Homework 1

Name: SOLUTIONS Date: May 28, 2015
P 1. Let
sin(m(z +3)), =<-3
et — el —3<zr< -1
fz) =
In(xz + 1), —l<z<-1l+e
tan(m(z —2)), —l+e<uw
(a) Complete the table.
x -3 —1.01 | —1.001 -1 —-0.999 | —0.99 -0.9 e—1
f(z)
Solution:
x -3 —1.01 —1.001 -1 —0.999 —0.99 —-0.9 e—1

f(x) 0 2.32336 | 2.34769 | 2.3504 | —6.90776 —4.60517 —2.30259 —1.22216

(b) Graph f. Solution:

W




(¢) Find
N
§) lim_ f(z)
Solution:
lim f(z)= lim (¢ —e ) =et—e1=0

r——31 z——31

(ii) lim f(x)

T——3~
Solution:

lim f(z)= lim sin(7(x +3)) =sin(7(-3+3)) =0

r——3" r——3"

(iii) limgf(x)
T——
Solution: From (i) and (ii), we have that

lim f(x)=0.
T——3
(iv) lim f(z)
T——2
Solution:
: _ e+2 -1y _ 242 -1 _q _ -1
xlg{lzf(x)—xilrg_(e e )=c¢e e l—e
(v) f(100)
Solution:

f£(100) = tan(7(100 — 2)) = tan(987) = tan0 = 0

(vi) lim f(x)

r——1
Solution:
lim f(xr)= lim (e —e ') =e' —¢!
T——1" r——1"
and

li = lim 1 1) =—

A )= T (e ) = =oo

Since the limits from the right and left of one do not agree, the limit at -1 does not
exist. That is,

lim () # lim f(r) > Jim, f(a) DNE

T——1"



P 2. Let a be the negative solution to the equation
23— T2 + 74+ 15=0.

Find
|z — 4

lim
z—=a T — Q

[Hint: f(z) = 2% — 72? + 7z + 15 has a zero x = 5.

Solution: Since x®—Tx?+72+15 = 0 has a zero x = 5, then 2 —5 is a factor of 23— 72?4+ 7z +15.
By long division or synthetic division,

2 =T +Te+15=(z —5)(2® — 20— 3) = (z — 5)(z — 3)(z + 1).

Therefore, 23 — 722 + 7z 4+ 15 = 0 has solutions z = 5,3, and —1. So a = —1.

Now,

.|z —ad .|z + 1
hm —_— = hm E—
z—a T — @ z——-1 x + 1

.|+ x4+
lim lim =1
z——1+ x+ 1 z——1tx + 1

1 — 1
lim lz+1] — lim —(@+1) - 1
z——1- x+ 1 z——1- x+1

1
im P e
z——1 x + 1



