Exploring Limits ... Set 1

1. Evaluate this limit using the Limit Laws. Show each step.

lim(2x2 — 3x + 4)

x—5
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Answers

Notice that the limits on this worksheet can be evaluated using direct
substitution, but the purpose of the problems here is to give you practice at using

the Limit Laws.
1. Evaluate this limit using the Limit Laws. Show each step.
lim(2x? — 3x + 4)
x—D
Solution:
Using the Limit Laws, rewrite the limit.
lim(2x? — 3x + 4) =lim2x? — lim3x + lim4
x—=5 x—5 x—5 x—5

= 2limx? — 3limx + lim4
x— x—5

x—5
2
=2 (limx) — 3limx + lim4
Xx—5 x—5 x—5
=2(5)2—-3(5)+4 =139

Answer: 39
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2. Evaluate this limit using the Limit Laws. Show each step.

_ (x3 +2x?% — 1)
lim

x——2 5 — 3x
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Answers

Notice that the limits on this worksheet can be evaluated using direct
substitution, but the purpose of the problems here is to give you practice at using
the Limit Laws.

2. Evaluate this limit using the Limit Laws. Show each step.

_ (x3 + 2x% — l)
lim

x——2 5——3x

Solution:
Using the Limit Laws, rewrite the limit.

lim
x——2

32?1 _ 3:11,11129(3 + 3:1211229(2 — lim 1
5—3x

Iim 5 — lim 3x
x——2 x——2

( lim x)3 + 2 ( lim x)z — lim1

x——2 x—o—2 x—-—2

Iimb5— 3 lim x

x——2 x——2
(-2 +2(-2-1_-8+8-1_ 1
B 5—3(-2) 546 11

1
Answer: ——
11
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3. Evaluate this limit using the Limit Laws. Show each step.

(V3 +h — 2)
h

lim
h—=6
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Answers

Notice that the limits on this worksheet can be evaluated using direct
substitution, but the purpose of the problems here is to give you practice at using
the Limit Laws.

3. Evaluate this limit using the Limit Laws. Show each step.

_ (v3 +h— 2)
lim —

h—6
Solution:

Using the Limit Laws, rewrite the limit.

(W - 2) _ AR

lim
h—=6

h limh

h—6

JimB+h)=jim2 i3+ mh—ln2 - mT6-2 3-2
limh B limh B 6 6
h—6

— h—6

| =

1
Answer: P




Exploring Limits ... Set 1

4. Evaluate this limit using the Limit Laws. Show each step.

_ (x2 — 1)
lim
=1\ x+1
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Answers

Notice that the limits on this worksheet can be evaluated using direct

substitution, but the purpose of the problems here is to give you practice at using

the Limit Laws.
4. Evaluate this limit using the Limit Laws. Show each step.

lim
x—=1\x+1

The given limit can be factored and simplified.

x*—1 x—1Dx+1
(X ) =lim (x )(x ) = lim(x — 1)
x + x—=1 x+1 x—1

Solution:

lim
x—1

Using the Limit Laws, rewrite the limit.
lim(x—1)=lmx—-Iliml=1—-1=0
x—=1 x—1 x—=1

Without factoring and simplifying, using the Limit Laws, rewrite the limit.

x—1

2
(;(2 _ 1) limx? — lim1 (limx) —liml 42 1

lim —xzl x21 Lol — __
x-»1\x+1 lin}x + lim1 limx + lin}l 1+1 2
x— x—

x—=1 x—=1

Answer: 0

=0
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5. Evaluate this limit using the Limit Laws. Show each step.

lim
x—=b

(\fxz +4x+43)

X
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5. Evaluate this limit using the Limit Laws. Show each step.

(\fx2+4x+4—3)

X

lim
x—=6

Solution:

The given limit can be factored and simplified.

(\/x2+4x+4—3) ' ((_x+2)23)
= 11m
X

X

o (x+2-3 o /x—1
= lim (—) = lll]l( )
x—6 X x—6 X

Using the Limit Laws, rewrite the limit.

lim

x—6 x—6

lim
x—6

Fﬂkmﬁmhmlg
limx 6 6
x—6

X

Without factoring and simplifying, using the Limit Laws, rewrite the limit.

limVxZ + 4x + 4 — lim3 limx2 + lim4x + lim4 — lim3
x—6  _

X6 Al x—=6 x—6 x—6 x—6
limx limx
x—6 x—6

2
J(linge)” + e+ iyt W3 oA -3

limx 6
x—=6

5
Answer: -

10
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6. Evaluate this limit using the Limit Laws. Show each step.

lim(5x3® — 3x%2+x — 6)
x—4

11
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6. Evaluate this limit using the Limit Laws. Show each step.

lim(5x% — 3x%2 + x — 6)
x—4

Solution:
Using the Limit Laws, rewrite the limit.

lim(5x% — 3x%2 + x — 6) =1lim5x® — lim3x? + limx — lim6
x—4 x—4 x—4 x—4 x—4

3 2
=5 (limx) -3 (limx) + limx — lim6
x—4 x—4 x—4d x—4

—5(4)} —3(4)24+4—6 =270

Answer: 270

12
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7. Evaluate this limit using the Limit Laws. Show each step.

