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) limi=t®
x-0 X

lim =
x—0

d .
x — sin(x) . | dx (x — sin(x))
( ) P > d

x =

= chi_rg(l — cos(x))

=1-cos(0)

lim x—sin(x) -0

x—0 X

b) lim sin(2x)

x>0 2x2+x

1 (572) & (sin(22))
x—0 x—

m m
2x2% 4+ x 0

d 2
Ix (2x% + x)
_1i (Zcos(Zx))

x-0 4x+1

_ 2cos(0)
T 4(0)+1

sin(2x)

=2

x>0 2x2%+x

3. Find the limits:

a) lim vx + 9cos(x + m)
X—>—T



=v—m + 9cos(—m + 1)
=vV—m+ 9% 242041

b) lim x—cos(x)

X—00 X

lim x—cos(x) _ _ cos(x)

lim (1

X—00 X X—00

)
= lim (1) — lim (£2%)
X— 00 X— 00 X

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

—_1< (cos(x))sl

X X X

cos(x) 1

X

= lim (&) < lim (%)< 1im ()
xX—oo X X—00 X—00

X

X

0< (cos(x))< 0
Thus lim (22 = ¢
X—00 X

=1+0

lim x—cos(x) -1

X—00 X

4. Find the limits:

. 1 - cos(x
a) lim —2()
x-0 X

d
— -— (1 -
i (1 cos(x)) _ }Ci_rg 7 (1 — cos(x))

x—0 x2 d
—_ (XZ)
— lim (sin(x)) dx
- x—0 2x
i (220)

— X=0

2

Take the numerator. 3



d, .
lim (sin(x)) - lim (a(dsm(x))
x—0 x x—0 E(x)
=lim(cos(x) =1
x—0

Plug into the original equation
1

T2

. 1—cos(x 1
lim 2( )1
x—-0 X 2

b) lim X2

x—4 x—4

d
4 (Jx-2
:an§x)> m(>)
x—4 a(x—‘l-) x—>4-

i
s

lim =2
x—4 X—4 4
5. Find the following limits:

1i sin(x)

a)

x—1 2+ cos(x)

Substituting the variable with the value:

_ sin(m)
T2+ cos(m)

0
1

sin(x)

x—71 2+ cos(x) -

b) llnlizfii;L!E

x-1

Substituting x with 1:

\/2+1 V3
1

=0



. V2x+1 -3
lim————=0

x—-1 X

6. Find the limit:

lim (4x —J16x2 - x)

X—>00

lim (4x —V16x2 — x) = 9llm 4x_m

X—00

x
= lim ———
xX—00 x4x—\/ 16x2—x

X

) 1
= lim
X0 16—§+4

Substituting x with co:
t-0
1
Thus lim =
x>0 1. \/_ 6+4 8

lim (4x —V16x2 — x) ==

X—00

1 1
_+_
7. Evaluate the limit: lim ; :

x-—4

Applying L'Hopital’s rule:

1,1 d, 1,1
e _ a(; r
—>—4x+4 —>—4 —

x—>—4 x 4dx(x+4)

Substituting x with -4

-1
16

1,1
x'a_ 1
x——4 xX+4 16



=

8. Find the limit: lim
x-7

x-7

d
N _ —(x+2-3
lim ( X2 3) =lim <—dX(d x )>
x->7 \ x=7 x—7 Z&=7)

d 1
A|SO,;(VX+ _3)_2\/ﬁ

1 1

(7).

}Ci_r)r; (2\/%) RPN

Thus lim
x-7

lim (\/m—s) =

1
x=7 6

x-7

. .. . x3-1
9. Find the limit: Ll_t)l} (ﬁ)

3 _ i 3_1
lim(x2 1)=lim dj(x—)
x—->1\x—1 x-1 a(xz—l)

. 3x2 . 3x
=lim(=—)=1lim (=
x—1 \ 2x x—1\ 2

Substituting x with 1:

. x3-1
lim =
x—>1\x2-1

3
2

N | w

10. Given that f(x) = :11

Find the instantaneous rate of change.

d 1 -1
ol Comr oy

1

The instantaneous rate of change is: f'(x) = a2



