Math 215 First Exam Solutions Friday, September 28, 2007

Name: Student ID:

Note. In some cases answers can be simplified in more than one way.

(1) Find the limits if they exist. If a limit does not exist, explain why.

(a) lim 3:2+:c—6_5

x—2 I2—4 _4
— V2 1

(b) lim\r \f:

=2 T —2 2\/5

1
(¢) limzsin—=0
z—0 xT

sin x 1
d) Im ——— = =
()xlgtl)xz—l—2x 2

(2) Differentiate. You need not simplify complicated expressions.
1
(a) f(x) =5z +4.2+ o

2
() = 202° — =
7/(w) =200 — =

(b) g(x) = 2® tanz
g (r) = 45x** tanx + 2% sec® x

(c) h(t)=T7"+1"
R'(t) = 7 In 7 + 7t°

2

x
dy=———
(d) y por ST
; —22% + 2% + 22
y= (x4 + 2 +1)2

(e) m(t) =+/t+ cost 1
m/(t) = 3(t + cost)"2(1 — sint)

(f) n(z) = In(2? + 7z + 4)
dn 2x +7

dr 22+ 7r+4

(g) q(t) = arctan(t + 1)
dqg 1

dt 2 4+2t+2



(h) r(0) = sin®0
dr

w= 3sin?0 - cos 6
(3) Find the tangent line to the curve y = 2% at x = 0.
y=In2-x+1

(4) Find % for the curve z2y + y? = 4. At what points is the tangent line horizontal?
Y = —2xy
2 + 2y
Thus ¢y =0if x =0 or y = 0. If z = 0 then y = +2, while y = 0 is impossible.

(5) Consider the function
h(w):{(l—i-x)al: ifz#0

e ifzx=0
What limit would you take to find 2'(0)?
1
1 z —
K (0) = lim (A+az)r—e

z—0 z—0

(6) Complete the definition: lim,_,, f(x) = L if for every € > 0 there exists § > 0 such that
0 < |z —al < implies |f(x) — L| <e.

State an important theorem about differentiable functions.
Every differentiable function is continuous.

(7) Prove that lim,_.» 5z = 10, OR for extra credit, prove that lim, oz sini = 0.
Let € > 0. If [z — 2| < £, then

52 — 10| = 5|z — 2| <5§:e.
Thus the limit is correct.
Let € > 0. If 0 < |z| < ¢, then
. 1
|zsin —| = |z||sin—| < |z| =€
x x

since |sin 1| < 1. This verfies the limit.



