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2
1. (a) (10 Points) Find the limit lim ZL
y—=>—2y>+5y+6
Solution: We have
1
. 2 .
2R )
y—>—2y-+5y+6 ya—ZMy_i_ 3)
1 1
= lim — = =|1
y=>—2y+ 3 —2+3

p.72,pr.15

2 2
— 1
(b) (10 Points) Find the second derivative y” if y = &+ 2 —x+1) .

x*
Solution:
(2 +x)(x>—x+1)  x*4x 1 y d 3 4 3
y= a =— :1+x—3 d—:a(l+x ):Ofo = -
B-a () - s - - B
P94, pe10

d
(¢) (10 Points) Suppose y = tan* (sec(3t)). Find the derivative d%}

Solution: We have by the Chain Rule,

dy d
dr — drt

= 2tan(sec(3)) sec (sec(3r)) sec(3r) tan(3r) %(30 =
3

p.94, pr.34

= (tan(sec(31)))?* = 2tan(sec(3t))%(tan(sec(&))) = 2tan(sec(3t)) secz(sec(3t))%(sec(3t))

6tan(sec(3t)) sec’(sec(3t)) sec(3t) tan(3r)

You are
not
allowed to
use
L"Hopital’s
rule.
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2. (a) (12 Points) Suppose f(x) =3 —2x, L =—3, xp =3, € = 0.02. Find an open interval about xo on which the inequality
| f(x) —L| < € holds. Then, using the given information, give a value for 0 > 0 such that for all x satisfying 0 < [x —xp| < &
the inequality | f(x) —L| < € holds.

Solution: For the required interval, we want |(3 — 2x) — 3| < 0.02. In other words, we need |6 — 2x| < 0.02. This is the
same as writing —0.02 < 6 —2x < 0.02. Solving this for x, we get

—6-0.02< -2x<—-640.02 = —6.02 < —2x < —5.98

and hence by dividing by —2 gives
2.96 <x<3.01

that is an interval we want is then

|x€(2.96,3.01). |

For the second part, we want to find a 6 > 0 such that

x—3]<d=>-6<x-3<d
=—-0+3<x<d8+3
=x€(—0+3,0+3)

Since x € (—2.01,—1.99), we can have —6 +3 =2.96 = d = 0.04 and 6 +3 = 3.01 = 6 = 0.01 and so solving these we

can have 6 = min{0.04,0.01} =| 4 =0.01 |.

p.72,pr8

(b) (13 Points) Use the formula f'(x) = lim

= 8
in M to find an equation for the line tangent to the curve y = — at point (4,4).
=X = X

x VR

Solution: First the slope for the line at (4,4) is

oo f@)-f@) . 2T VA
M—lgl‘ z—4 =4 z7—4
o 16-8y7 . —8(y/z2—2)
R YN LY N LW
—8 -8 8 1

I Zron: T (Vat2evd | 16 2

Then the equation for the tangent is y — 4 = —%(x —4) =
x+2y=12].

p.72,pr8
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3. (a) (10 Points) Find d—y if 2xy+ y? = x+y defines y implicitly as a function of x.
X

Solution: We have

d

— (2 2 =
dx(xy+y)

d -
—(2 - —
dx( xy)+dx(y )

dy dy dy
2y+2x—= 4 2y—2 — = =
Y+ xdx+ ydx dx
dy
2x+2y—1)—= =
(2x+2y )dx
dy_
dx

p.83, pr.52

d
a(JH'Y)
d d
a(xﬂ‘%

1

)

1-2y

1—2y
2x+2y—1

2
- 16
(b) (10 Points) Redefine the function g(x) = ﬁ so that it is continuous at x = 4 (continuous extension).
X5 — X —
Solution: First notice that
2
—1 —4 4 4 4+4
lim 10 i (= CHA) x4 4448

x=4x2—3x—4 x4 (x—4)(x+1)

and

g(x) =

the graph has a removable discontinuity at .

p.83, pr.52

dx+1 441 5

Use
Implicit
Differenti-
ation.

You are
not
allowed to
use
L’Hopital’s
Rule.
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4. (a) (15 Points) Find the domain and all the asymptotes and graph y =

x2—4
. . . 8
Solution: First the domain is (—eo,—2) U (—2,2) U (2,0). y=f(x)= 23

Notice that o
z i i
lim o = fim I
xodeo x2 — 4 xdeo | — 4 /x2 ! |
and so is the (only) horizontal asymptote. Moreover, | 1
since ! | !
lim =oo, lim =—o 1 18 j
x—2+x2 —4 x—2- x2 —4 | |
and ! T !
1i lim — | |

m —— =—00, lim ——— =00 -t
x——2+ x2 —4 x—s-2-x*—4 ! !
the graph has two vertical asymptotes, and they are and 1 | 1
(=2 : |
.95, pr.68 i | i

(b) (10 Points) Find the limit lim sin (g + sinx).
X—T

Solution: By continuity of f(x) = sinx,

.. (X . . x .
lim sin (f + smx> =sin (hm <7 + s1nx))
X7 2 x—T \2

:sin<<g+sinﬂ:)> =sin (ngO) :

p-112, pr.26




