Calculus 1 - Limits
Worksheet 4

Evaluating Limits by Factoring,
Part 2

© MathTutorDVD.com



Calculus 1 - Limits - Worksheet 4 — Evaluating Limits by Factoring, Part 2

1. Evaluate this limit.

. (A+x)?2-16
lim
x—0 X
2. Evaluate this limit.
~ 5x3 4 8x?
lim

x—03x% — 16x2

3. Evaluate this limit.

2+x)3-8
x—0 X
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4. Evaluate this limit.

4x3 —2x* 4+ x -3
x—1 x—1

5. Evaluate this limit.

. 2x% —12x + 16
xl—rgl x2—x—12

6. Evaluate this limit.
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7. Evaluate this limit.

—x’4+x+6
x--2x2—2x—8

8. Evaluate this limit.

| 16 — x
xl—>r§164_\/;

9. Evaluate this limit.

I 8x + 32
oy x2+5x+4
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10. Evaluate this limit.

_ 9x + 27
xirzlwc2 +5x+6

11. Evaluate this limit.

. x2+x—6
ol “4x? — 16x — 12

12. Evaluate this limit.

. x3 — 9x
*533%% — 6x — 9
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13. Evaluate this limit.

14. Evaluate this limit.

C 2x%2410x+ 12
im
x>-2 x?>+3x+2

15. Evaluate this limit.

. x’+x—6
xirzl3x2 + 8x + 15
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16. Evaluate this limit.

. x?+5x+4
¥4 X% + 9% + 20

17. Evaluate this limit.

. 2x% — 4x — 30
*283%2 — 18x + 15

18. Evaluate this limit.

. 16x3 + 80x2
20 20x3 — 80x2
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19. Evaluate this limit.

x3 + 64
x>—4 x+4

20. Evaluate this limit.

. x3+x2—9x -9
im
x->-1x3 +x2 —4x — 4
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Answers - Calculus 1 - Limits - Worksheet 4 — Evaluating Limits by Factoring, Part 2
1. Evaluate this limit.

. (A+x)?2-16
lim
x—0 X

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 0 into the
limit for x.

L @016 (4+02-16_16-16 0
*20 x = 0 ~T 0 0

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

 (4+x)*-16 _ 16+8x+x%2—-16
lim = lim
x—0 X x—0 X
o 8x+x%
= lim———— = lim(8 + x)
x—0 X x—0

Substitute 0 into the limit for x.

lim(8+x)=8+4+0=8
x—0

(4+x)*>-16
» =

Answer: lim 8
x—0
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2. Evaluate this limit.
. 5x3 + 8x?
im——
x-03x% — 16x2

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 0 into the
limit for x.

5x°+8x%  5(0)°+8(0)* 0

I = ==
x50 3x* — 16x2 _ 3(0)* —16(0)2 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
5x¢3+8x2  x%(5x +8) _ 5x + 8

x003x% — 16x2  x-0x2(3x2 — 16)  x-0 (3x2 — 16)

Substitute 0 into the limit for x.

S5x + 8 5(0) + 8 8 1

M Gx2—16) (302 —16) —16_ 2

] 5x3+8x2 1
Answer: lim = —=
x—0 3x*—16x2 2
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3. Evaluate this limit.

- (2+4x)3-8
lim
x—0 X

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 0 into the
limit for x.

i (2+x)3—8_(2+0)3—8_8—8_0
xlgcl) X B 0 0 0

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

24 x)P*-8  x3+6x*+12x+8-8
lim m

x—0 X x—0 X
x4+ 6x?+12x 5
lim =lim (x° + 6x + 12)
x—0 X x—0

Substitute O into the limit for x.

lim (x? + 6x + 12) = 02+ 6(0) + 12 = 12

x—0

3_
Answer: lim @078 _ 12

x—0 X
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4. Evaluate this limit.

