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(1) Evaluating Limits when x — 0
(2) Evaluating Limits when x — a

(3) Evaluating Limits when x — oo

(4) Limits with Exponential and Logarithm Functions

(5) Limits with Trigonometric Functions

(6) Limits with Inverse Trigonometric Functions

(7) Additional Limits

1. Evaluating Limits when x —

(1)

2)

3)

4)

&)

(6)

(7)

Evaluate lim (x2 — 2)2 + 6.

x—0

. S5x
Evaluate lim —.
x—>0 X

o 17x
Evaluate lim —.
x—0 2x

o -317x
Evaluate lim .
x—0 422x

. -317x -3
Evaluate lim —.
x=0422x + 5

Evaluate lim
h—0 h

Vit x4+x2-1

Evaluate lim
x—0 X



(8) V2+x—4/2
Evaluate liII(l) _
xX— X

©) 1 1 1
Evaluate lim — -— ).
h=0h\ \x+h fx
2
(10) Evaluate lim al .
X*O\/a+x—\/a—x

(11) V1i+x-—1
Evaluate lir% _—
X — X

(12) Evaluate lim al

=0 THx—1

13 * =2
(13) Evaluate lim L.
x—0 x2
(14) fx+Ax) = f(x)
Evaluate li h = b.
VauaeA;r_I)lO 1Ay —x ,when f(x) = y/ax +
15 X+ Ax)— f(x
(15) Evaluate lim / ) =S¢ ),When fx) = (mx +co)".

Ax—0 (x + A)C) — X
2. Evaluating Limits when x — a

(1) Evaluate lim (6x2 —4x + 3).

x—1
(2) . x%2-49
Evaluate lim .
x=7 x—=17
3) x2—6x+8

Evaluate lim
x—2 x—2

4 2x%>+9x -5
@) Evaluate lim x-l——x
x—-5 X + 5
5) ox3—1
Evaluate lim
x=1 x—1
(6) x2—4x+3

Evaluate im ——— .
x—>3x2-2x-3

7 348

) Evaluate lim iy .
x=2 Xx4+2

(8) x*-81

Evaluate lim
x=-3 x—3



) . x> =3125
Evaluate lim ———.
x=5 x-=95

(10) . x12 —a 12
Evaluate lim ———.
x—a X—a

(11) 512 _ 4502
Evaluate lim
x>a X—a

(12) ‘ (x+2)5/3 _(a+2)5/3
Evaluate lim .
xX—a X —a
(13) . x3—64
Evaluate lim .
x-4x2-16
(14) x> =32

Evaluate lim .
x—>2 x> —8

(15) Coxt =1
Evaluate lim
x—-1 X —

(16) X —+\/a
Evaluate lim u
x>a X-—da

(17) V3I-x-1

Evaluate lim
x—2 — X

(18) \/a+2x—\/§

Evaluate lim

o \BaFa-2yx

(19) oxt=a”
Evaluate lim
x—>a X —d

3. Evaluating Limits when x — oo

1 2
M Evaluate lim alis )
X—>00 X —
(2) 3x2+2x -5

Evaluate lim .
x—005x2 +3x + 1

3 2 _T7x+11
) Evaluate lim roa+
x—00  3x2 410

4 2x3 = 5x+7
@) Evaluate lim ﬁ.
x-007x3 +x2 -6

5 2x3 —5x+7
©®) Evaluate lim &
x>0 7x3 4+ x2 -6



© Evaluate lim Ox — Didx - 5).
x>0 (x—=6)(x—3)

(7 , 1 1 1
Evaluate lm {+—+ —+ ...+ — ).
n— oo 32 33 3”

®) Evaluate lim al

v S

(9)  Evaluate lim 2%.

X—> =0

(10) ) 1\"
Evaluate Iim |1+ -] .
n

n—oo

11 r+1
(D Evaluate lim + .
1002 4]

(12) Evaluate lim Vn?2 +1 + n.

n— oo

(13) Evaluate lim Vn? + n + n.

n— oo

4. Limits with Exponential and Logarithm Functions

(D) et =1
Evaluate lim .
x—0 X
2) oa*—-1
Evaluate lim .
x—0 X
3 In(1 + x)
) Evaluate lir% _—
x— X

(4)  Evaluate lin})(l + x)l,

5 a*=-b*
Evaluate lim .
x—0 X
6 * x_-2
© Evaluate lim L.
x—0 x2

(7)  Evaluate lim 2%.

(8)  Explain why lim1 In(x) does not exist.

(9)  Explain why lir% 2% does not exist.

(10) Explain why lim 2"~ does not exist.

x—1



(11)

(12

(13)

Evaluate lim

Evaluate lim

Evaluate lim

J(x+Ax) = f(x)

Ax-0 (x+Ax)—x

fx+Ax) - f(x)

Ax—>0 (x+ Ax)—x

f(x+Ax) - f(x)

Ax—0 (x 4+ Ax)—x

Vx

where f(x) =e"".

where f(x) = In(ax + b).

where f(x) = x*.

