Solution for Midterm I !

1. (a) 2222 =1=2"2 =1 =2 +2=0= 2= —1
(D) 27 42042 = 1 = 294 2022 = 1 = 29 4 4(2%) = 1 = 5(27) = 1 =
2 =1/5 = x =logy(1/5) = —(In5)/(In 2).

2. (a) Solve y = (" +1)/(e” — 1) for x:

=ef+l=yle"—1)=e"+1=ye"—y
= yt+l=ye' —e"=y+1=¢"(y—1)
1 1
iem—&éx—ln<&>.
y—1 y—1
So the inverse function is

Fx) = In (x i 1) |

rz—1

3. (b) The domain of f(z) is {e* — 1 # 0} = {e* # 1} = {z # 0} =
(—00,0) U (0, 00).
The domain of f~'(z)is {(z+1)/(x—1) >0} ={z >1lorz < -1} =
(—o0, —1) U (1,00).
The range of f(z) is the same as the domain of f~*(z) and the range
of f~(z) is the same as the domain of f(x).

Domain ‘ Range
f(:L‘) (—OO, O) U (Ov OO) (_OO’ _1) U (1v OO)
fHz) | (moo,—1)U(1,00) | (—00,0)U (0,00)

4. The slope of the tangent line is

2
—1
lim —— = lim(z + 1) = 2.

z—1  — r—1

So the tangent line is y — 1 = 2(z — 1).
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5. Since lim, 1+ f(z) =1 —cand lim, ;- f(r) =c—3,1—c=c—3if
f(z) is continuous. So ¢ = 2.

6. Since
im ———" = ooand lim —— o = o
Ly e P e N T
the curve has two vertical asymptotes © = —1 and x = —2.
Since

1 1
lim S lim = lim
200 \/12 +3x +2 2= a2+ 3z +2/x oo /(22 + 3z 4 2) /a2
. 1 1
lm = = 1
2= \/1+3/r+2/22 V1+0+0

and
. x . 1
lim ————— = lim
w——o0\/x?2 +3x +2 w022+ 3x+2/x
. 1 _ 1
= lim — = lim — =—1
v——00 /(22431 +2)/22  @—-o (/1 +3/x+2/a2
the curve has two horizontal asymptotes y = 1 and y = —1.

7. (a) Since (z* —1)/(z® — 1) is continuous at 2 (it is a rational function
so it is continuous in its domain)
P2-1 2-1 3

it _ _2
1 W1 7

(b)

21 -1 1

lim = = lim (z—Dz+1)

e—123 —1 a—1(z—1)(22+2+1)
r+1 2

im ———— =
e-la?+o+1 3

2_1 2_1 3
lim &=L gy & D/
oo g3 —1  a—oo (23 —1)/23
_ 3 _
— lim ljz—1/2° 0-0
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