Math 16a Problem List
-answers for selected problems-

Fall 2012
H. Woodin & J. Harrison

—

a) does not exist (b) 1

1)
(2) (1,1002) and (—1,1000)
(3) 80(2003)"°
(4) y=(1/8)x+6
(5) f'(z) = —6(2z + 1)2 if v < —1/2 and f'(z) = 6(2z + 1)2 ifx >—1/2
(6) —1
(7) 3/
(8) (a) (0,0) (b) 2/3 (c) no, g(z) is increasing on (2, 0o).
(9) (a) £ = 352 (b) (1/V2,1/v/2)
(10) 30v/5
(11) —1/3e

(12) (z*)(1 +1nz)



_ In(z+1)+Cy x> —1
Flz) = { In(—(z+1)+Cy, : z<-1

31) (0,0)if b < 1/2;
(Ib— (1/2)]2,b— (1/2)) and (=[b— (1/2)]"/%,b— (1/2)) if b> 1/2

2



(32) 4/15

(33) a) f'(x) = 2x — 3 for x < 1 and for x > 2; f'(z) = 3 — 2z from
1 <x<2; f'(x) is not defined for x = 1 or for z = 2.
b) f'(z) = =3(1 + z)? for x < —1, and f'(x) = 3(1 + ) for x > —1.

(34) 2¢'6

(35) (a) 0
(b) Concave up on the intervals (—oo, —1) and (1, c0)
Concave down on the interval (—1,1).

(36) (1/e)"/e

(37) (a) y—b= <3a;;r1> (x — a) (b) The tangent line is vertical

(40) (a) no
(b) yes
(¢) no
(41) (a)
-3 ifr<—-1
oy ) -1 it —1<a<0
PO =91" ito<a<t
3 ifl<zx

The domain of f'(z) is (—oo,—1) U (—1,0) U (0,1) U (1, 00).
(b)
1 itz <0
flz)=X 2z if0<z<l
32 ifl<z
The domain of f'(x) is (—o0,0) U (0,1) U (1, 00).



1 ifx <0
flx)y=4 322 if0<az<2
6r f2<x
The domain of f/(z) is (—o0,0) U (0, 00).
(42) y = (1/2)"? =2+ (1/2)V? and y + (1/2)'? =z — (1/2)"/?
(43) (2v/2,2v/2) and (—2v/2, —21/2)
(44) Let f(z) = 2" + 2% + 2. Thus
f'(z) = 1012 + 512" + 1.

Therefore f'(x) > 0 for all  and so by the First Derivative Rule, f(x)
is increasing on (—o00, 00). This implies that for each ¢, the equation

flz)=c
can have at most one solution.

(45) See (44). The function h(x) = xe® is increasing on (0, c0) since
h'(x) > 0 on (0,00). h(1) = e and so h(1) > 1. Since h(x) is increasing
on (0,00), h(z) > h(1) for all x > 1 and so for all z in (1,2), ze® > 1.

(46) 5/6
(47) —(1/2)*(1 +Inx)

(48) Only one point because (0,1) is on the curve and curve is concave up
everywhere.



(54) (a) 1/3+1/4+1/5+1/6 = 57/60 ~ .95
(b) 1/241/341/4+1/5=7T7/60 ~ 1.28
(¢) 2/5+2/7+2/9 +2/11 ~ 1.09

In3 ~ 1.10
(55) 2