5. Limits with Trigonometric Functions

(1

2)

3)

4)

)

(6)

(7)

(8)

)

(10)

(11)

(12)

(13)

(14)

sin3x

Evaluate lim
x—0 X

. sinxcosx
Evaluate lim —.
x—0 3x

tan x

Evaluate lim
x—>0 X

1 —=cosx
Evaluate lim —
x—>0 gin© x

tanax

Evaluate lim .
x—0tan bx

sin(x/ 4)
Evaluate lim ——.
x—0 X

sinmx

Evaluate lim .
x—0tan nx

.1 —-cos60
Evaluate ‘;H’I}) _—

1 —=cos2x
Evaluate im ————

x>0 3tan? x

COS2 X

Evaluate lim —.
x—»01 —sinx

. tan2x — x
Evaluate Ilm ———.
x=>023Xx —SIn Xx

. sinx —sina
Evaluate lim —.
xX—a X —a

Evaluate lim -
x—0 sSin x

tan3x — 2x

Evaluate lim >

x=>03x —sin” x

sinSx — sin3x



(15) X 2 _tan2x
Evaluate lim ——.
x—0 tan x

1-—t
(16) Evaluate lim ﬂ.
x—nld x —rml4

(17) tan(x /2)
Evaluate lim ——.
x—=0 3x

(18) 1 —cos2x +tan’ x
Evaluate lim - )
x—0 X sin x

(19) Show that if
lim kxcscx = lim xcsckx,

x—-0 x—0

then
k=+1.

(20) sin(a + h) — sina
Evaluate }}irr%) P .

(21) cos(z/ h)
Evaluate llm ——
h— oo h—-2

6. Limits with Inverse Trigonometric Functions

(1) 1—x

Evaluate lim .
x—1arccos? x

(2) ) x — cos(arcsin x)
Evaluate lim - .
x—1/y/2 1 — tan(arcsin x)

@ (1= yT=7)

Evaluate lim

=0 aresin® (x)y/1 — x2

1 —
) Evaluate lim —x
x—1 7 — 2arcsin x

(5) . arctan2x
Evaluate lim ——.
x—1 sin3x

7. Additional Limits

(1) .1
Let p € R5 . Evaluate lim —.

n—o npP

(2)  Letr € R such that Ir] < 1. Evaluate lim r".

n— oo

3)

1
Leta € R, . Evaluate lim an.

n—-oo



4)

®)

(6)

(7)

®)

)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

21)

(22)

1
Evaluate lim nn.
n—oo
n

. a
Leta € R, . Evaluate lim —.
n-o nl

log n

Evaluate lim
n—-o nP

n
Let a € R. Evaluate lim <1 + ﬁ) .

n—oo

nP
Leta, p € Rwitha > 1 and p > 0. Evaluate lim —.

n— oo al’l

Evaluate lim .
n— oo 2n + 3

n n+1

Evaluate lim
n-oon+1 n

1-n

Evaluate lim
n—-o pn

3n—1

Evaluate lim .
n-o2n+5

S
+

Evaluate lim

n—oo

S %

Evaluate lim .
n-oon+1

Evaluate lim 1 +( — 1)"+!,

n—oo

Evaluate lim nP",

n—oo

Evaluate lim a, when a, = \/§ .

n—oo

n
Evaluate lim —.
n—oo

) nm
Evaluate lim cos —.

n—oo

1
Evaluate lim (1 4+ (= 1D")—.
n

n—oo

4n? —2n +cosn

Evaluate lim
n-o 3p24+7n+6

. 3n—-15
Evaluate lim .
"= 202 4 14+1/3n2 4+ 4




23 2n® +6n+2
23) Evaluate lim w
n—>e3n3 —n2—n

(24) Evaluate lim \/n2 +3n— \/n2 + 4.

n—oo

(25) Evaluate lim %/2n.

n—oo

(26) . I
Evaluate lim |1 — =] -

n—co n

27) Evaluate lim V/ n2.

n—oo

28 logn+1
(28) Evaluate lim g—
n— oo n

(29) log(n + 1
Evaluate lim M
n— oo n

30 log n
(30) Evaluate lim £
n— oo n

(31 . n"
Evaluate llim ———.
n— oo (l’l + 3)n+l

(32) 2n)3
Evaluate lim (2m)

n—oo

(33)

Evaluate lim <

n->o\n 4+ 3) )
(34) oo
Evaluate lim 2—n

(35 ] 2n
Evaluate lim .
n—oo (2n)!

'
(36) Evaluate lim ——
n— oo 106n

(37)  Evaluate lim %/2n + 1.

n—oo

(38) Evaluate lim V/n2 + n.

n—oo

!
(39) Evaluate lim i.
n— oo nn

(40) . (1
Evaluate lim sm(g + —).

n— oo n

(41) Evaluate lim tanh n.

n—oo



(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(1)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

Evaluate lim nsin<z>.

n— oo n

)

Evaluate lim arctan (cos <£> > .

n— oo n

.1 2n? +1
Evaluate lim —cosh| log .

n—-oon n

Evaluate lim (n + l)log( "

n—oo

1
1 —=x%—cosx

Evaluate lim
x—0 X 4

. Xx —arctan x
Evaluate im ——.
x—0 _x3

3" — nl
Evaluate llm ——.
n—-o pnl 4+ 4" =2

cos n + log n + n’

Evaluate lim

1
(=D"nn
Evaluate lim .
n—oo l
3n
b3
Evaluate lim n(— — arctan n)
n— oo 2
2n3 = 5" 42"
Evaluate lim L
n— oo 5" -5
n! + 3"
Evaluate lim .
n—o 2" 43

Evaluate lim \/4 + n.

n—oo

log(n? +3)
Evaluate lim ——.
n—c log(3n +3)

Evaluate lim log(n2 + 1) - log(n2 + 3).

n—oo

) n! +3"
Evaluate lim ——.
n—o 3" 4+ logn

) n—1\"
Evaluate hm( ) .

n—oo\ 1 —

Let p € R, (. Evaluate lim xPe™".
X—> 00
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