C 4x3 —2x%2+x-3

lim

x—1 x—1
Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 1 into the
limit for x.

. 4x° —2x*+x—3 4(1)°-2(1)*+1-3 0
Pt x—1 N 1-1 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
4x° —2x* +x—-3 (X +2x+3)(x — 1)

lim = lim
x=1 x—1 x—1 x—1

= lim(4x? + 2x + 3)
x—1
Substitute 1 into the limit for x.

= lin}(4x2 +2x+3)=4(1)*+2(1)+3=9
X—

. 4x3-2x2%4x-3
Answer: lim———=9
x—-1 x—1
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5. Evaluate this limit.

) 2x2 — 12x + 16
xl—rg x2—x—12

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 4 into the
limit for x.
2x%2 —12x + 16 B 2(4)2 —12(4) + 16 0

li _ 0
ok xZ —x — 12 42 —4—12 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
2x2—12x+16_ ~ 2(x* —6x +8)

}cl—lg x2—x—12 —}61_131 x2—x—12

B 1m2(x_2)(x_4)—lim2(x_2)
x4 (x—4)(x+3) x4 x+3

Substitute 4 into the limit for x.

2(x—2) 2(4-2) 4
4 x+3 443 7

. 2x%2-12x+16 4
Answer: lim —— = -
x4 Xx2-x—-12 7
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6. Evaluate this limit.
. x?+2x—3
im ——
x->-3 —3x—9
Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —3 into
the limit for x.

I x2+2x—3_(—3)2+2(—3)—3_0
o3 3x—9  —3(=3)—-9 0

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

the limit.

. x*+2x-3 (x+3)x-1) = x-1
ool —3x—9 ~ ol —3(x + 3) ~ 0 -3

Substitute —3 into the limit for x.

x—1 -3-1 -4 4
x->-3 —3 -3 -3 3

; x2+42x-3 4
Answer: lim =-
x—>—-3 —3x-9 3
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7. Evaluate this limit.

—x’4+x+6
x--2x2—2x—8

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —2 into
the limit for x.
—x*+x+6 —(=2)’+(=2)+6 0

I - _0
o %2 —2x—8 (=2)2—2(-2)—8 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
—x*+x+6  —(x*—x—6)

xlirzlz x?—2x—8 xlgzlz x?—2x—8

G =DEEY) L —(x=3)
T - H(x+2) o2 x—4

Substitute —2 into the limit for x.

~(x-3) —(-2-3) 5 5

lim =

x>-2 x—4 —2-4 —6 6
. —x%+x+6 5
Answer: lim — =—=
x——2 X°“—2x-8 6
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8. Evaluate this limit.

I 16 — x
xl—>r{164_\/§

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 16 into
the limit for x.

16—x 16—16 16—16 0
lim = —

x—16 4 — \/— 4 — \/_ 4 —4 0

The value of the limit is indeterminate using substitution. Now, rationalize the

denominator and simplify the limit.

po16-x L (16-X) (4++x)
x—>16 4 — \/} x—>16(4 \/—) (4 + Vx)
i (16_x)(4+ﬁ):,}§§‘6(4+‘/§)

x—16 16 — x

Substitute 16 into the limit for x.

lim (4+Vx) =4+Vi6=4+4=8
X

. 16-x
Answer: lim =8
x—16 4—/x
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9. Evaluate this limit.

 8x+32
erELxZ +5x+4

Solution:

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

8x+32  8(—4)+32 0

l = =
oax2 +5x+4  (—4)2+5(-4)+4 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
8x + 32 _ 8(x +4) _ 8

lim —————= =1
xoax? + 5x + 4 xl»rzl4(x+1)(x+4) x4 x + 1

Substitute —4 into the limit for x.

8 8 8 8

li = =
oax+1 —4+1 -3 3

) 8x+32 8
Answer: lim = —-
xXx—>—4 x2+5x+4 3
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10. Evaluate this limit.

