MATH 203/2 FALL 2006
ASSIGNMENT 3 SOLUTIONS

Section 2.5

10. Iim f(x)=lim (xz—ﬂ' T-x )=li111 ¥+ [Tim 7-lim =42+1f 7-4=1 6+J§ =f(4) .

Xx—4 X—4 I—4 x—4 X—4

By the definition of continuity, f is continuous at a=4.

_ |+ if x<1
0./ 9 4o ifx>1

lim f(x)=lim (1+x )—l 1 =2 and

X— l X— 1

lim f(x)=lim (4-x)=4-1=

X— 1+ X— l+

Thus, f is discontinuous at 1 because lim f(x) does not exist.
i—1

1 if x<1
38. flx)= Ix if 1<x<3
1’3(—3 if x>3
f 1s continuous on (-oo.1) , (1.3) , and (3,00 ) , where it 1s a polynomial. a rational function, and a
composite of a root function with a polynomial. respectively. Now lim f(x)=lim (x+1)=2 and
X— ]_ X— 1_
lim f (x)=lim (1/x)=1.so f is discontinuous at 1.

1—>1 .1—}].

3, 1
IIJ “——__,

(3,00

Since f(1)=2 . f is continuous from the left at 1. Also, lim f(x)=lim (1/x)=1/3 . and
x—3 x—3
lim f(x)=lim 4x-3=0=f(3) . so f is discontinuous at 3 . but it is continuous from the right at 3.

Xx—3 x—>3



42. The functions x —¢~ and cx+20 . considered on the intervals (—co .4) and [4.00) respectively, are
continuous for any value of ¢. So the only possible discontinuity is at ¥=4 . For the function to be
continuous at x=4 . the lefi- hand and right-hand limits must be the same. Now

;
lim g(x)=lim (r - ) 16—(‘ and lim g(x)=lim (ex+20)=4¢+20=g(4) . Thus. 16—c =4c+20=
x—4 x— 4 Y—d Y4

et =0 c=2.

Section 2.7

8. Using (1),

- Y 2x+1 —2(4)+1 y2x+1-3 1{2T+1+1
m=

= ]J]l
i—4 T_4 i—4 Y__I- i‘l 2T+]- +J}

(2x+1)-3" i 2(x—4)
x—>4 (T_“U(\] 1+3) x4 [T—4)(d21+1+%)
=lim _ 2 ——1
Y d (‘J21+1+%) 3330

1 4 1 5
Tangent line: y-3== (r—4) S y-3=-x-=< =)= x+=
: 3 3 3 3
18. ()
. H(1+h)-H(1
v(1) =lim ( ;_) )
h—0 !
 (58+585-0.83-1.664-0.831")-57.17
=lim

7 =lim (56.34-0.83h)=56.34m/s
.E.i:—rﬂ :E?—H:l



(b)

(@) <lim H{aHQ—H(n)

h—0 h

. (58a+58h-0.830"1.66ah-0.83%" ) —( 584-0.834")
=0 h

—lim (58-1.66a-0.834)=58-1.66am /s
=0

(¢) The arrow strikes the moon when the height 1s 0 , that is, 58r—0.83r2=(}-::~r(5 8-0.831)=0=
58
0.83
58

: Ca 58 . .
(d) Using the time from part (c). v ( 0.83 >:58—1.66 ( 0.83 )-—58 m / s. Thus, the arrow will

have a velocity of -58 m / s.

= ~~69.9 s (since 7 can't be 0).

20. (a) The average velocity between times 7 and +4 is

S -5@)  (+hy-8(r+h)+18-(F-8r+18)
(t+h)-t  — h

2 —8t-8h+ 18 +81-18 e+l —8h
a h B h
=(2t+h-8) m/s

(1)[3.4] : =3 . h=4-3=1 . so the average (11)[3.5.4] : t=3.5 . h=0.5 . so the average velocity
velocity is 2(3)+1-8=1m/s. is 2(3.5)+0.5-8=—0.5m /5.

(11)[4.5] : =4 . h=1 . so the average velocity is (1v)[4.4.5] : =4 , h=0.5 . so the average velocity is
2(H+1-8=1m/s. 2(4)+0.5-8=0.5m/ s.

(b)

(t+h)—
v(f)=lim sHh)-s(@) =lim (2t+h-8)=2t-8 . so v(4)=0.
h—0 h h—0
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Section 2.8

2. As /1 decreases. the line PO becomes steeper. so its slope increases. So

o< o < LB ctim B s o< s @

6.
A
18.
! lim flath)-f(a) _ lim y3(a+h)+1—3a+1
f [{‘?} h—0 h h—0 h
. (y3a+3h+1—3a+1)({3a+3h+1+3a+])
70 h(y3a+3h+1+3a+1)
. (3a+t3h+1)-(3a+1) . 3h
=lim =lim
-0 h(3a+t3ht1+3a+1) p_o h(y3at3ht+1+{3a+1)
3 3

=lim =
h—0 y3at3h+1+3a+l  2y3a+]

A
16+h-2 »
20. By Definition 2, lim J; =f (16), where f(x)zﬂﬁ and a=16. Or : By Definition 2.

h—10

4
16+h-2
lim D =f (0) . where f (.r)=—|,4ﬁ 16+x and a=0.

h—0 h



26.

v(2) =f (2)=lim f (ZHE—f (2)
h—0

FOLhY —(2+] MY -
h—0

 QH 12K +24h+16-2-h+1)-15
=lim

h—0 h

3 2

. 2h 120 +23h 2 .
=lim : AREL =lim2h +12h+23)=23m/s
h—0 h h—0




