MATH 221: Calculus and Analytic Geometry
Prof. Ram, Fall 2004

HOMEWORK 5
DUE October 11, 2004

Problem A. Evaluating limits when = — 0.

(1) Evaluate lim (2% — 2)? + 6.

r—0

)
(2) Evaluate lim o7
x—0 x

17z
3) Evaluate lim —
(3) valuate lim ——.

—317
(4) Evaluate il_) L 422;

—317x -3
(5) Evaluate il—>0 m

(6) Evaluate lim ’ + \/_

h—0

V1 2—-1
(7) Evaluate lim Trte .

r—0 X

VIFT- V3

(8) Evaluate lim

r—0

1 1 1
9) Evaluate lim — —— .
) h—>0h<\/x—|—h \/5)
2x

10) Evaluate li .
(10) Vauaewl—r%\/a-l—x—\/a—x

V1 -1
(11) Evaluate lim +—m
r—0 €T
x
12) Evaluate lim —.
(12) r—0+/1+2—1
T —r _ 9
(13) Evaluate lim L.
r—0 :L’Q



(14) Calculate dim f(zjx—:AAxi)__faEx) when f(x) = vax +b.

e+ Ax) — f(2)
(15) Calculate Alclngo @+ A —z

when f(z) = (mx + ¢)™.

Problem B. Evaluating limits when = — a.

(1) Evaluate liml(6ac2 — 4z + 3).

249
(2) Evaluate i1_)m7 xx —
r? — 6z +8

(3) Evaluate lim

212 —
(4) Evaluate lim R
z——5 T+ 5
3 —1
5) Evaluate li
(5) valuate lim ——
% — 4z +3

(6) Evaluate lim

3
8
(7) Evaluate lim v :
z——2 T+ 2

rt — 81
8) Evaluate li .
(8) valuate lim ——

5 — 3125
(9) Evaluate lim r =92
r—5 x —H

12 .12
(10) Evaluate lim

r—a r—a

5/2 5/2

(11) Evaluate lim T

r—a r—a

—a

2 5/3 _ 2 5/3
(12) Evaluate lim (z+2) (a+2) .

r—a r—a

3 _ 64
(13) Evaluate lim iz —=



o x® =32
(14) Evaluate il_)Hl2 pa—

" —1
15) Evaluate li .
(15) valuate lim ——

(16) Evaluate lim M.

z—a T —a

V3—z-1
(17) Evaluate lim 3—x

r—2 2—x

Ja+ 9z —+/
(18) Evaluate lim crer 3x‘
z—a \/3a +x — 2\/T

n_ qn

(19) Evaluate lim =

z—a T —a

Problem C. Evaluating limits as z — oo.

2
(1) Evaluate lim T

oo — 2

. 322422 -5
(2) Evaluate mh_)r{)lo m

2 _Tr+11
(3) Evaluate lim i i
z—oo  3x2 4 10

. 223 — 5x + 7
(4) Evaluate mlLH;O m

. (Bz—1)(4x —5)
(5) Evaluate :,;h—{%o G163

1 1 1 1
(6) Evaluate nan;O§+§+§+...+3_n_

(7) Evaluate lim x

v—00 \/422 +1—1

(8) Evaluate lim 2%.

r——00

1 n
(9) Evaluate lim (1—|— —) )
n

n—oo



. t+1
(10) Evaluate tll)rgo o

(11) Evaluate lim v/n?2+4+1—n.

n—oo

(12) Evaluate lim \/n2+n —n.

n—oo

Problem D. Limits with exponential and log functions.

r—1
(1) Evaluate lim ¢ .
z—0 x

rT—1
(2) Evaluate lim a .
x—0 x

In(1
(3) Evaluate lim M

r—0 xX

(4) Evaluate lim (1 + z)'/*.

xr—

T _ pr
(5) Evaluate lim ¢
z—0 x

T -z _9
(6) Evaluate lim ere —°
z—0 2

(7) Evaluate lim 27%.

r——00

(8) Explain why lim Inx does not exist.

r——1

(9) Explain why lim 2/% does not exist.

r—0

(10) Explain why lim1 21/(@=1) does not exist.

(11) Calculate lim flz + Ax) — f(x)

— VT
A T A — 2 when f(x) = eV®.

. [zt Ax) - f(z)
(12) Calculate Aligo @t A -z

when f(z) = In(ax 4 b).

(13) Calculate lim fz + Azx) — f(x)

h = g%,
A Ar) — when f(z) ==z



Problem E. Limits with trigonometric functions.

sin 3z

(1) Evaluate lim

r—0 X

(2) Evaluate lim SIRTCOST
z—0 3z

tanx

(3) Evaluate lim

z—0 X

]_ —
(4) Evaluate lim — Zosw
z—0 sin“x

tan ax

5) Evaluate li .
(5) Vauaex%tanbm

i 4
(6) Evaluate lim %

x—0 €

sin mx
(7) Evaluate lim :
z—0 tan nx

1 — cos 66
(8) Evaluate lim TR
0—0 0

1-— 2
(9) Evaluate lim #.
z—0 Jtan“x

COS2 T

10) Evaluate li .
(10) varnate 1 —sing

tan 2z —
(11) Evaluate lim ansr = @ a:. 33.
z—0 3x —sinx

(12) Evaluate lim ST 7 SIa
z—a T —a

in bx — sin 3
(13) Evaluate lim Sl I" St .CC‘
x—0 Sin x

t -2
(14) Evaluate lim tan 3y — 2

-0 3x — sin® x

2 _tan?2
(15) Evaluate lim T ANy
z—0 tanx



1—t
(16) Evaluate lim —
c—m/4 T — /4

2
(17) Evaluate lim tan?()ﬂ.

x—0 €T

1-— 2 t 2
(18) Evaluate lim Cos 2z + tan ‘o

z—0 rsinx

(19) If lim kz cscx = lim z csc kz, explain why k& = £1.

x—0 20

(20) Evaluate lim sin(a + h) —sina
h—0 h

(21) Evaluate lim M'

A
Problem F. Calculating lim —f
Az—0 Az

(1) Calculate Alirgo f(:(cx++AAsci)—_faEx) when f(x) = sin 2z.
- flz+ Az) — f(z)
(2) Calculate Alglvgo @+ Ar)—z

when f(x) = cos2z.

when f(z) = sinz2.

. flx+Azx) — f(x)
(3) Calculate Alslcrgo R

when f(z) = cos z2.

. flxz+ Azx) — f(x)
(4) Calculate AI;IEO CEVp

(5) Calculate lim flz + Az) — f(z)

h — sinz.
Az—0  (z+Az)—=z when f(z) sin

(6) Calculate lim flz + Ax) — f(x)

Ar—0  (v+ Az) — = when f(x) = zsinz.

(7) Calculate lim flz + Az) — f(z)

Az—0 (x4 Az) —=x when f(z) = "%,

(8) Calculate lim flz + Az) — f(x)

h — COST
Az—0  (z+Az) -2 when f(z) = e



. flz+Ax) — f(x) _ sinz
(9) Calculate Alggo @+ A —z when f(x) = —

Problem G. Limits with inverse trig functions.

) 1—2z
(1) Evaluate :%l—>m1 o Ta)E"

x — cos(sin™! )

2) Evaluate lim .
@) e—1/vZ 1 — tan(sin ' z)

z(1—v1—2a?2)
SV

1—2z

(3) Evaluate lim —
z—0 (sin

(4) Evaluate lim ——————.
z—1lq —2sin” " x

tan—!2
(5) Evaluate lim wn ey
z—0 sin 3z



