Homework 281 BUNKER HILL COMMUNITY COLLEGE MAT - 281
Chapter 1 and 3.5

Name

PLEASE SHOW ALL YOUR WORK AS NEATLY A S POSSIBLE :
SHOW ALL YOUR WORK TO RECEIVE FULL POINTS :

Use the graph to evaluate the limit. Does the limit exist ? Why?

1) lim f(x) = lim () =

x— 0 x—0*




lim x—=0- f(x)=-3
lim x—0* f(x)=3

The limit does not exist because there is a jump discontinuity at 0 i.e. left-hand
limit # right-hand limit.

2. Find the limits:

. Xx—sin(x
a) lim =t
x-0 X

lim (x — sin(x)) - lim (1 B sin(x)))

x—0 X x—0 X

= by squeeze theorem, lim SIn® - g
x>0 X
=1-1=0
] x—sin(x) -0
x—0 X
b) lim sin(2x)
x—0 2x%+x

sin(2x
_ /sin(2x) o[ 2x %
lim (—) =lim| ———
x-0 \2x2 + X x-0\ 2x%2 +X

2 sin(2x) sin(2x)
=lim Z_ =2 *]lim | 2
x—-0 \ 2x+1 x—0 \ 2x+1

by squeeze theorem, lim 22X thus lim (_Sin(zx)) -1
x-0 X x-0 \  2X

2%1
= =2
1

sin(2x) _

X—0 2X2+Xx

3. Find the limits:



a) lim vx+ 9cos(x + m)

X—>—T

=+/—m + 9cos(—m + m)
=vV—m+ 9% 242041

b) lim x—cos(x)

X—00 X

. Xx—cos(x) _cos(x)
lim ———==lim (1 — )

X—00 X X—00
= lim (1) — lim (<%
X—00 X—00 X

But the limit of a constant is equal to the constant.

-1 cos(x) 1
X S( X )Sx

= lim () < lim n (=)< lim ()

Xx—oo X x—oo X

X

0< (&(X))<0

Thus lim (£2%) = 0
X—00 X

=1+0

lim X—Cc0s(X) -1

X—00 X

4. Find the limits:

Ccos(x
a) lim —2()
x—-0 S

lim (LOS(X)) _ }(i_r)% ((1 — cos(x)) . 1+ Cos(x))

X—0 X2 X2 1 + cos(x)

T 1—cos?(x)
- }(1_% (x2 (1+cos(x)))



s sin?(x)

B }g»% (x2(1+cos(x)))

s sin?(x)\ 4 1 1

- Ll—r}%( X2 ) }g»% ((1+cos(x)))

Taking hm( X(X)) lim (Sm(x)) lim (m) =1*1=1

x—0 X x—)O X

1 1

=1 — =
(1+cos(0)) 2

. 1 —cos(x 1
lim L=os® _ 1
x—0 x2 2

b) lim Vx2

x—4 x—4

- lim (55 = lim (5 =55)

=lim (5 )

- }(i_l:f}; (\/il+2)

1 1

Va+2 4
Vx-2

. 1
lim ==
x—4 X—4 4

5. Find the following limits:

a) lim sin(x)

x—T1 2+ cos(X)

Substituting the variable with the value:

sin(m)
T2+ cos(m)

0
1

sin(x)

x—T 2+ cos(x) -

4
b) lim V2x+1 —/3

x—>1 X



Substituting x with 1:

\/2+1 V3 -0
1

lim \/2x+1—\/— -0

x—1

6. Find the limit:

lim (4x —/16x?% — x)

X—00

lim (4x —V16x2 — X) = lim ——— p” m
Xx—o00 4X— -

X—00

X
= lim ———
X— 00 X4X—v 16x2-x

X

= lim
x-0 fy6_1

Substituting x with co:
Lo

_1

Thus)ll_)rg\/i \/_+4 8

llm(4x —V16x2% — X) =1

X—00

11
_+_
7. Evaluate the limit: lim **
x——4 X+4
4+x
Solving for the numerator: - + Pialoe
X
4+x 4
. “ax - x+
lim %= lim
x——4 X+4 x——4 4x(x+4)
1 -1
T (4x4) " 16
1,1
A
X—>—4 X+4 16



8. Find the limit: lim( "*2‘3)

x—7 x-7
Rationalizing the numerator:

\/x+2—3*\/x+2+3 _ xX-=7
x—=7 Vx+243  x—-7(Vx+2+3)

Thus lim( X+2_3)— lim( ! )— L1
=7\ x=7 ) x57 \Vx+2+3) ~ V7+2+3 6
. Vx+2-3 1
lim = -
X—7 x—7 6

3 _
9. Find the limit: lim (Xz—l)
x-1 \x* -1

lim(xg_ 1)=lim(x & 1))

x—>1 \x% -1 x-1 x2-1)

=lim (x + 25 05) = i (x +55)

Substituting x with 1:

1 3
1 +(1+1)_;

. x3 -1 3
lim (= ==
x—1 \x¢ =1 2

10. Given that f(x) = ﬁ

Find the instantaneous rate of change.

Solving the numerator:

1 1 -h 6
(x+h)-1  x-1  x-1(h+x-1)




1 1
: Gth-1 x-1 | _ s -1 _ -1 __ 1
%11_% < h ) - },IE)% ((x+1)(h+x—1)) T x+D)(x-1)  (x-1)2

1

The instantaneous rate of change is: f’(x) = Ly



