Evaluating Limits by Factoring



1. Evaluate this limit.

2. Evaluate this limit.

3. Evaluate this limit.

I x—9
0 xZ — 81

o x?2—-3x+2
lim——
x-2x2 —5x+6

I x+4
% ax 1 16



4, Evaluate this limit.

5. Evaluate this limit.

6. Evaluate this limit.

I x+2
im ——
x—>-2x2+x—2

I 35x — 35
*o1 40x — 40
. x24+6x+5
lim



7. Evaluate this limit.

8. Evaluate this limit.

9. Evaluate this limit.

. —x? 4+ 16x — 63
g x2 —2x—35

) x+2
lim —
x—-2x2 4+ 6x+8

. 2x% + 10x
20 352 + 15x



10. Evaluate this limit.

I x+7
o + 4x — 21

11. Evaluate this limit.

. x?—3x—10
xl}zl2 x? 4+ x—2

12. Evaluate this limit.

I x—8
*8x2 — 2x — 48



13. Evaluate this limit.

I 6—x
*263x — 18
14. Evaluate this limit.
I 28 — 7x
L
15. Evaluate this limit,
_ 4x — 28
lim

x—75x3 — 35x2



Answers ... Problem 1

1. Evaluate this limit.

781

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 9 into the
limit for x.

I x—9 9-9 0
*6x2_81 92-81 0
The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x—9 x—9 1

8 BRG0G0 +Brio

Substitute 9 into the limit for x.

S S S
*¥x+9 9+9 18

. x—9 1
Answer: lim =—
x—9x2—81 18




Answers ... Problem 2

2. Evaluate this limit.

o x2—-3x+2
lim —————
x-2x2 —5x+6
Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 2 into the
limit for x.
x2—3x—0—2_(2)2—3(2)+2_(}

Egﬂ—5x+6_@y—59)+6_6

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

Cox2—=3x+2 . (x—-2)(x—-1) _ x-—1
lim——————=lim
x22x2 —5x+6 x-2(x—3)(x—2) x-2x—3

Substitute 2 into the limit for x.

Lox-1 2-1 1
2x—3 2-3 -1

. x2—3x+2
Answer: lim =
x—2 x2—5x+6




Answers ... Problem 3

3. Evaluate this limit.

l x+4
o 2x + 16

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —4 into
the limit for x.

x+4 —4 +4 0

l. p— p—
xoradx +16  4(—4)+16 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

. x+4 _ x+4 _ 1 1
voradx + 16 xo4d(x+4) xo-4d 4

. x+4 1
Answer: lim ==
x——4 Ax+16 4




Answers ... Problem 4

4. Evaluate this limit.
. x+2
im —
x=>-2x% +x — 2
Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —2 into
the limit for x.

x+2 —2+2 0
—2x2+x—2 (=2)24+(-2)—-2 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

Lo xk2 X+ 2 1
o2 X2 x — 2 _x2112(x+2)(x— 1) x-—2x-—1

Substitute —2 into the limit for x.

N SRR SR S
by —1 —2-1 -3 3

x+2

: 1
Answer: lim — =—=
x——2 X=+x—2 3

10



Answers ... Problem 5

5. Evaluate this limit.

~ 3bx—35
o1 40x — 40
Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 1 into the
limit for x.
35x — 35 B 35(1) — 35 0

li B S _2
*2140x — 40 40(1) —40 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
35x — 35 . 35(x—1) 35 7

o =20 30— D M7

Answer: lim 22X=32 _ 7
" x5140x—40 8

11



Answers ... Problem 6

6. Evaluate this limit.
x4+ 6x+5
lim —
x--1 x+1

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —1 into
the limit for x.
x> +6x+5 (-1)*+6(-1)+5 0

li -
ot X1 —1+1 0

The value of the limit is indeterminate using substitution. Now, factor and simpli
the limit.

o o x2+6x+5 . (x+D(x+5)
lim ——— =

-1 x4+1  x5-1 x+1 - xll;lzll(x +5)
Substitute —1 into the limit for x.

lin_ll(x+ 5)=—-1+5=4

2
. x=+6x+5
Answer: lim =4
x——1 =x+1

12



Answers ... Problem 7

7. Evaluate this limit.

. —x2 4+ 16x — 63
o x2 —2x—35

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 7 into the

limit for x.