11'1111(;)('4 —3x)(x% + 5x + 3)

13
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Answers

7. Evaluate this limit using the Limit Laws. Show each step.
lim (x* — 3x)(x% + 5x + 3)
x——1

Solution:

Using the Limit Laws, rewrite the limit.

lin_l_l(x"‘ —3x)(x? + 5x + 3)

= ( lim x* — lim Bx) . ( lim x2 + lim 5x + lim 3)

x——1 x——1 x——1 x——1 x——1

4 2
= [( lim x) — 3 lim x] . [( lim x) + 51lim x + lim 3]

x——1 x——1 x——1 x——1 x——1
= [D*=3(=D]- [(-1)* + 5(-1) + 3]
=[1+3]-[1-5+3]=4-(-1)=—4

Answer: —4

14
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8. Evaluate this limit using the Limit Laws. Show each step.

I xt—4
o\ 232 35 1 2

15
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8. Evaluate this limit using the Limit Laws. Show each step.

. x*—4
vo2 \ 2% — 3x + 2

Solution:

Using the Limit Laws, rewrite the limit.

w4 limzx"‘ — 1111124
lim = T S
X—2 (2;\:2 — 3x + 2) lim 2x2 — lim 3x + lim 2
x——2 x——2 x——2

( lim x)4 — lim 4

x——2 x——2

2
2 ( lim x) —3limx+ lim 2

x—=—2 x—=—2 x——2

(—2)*—4 16-4 12 3

T2(-2)2-3(-2)+2 8+6+2 16 4

3
Answer: "

16
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9. Evaluate this limit using the Limit Laws. Show each step.

limyx*—3x—6

x—2

17
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9. Evaluate this limit using the Limit Laws. Show each step.

limyx*—-3x—6

x—2

Solution:

Using the Limit Laws, rewrite the limit.

lin% Vx*—3x—6 = |[limx* —lim3x — lim6
xXx—

x—=2 x—=2 x—2

4
= J(limx) — 3limx — lim6

x—2 x—2 x—=2

=24 -32) - 6=V4=2

Answer: 2

18
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10. Evaluate this limit using the Limit Laws. Show each step.

. x*—2 2
im
x-=2\x3 —3x+5

19
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Answers

10. Evaluate this limit using the Limit Laws. Show each step.

I xt -2 ?
3 x3—-3x+5

Solution:

Using the Limit Laws, rewrite the limit.

2 - I T 2

lim Xz VL limx® — lim2

x-2\x3 —3x+5 limx3 — lim3x + lim5

x—=2 x—2 x—2
4 2
(lngr) —tmz | e r -

o 3 — 3 P = —

(]imx) — 3limx + lim5 23-3(2) +5 7

x—2 x—2 x—2

Answer: 4

=22 — 4

20
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11. Evaluate this limit using the Limit Laws. Show each step.

- 3 042 4 43
}Clﬂg(l—i—\@(Z 9x= + x°)

21
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Answers

11. Evaluate this limit using the Limit Laws. Show each step.
- 3 —Qy2 3
}:1251;(14—\@(2 Ox“ + x7)

Solution:
Using the Limit Laws, rewrite the limit.

]im(l + 3\/?) (2—9x%2 +x%) = Llriml + lim 'V_] [111112 — 111119x +
x—8 —8 x—8

2 3
= |lim1 +°3 ,limx - |lim2 — 9 (limx) + (limx) ]
x—8 4] x—8 x—8 x—8 x—3
= [1+ V8] -[2—-9(8)* + 87]
=(1+2)(2—-576+512) = —186

Answer: —186

llmx

x—8

)

22
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12. Evaluate this limit using the Limit Laws. Show each step.

lim
x—2 .

23
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12. Evaluate this limit using the Limit Laws. Show each step.

. 2x2 41
x5 | 3x — 2

Solution:
Using the Limit Laws, rewrite the limit.

. 2x2+1 . 2x2+1
xo2 | Bx—2  |xo2 3x — 2
lim2x? + lim1 2 (lim;&n:)2 + lim1 92 -
— x—=2 x—2 — x—=2 x—=2 — 2(2) + 1 — E
lim3x — lim2 3limx — lim2 3(2)—2 4
x—=2 x—2 : x—2 x—2

3
Answer: >

3
-2

24
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13. Evaluate this limit using the Limit Laws. Show each step. Give an exact answer.

lim (Zsinx + 3cosx + 4tanx)

x—7

3

25
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Answers

13. Evaluate this limit using the Limit Laws. Show each step. Give an exact answer.

lim (Zsinx + 3cosx + 4tanx)
I—3§

Solution:
Using the Limit Laws, rewrite the limit.

lim (Zsinx + 3cosx + 4tanx) = 2limsinx + 3limcosx + 4limtanx

X—= X— X—— X——

3 3 3 3
= 2sin (g) + 3 cos (g) + 4 tan (%)

=2(§)+3@)+4(\f§)=5\/§+%

Answer: 5V3 +§

26