I 9x + 27
im ——
x>-3x2+5x+6
Solution:

First, attempt to evaluate the limit using direct substitution. Substitute —3 into
the limit for x.

9x+27  9(—3)+27 0

l = =
o Bx2 +5x+6  (=3)2+5(-3)+6 0

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

the limit.
9x + 27 _ 9(x + 3) _ 9

lim ——— = = =1
o3 xZ +5x +6  xot3(x+3)(x +2) xos3x+ 2

Substitute —3 into the limit for x.

9 9 9

o x+2 —3+2 —1

=—9

. 9x+27
Answer: lim —
x—>—3X“+5x+6
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11. Evaluate this limit.

. x’+x—6
xlr{ls —4x% —16x — 12

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —3 into
the limit for x.

x2+x—6 (—3)2+(-3)-6 0

I - _2
xol3 4xZ — 16x — 12 —4(—3)2 — 16(-3)—12 0

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

. x*+x—6 (x+3)(x-2)
xo8 —4x? — 16x — 12 x> 3 —4(x2 + 4x + 3)

L x+3)(x—-2) X —2
TN T+ D +3) s —4x+ 1)

Substitute —3 into the limit for x.

x—2 —-3—-2 5

o —4(x+1) —4(—3+1) 8

. x2+x—6 5
Answer: |lim ———— = —=
x—>—3 —4x2—-16x—12 8
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12. Evaluate this limit.

. x3 — 9x
xl—rg 3x2—6x—9

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 3 into the
limit for x.

x3 —9x 33 -9(3) 0

I - _Y
*233x2—6x -9 3(3)2—-6(3)—9 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x3 —9x _ x(x?—9)

I =1
*533x2 —6x— 9 xo33(x% — 2x — 3)

o x(x+3)(x—-3) - x(x+3)
e 3(x—=3)(x+1) 03 3(x+1)

Substitute 3 into the limit for x.

x(x+3) 3B+3) 18 3

w33(x+1) 3B3+1D 12 2

] x3-9x 3
Answer: lim————— ==
x—3 3x2—6x—9 2
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13. Evaluate this limit.

Solution:

First, attempt to evaluate the limit using direct substitution. Substitute 25 into
the limit for x.

i 5=Vx _5-V25  5-5
xo3525 —x  25—25 25-25

0
0

The value of the limit is indeterminate using substitution. Now, rationalize the
numerator and simplify the limit.
5—vx . 5—+x 5++x

ler?SZS—x:er?sZS—x 5+ vVx

y 25 —x I 1
= |llm = l1im
%25 (25 — x)(5 +Vx) %255 4+ +/x

Substitute 25 into the limit for x.

I 1 1 1 1
im = = = —
x-2554++x 5++25 5+5 10

) 5—Vx 1
Answer: lim =—
x—25 25—x 10
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14. Evaluate this limit.

. 2x% 4+ 10x + 12
ol x2+ 3x + 2

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

the limit for x.

26 +10x + 12 2(=2)*+10(=2)+12 0

I - -
ot X2+ 3x + 2 (—2)2+3(=2)+2 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
2x* +10x +12  2(x* +5x +6)

lim = lim
x->-2 x%24+3x+2 x->-2 x2+4+3x+2

_ 2(x+3)(x+2)_l_ 2(x +3)
L (x+2)(x+1) Tt x4 1

Substitute —2 into the limit for x.

2(x+3)  2(-2+3) 2

. _
o X+ 1 2+1 1

. 2x24+10x+12
Answer: lim ————— = -2
x>—2 x%24+3x+2
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15. Evaluate this limit.

. x’+x—6
xHPBx2 + 8x + 15

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —3 into

the limit for x.

