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1. (8 points) Find y’. (Do not simplify).

z
(a‘) Y= sin;cosac

Solution:

/

e sinx cosz — e (cos z cos T — sin z sin x)
Yy = .

(sinz cosz)°

(b) y = tan (In (1 + z%))

Solution:
1

2
1+x3.3x.

y = sec® (In (1+2%)) -

2. (4 points) Let f(x) = +/1 + 3z. Use the ‘limit’ definition of the derivative to show that

, 3
f(w)=72m~
Solution:
/ . flath) - f(=)
fia) = Jim h
B \/1+3 —V1+ 3z
hHO h
B \/1+3 ~V1i+3z /1+3( )—I—\/1—|-3a:
= fin h VIt 3@+h) + VIt
_ lim1+3(x+h)_(l+3m)~ 1
h—0 h V1+3(@+h)+vV1I+3z
3h 1 3

= lim — = .
h—0 h \/1+3(:c+h)+\/1+3:c 2v/14 3z

3. (4 points) Find the horizontal and vertical asymptotes (if they exist) of the curve

9sin 5z
BEICE)
Solution: Since
0 < 9sin bz 9 '
“lz(z—1) x(x—1)
and 9
R <1>\ -0
we have )
lim 9sindr | 0.
g—oo |z (z — 1)
Therefore .
1 9sindr 0.



Similarly, we have
. 9sin bz
lim —— =0.
z——o0 z (x — 1)

Therefore, y = 0 is the horizontal asymptote.

Since 9sin 5 0 x5 sinb
lig 28052 . 95 sinbr 45,
e—0z(z—1) 2-0(zx—1) bz

x = 0 is not a vertical asymptote. We note that 7 < 5 < 27, so sin5 < 0 and

. 9sin Hx
lim — = o0,
a—1- z (z — 1)

. 9sin 5z
lim ———— = —oc0.
a—1t z (x — 1)

Therefore x = 1 is the vertical asymptote.
. (4 points) The set of solutions to the equation
2(z% +¢%)* = 25(a” — y°)

forms a curve called a lemniscate. Use implicit differentiation to find the slope of the lemniscate at the
point (z,y) = (3,1).

Solution: Suppose y is a function of x —that is y = y(«). Differentiating both sides of the lemniscate

equation, we get

A(z* +4?) - (2:,: oy y’) — 25 (233 —9y- y’) :
which simplifies to
8z(2? +y*) +8(2x* +y?) - y-y = 50z —50y-v,
which simplifies to
(50+8($2 +y2>) y-y = 50z —8x(a” +y°)

which simplifies to
50x — 8z(z? + y?)

(50 +8(a? + y2)) n

/

Thus, if (x,y) = (3,1), then

dope = DVr=8r(@+y) - 50(3) —8B3)(3)° + (1))
(50 + 8(x2 + y2)> y (50 +8((3)2 + (1)2)> (1)

150 -24(941) 90 [

" 50+809+1) 130 [




