0, 5) .

(c) Graph on the real number line: (—oo, —3) U [1,2).

Solution:
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(d) 1. Plot the numbers —5 and —7 on the real number line.

Solution:
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ii. Is the inequality —5 < —7 correct based on your answer to part i?

Solution:

The inequality is incorrect, —7 is less than —5 based on the number line.

2. Perform the indicated operations.
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@ 1579
Solution:
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(b) 2<1+3>

Solution:

3 5 3 6
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= (1+=.-Z
2<+5 3)
3 2
= - 1 —_—
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3. Consider the list of real numbers: {4,7r, 0,—5,97, \/3}
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(a) Write down the irrational numbers note that some numbers may appear in more than one part.

Solution:

V3

(b) Write down the rational numbers note that some numbers may appear in more than one part.

Solution:

1
Z’O’ -9,97

(c) Write down the integers note that some numbers may appear in more than one part.

Solution:

4. Express the quantity without using absolute value:

(@) |7— x| whenz < -7
Solution:

|7 — x| = since 7 — x > 0 for values of x that are less than —7.



(b) [3 — |

Solution:

I3 —7| = since 3 < 7 and so 3 — 7 is negative.

5. The following are unrelated:

(a) Add as indicated: —22 + 8% + 371

Solution:

1
=843 (12)
a 3
9 1
7373 1
373 (13)
8
173 14
3 (14)
2—14-11
(b) Evaluate the expression: |1’5|
Solution:
2 [4—11] 2—|-7|
- 1
| =1 =5 1-5 (15)
2—-7
— (16)
)
- (17)
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(c) Evaluate the expression: V32
V18
Solution:
V32 V162 .
VI8 V92
4+/2
_4v2 )
3v2
-5 (20)
!



6. The following are unrelated:

(a) Simplify the expression: (3x — 5)2 4 22° + 3 — (2x2x3) — .

Solution:

(B —5)%+22° +3— (22%°2°) —2= (32 —5)(3z —5) +22° +3-22" -z (21)

=922 — 152 — 152 +25+3— =z (22)
=922 30z +28 —x (23)
—[922 — 312 + 28] 24)

(b) Combine into a single fraction:

1
Vad+ 1?2 — ——
V4 + x?
Solution:
1 Vi + 2?2 1
Vit a? - VR (25)
V4 + 22 1 V4 + x?
VAt ViA+a? 1 26)
V4 + z? 1 V4 + z?
4+ 22 1
_ Atz @7
Vi+z? Vi+a?
4427 —1
_sre—1 (28)
V4 + a2
3+ 22
= — (29)
V4 + 22
. . . . . . 1/2 —12 10(18
7. Simplify the expression (give your answer without negative exponents) (4 pts): 3 (a_ / ) +W
a
Solution:
—12 2a8 2a%b?
-1/2 _ 9.6
3(a7?) T4 g = 3a0 + o (30)
= 3a® + 24° 31
= (32)
8. Isz = 2 asolution of (22 + 14) (x—3)°(x—1)7 (3) = —6? As usual, make sure to justify your answer,
an answer without work will receive no credit.
Solution:
We start by plugging in z = 2 into the left side of the equation.
2 9 7 (1 9117 1
(22 +14) (2-3)°(2-1) 3= (4+14) (-1)°(1) 3 (33)
1
— 18 (-1 () 64
— (-18) (= (35)
N 3
=—6 (36)

Yes x = 2 is a solution with correct work.



9. Consider the difference of two cubes formula, a® — b3 = (a — b)(a® + ab + b?) and the expression
83 — 27y5.

(a) In order to apply the formula to factor 823 — 27y3 we need to identify what a and b are in the
formula. Write down the appropriate values for a and b that allow us to factor 823 — 2713,

Solution:
823 = (2x)3 (37
27y° = (3y)* (38)
la=22,b=3y] (39)

(b) Now use the formula and your answer to part (a) to factor 8z3 — 27y3.

Solution:

Substitute 2 for a, and 3y for b: 40)
(22 — 3y) (42 + 62y + 9y°) (41)

10. Factor completely (If not factorable write NF): 222y — 12zy® + 32zy

Solution:

= | 22y(z — 6y + 16) | (42)

11. Factor each of the following completely (If not factorable write NF):

(a) 232 — 9p—1/2 (start by factoring out lowest power of x) (b) 2 + 16
Solution a): Solution b): A sum of two squares is not
factorable in the real numbers.
=27 2(z% —9) (43)
=z 2z +3)(z—3) (44)
_ (x+3)(x—3) 45)
NI
1_ 4
12. Simplify the complex fraction: 13” Qf’
T x—1
Solution:
:L% . % 12g4 m2g4 x2g4
- 1x_ i - 1 _IL - (ac—l)x T (x—xl)—1 (46)
z—1 z—1 (z—1)  z—1 (z—1)
22 -4 (x-1)
_ . 47
2 (z—2) “7)
(z+2)(x—2) (x—1)
= . 48
a3 (x —2) (48)
_(@+2)z—2] (z—-1) 49)
B 3 (x—2)
(x+2)(x—1)
s 0




r3—x2

s x2242x+1
13. Divide: 55 =3¢
4(z—1)
Solution:

14. Solve each of the following equations:

(@) 22 +10="Tx

Solution a):

22 4+10="Tz
22 —Tx+10=0
(r—2)(x—5)=0

15. Solve each of the following equations:

(@) V2= (z+3)2

Solution a):

Vi +3)2 = iﬁ

r+3=4+v2
xr = —3:|:€f2

(c) Solve: 4 — 2z = 22
Solution:

D

(52)

(33)

(54)

(35

(60)

(61)
(62)
(63)

(64)

(68)
(69)
(70)

(71)

2 —a? 4(x —1)
22422 +1 38z — 38
iz —1) 4(z-—1)
 (z+ 12 38(z—1)
2z —1) 4Alz—1)
(x+1)%2 38(x—1)
Az (z - 1)
© 38(z+1)2
| 22%(z - 1)
S 19(z +1)2
z 3 1
® =131
Solution b):
(56) r_3 4 1
57) 8 4
r=06x—24—2
(58) r —6x =—26
(59) —5z = —26
126
T=|—
L5 |
(b) Solve forr: 2r+3pr=-5+r
Solution b):
(65) 2r+3pr—r =-5
r+ 3pr = -5
(66)
r(1+3p) =-5
(67) -5
rT =
1+3p
2 _
z*+2xr—4=0

Doesn’t factor nicely, use quadratic formula:

€Tr =

—2+ /22— 4(1)(—4)

2
—-2++/4416

2
-2+ /20
2

—24 25

2

145

(72)
(73)

(74)
(75)
(76)

(77)

(78)