. x*+x—-6  (=3)’+(-3)-6 0
%2+ 8x+15 (—3)2+8(-3)+15 0

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

. x*+x—-6 (x+3)(x-2)  x—2
o 3x2 +8x + 15 xo3(x +3)(x +5) xosx+5

Substitute —3 into the limit for x.

x—2 -3-2 5

1i — —
3 x+5 —3+5 2

] x%+x-6 5
Answer: |lim ——=—=
x—>—3 X2+8x+15 2
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16. Evaluate this limit.

. x?+5x+4
¥4 X% + 9% + 20

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

x*+5x+4  (—4)?+5(-4H+4 0

I = =
“OCa X2+ 9x + 20  (—4)2+9(—4)+20 0

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

. x*+5x+4  (x+H+1) x+1
xotaxZ + 9x +20 xoa(x +5)(x +4) xocax+5

Substitute —4 into the limit for x.

I x+1 —4+1
o4x+5 —4+5

; x2+5x+4
Answer: lim ———— = -3
X—>—4 X24+9x+20
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17. Evaluate this limit.

y 2x2 — 4x — 30
*283%x2 — 18x + 15

First, attempt to evaluate the limit using direct substitution. Substitute 5 into the
limit for x.
2x?% — 4x — 30 2(5)2—-4(5)—-30 0

I =
*053x2 —18x + 15 3(5)2—18(5)+ 15 0

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

. 2x% — 4x — 30 1 2(x% —2x —15)
x053x2 — 18x + 15 x5 3(x2 — 6x + 5)

— lim 2(x—=5)(x+3) . 2(x+3)
x53(x —5)(x — 1)  x553(x — 1)

Substitute 5 into the limit for x.

_ i 23 2(5+3) _2(8) _ 4
+83(x—1) 3G-1) 3@4) 3

2x2-4x-30 4
Answer: lim————— =-
x—5 3x2—-18x+15 )
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18. Evaluate this limit.

. 16x3 + 80x2
%50 40%3 — 80x2

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute 0 into the
limit for x.

16x3 + 80x2 B 16(0)3 + 80(0)? 0

I - _Y
x50 40x3 — 80x2 _ 40(0)3 — 80(0)2 0

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

. 16x® +80x*  16x*(x+5)  2(x+5)
x50 40%3 — 80x2  x0040%2(x — 2)  x205(x — 2)

Substitute 0 into the limit for x.

2(x+5) 2(0+5) 10

sx—2)"50-2) —10 !

. 16x3+80x2
Answer: |m———— = —1
x—0 40x3—80x2
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19. Evaluate this limit.

. x>+ 64
lim ———
x>—4 x + 4

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

the limit for x.

. x*+64 (=4)°+64 0
x4 —4+4 0

The value of the limit is indeterminate using substitution. Now, factor and simplify
the limit.
x*+64 (x +4)(x%? — 4x + 16)

. A | — . 2
xirzlzt x + 4 xll)r£14 x+ 4 xlirzlzx(x x +16)

Substitute —4 into the limit for x.

lim (x? —4x + 16) = (—4)? — 4(—4) + 16 = 48

X——4

3
. x°+64
Answer: lim = 48
x—>—4 Xx+4
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20. Evaluate this limit.

. x3+x2—-9x—9
im
x--1x3 +x2 —4x — 4

Solution:
First, attempt to evaluate the limit using direct substitution. Substitute —1 into
the limit for x.

. *+x*-9x-9 (1*+(-1)*-9(-1)-9 0
o3 fx? —dx—4 (-1 +(-1)2—4(-1)—4 0

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

x4+ x2-9%x-9  (x+1D(x*-9)
lim = lim
x>-1x3 +x2 —4x —4  x->-1(x+ 1)(x? —4)
. x? -9
B xl»rzllxz —4

Substitute —1 into the limit for x.

- x%2-9 (—1)2—9 1—-9 -8
lim = = =

8
x--1x2—4 (-1)2—-4 1-4 -3 3

] x34+x2-9x-9 8
Answer: |lim ————— =-
x—>—1x3+x%2—-4x-4 3
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