—x2 +16x— 63  —72+16(7) —63 0

I - . =
*o7 X2 — 2x — 35 72_2(7)—35 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

. —x%+16x—63 . —(x? — 16x + 63)
7 xZ _2x —35 a1 x2_2x_35
I —(x? — 16x + 63) . =7 (x—-9)
57 x2_2x—35  x971 x+5)x—7)
. —(x—9)
lim
x—»7 X+5

Substitute 7 into the limit for x.

o @-9) -9 2 1
=7 x+5  7+5 12 6

. —x2+16x—63 1
Answer: lim —————— = -
r—7 x%-2x—-35 6

13



Answers ... Problem 8

8. Evaluate this limit.
’ x+ 2
m —-—-
x-»—2x2 4+ 6x+8
Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —2 into
the limit for x.

' x+2 242 0
w2 X2+ 6x+8 (—2)2+6(-2)+8 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

232 1 6x+8 xo2(x +2)(x+4) ro2xt4

Substitute —2 into the limit for x.

I 1 B 1 B
x592x+4_—2+4_

1
2

. x+2 1
Answer: lim ——— =-
r——2 X2 +6x+8 2

14



Answers ... Problem 9

9. Evaluate this limit.

’ 2x? + 10x
+20 3x% + 15x

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute O into the
limit for x.
2x? +10x _ 2(0)*+10(0) ©

I - )_"0
+503x2 + 15x _ 3(0)2 + 15(0) 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

. 2 +10x - 2x(x+5) 2
x203x2 + 15x  x203x(x +5) 3

. 2x%+10x 2
Answer: lim —— = -
x—03x2+15x 3

15



Answers ... Problem 10

10. Evaluate this limit.

. x+7
11m
x—>—7x2 + dx — 21

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —7 into
the limit for x.

x+7 —7+7 0

I - Y
o7 x4 dx —21 (—7)2+4(—7)—21 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x+7 x+7 _ 1

I = i = lim ——
o7 X2 ¥ Ax — 21 o7 (x + 7)(x —3) x7x—3

Substitute —7 into the limit for x.

S SN S
ey 3737 10

. x+7 1
Answer: l]II] _— —
x——7 x2+4x—-21 10

16



Answers ... Problem 11

11. Evaluate this limit.

. x%? —3x—10
ot X2 fx 2

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —2 into
the limit for x.

x? —3x —10 B (—2)> —3(-2)—10 0

I = =—
2 x2tx—2 (=202 +(-2)-2 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x*=3x—-10 = (x—=5)(x+2) x—5

xlgzlz x2+x—2 _xgllz(x—l—2)(x—l) _ar}Ln—]Zx—l

Substitute —2 into the limit for x.

LoX=5_—2-5 7
Y1 —2-1 3°

7
3

. x2-3x—-10
Answer: lim ————— =

7
x—=—2 x24+x-2 3

17



Answers ... Problem 12

12. Evaluate this limit.

I x—8
*o8xZ — 2x — 48

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 8 into the
limit for x.

x—8 8—8 0

1- — - = —_
*o8xZ _2x 48 82 _2(8) 48 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x—8 x —8 1

218 Bhroe-8 Brio

Substitute 8 into the limit for x.

o111
r8x+6 8+6 14

. x—8 1
Answer: lim——=—
r—g x2—2x—48 14

18



Answers ... Problem 13

13. Evaluate this limit.

I 6—x
im———
x—63x — 18
Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 6 into the
limit for x.
6—x 6—06 0

l. pr— p—
xo63x — 18 3(6)—18 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

I 6—x iy —(x—{i)_]_ -1 1

¥563x — 18 x963(x—6) x96 3 3
Answer: lim G_? =1
x—6 3x—18 3

19



Answers ... Problem 14

14. Evaluate this limit.

L 28— 7x
s

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 4 into the
limit for x.

28—7x 28-7(4) O

li -
ot x4 4—4 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

y 28—7x_l_ —7(x—4) _ -7 .
i x—4  aa x—4 a1 T
Answer: lim 2877x _ -7
x—4 x—4

20



Answers ... Problem 15

15. Evaluate this limit.

I 4x — 28
o 5x3 — 35x2

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 7 into the
limit for x.

4x — 28 4(7) — 28 28 — 28 0

1- pr— - = e —
#575x% —35x2  5(7) —35(7)2 17151715 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.

Lo 428 A-T)
¥575x% —35x2  x575x2(x —7)  x575x2

Substitute 7 into the limit for x.

NI S
*15x2  5(7)2 245

—28 4

Answer: lim A =
" x575x3-35x2 245

21



