161s07 Midterm 1 Exam Time: Th. Feb. 22nd, 8:00 - 9:30

Name: Student No.:

Instructions:

e Answer ALL questions from Section A

e You may use a handwritten sheet of notes. Calculators are NOT permitted.

Read all questions carefully

Unless explicitly told otherwise, you should explain all your answers fully.

Do NOT seperate the pages of your exam.

Problem Points Score
Al 6
A2 4
A3 6
A4 5
A5 9
A6 6
AT 5
A8 9
Total 50




Name:

Section A: Answer ALL questions.

Problem A1l: [6 pts]
(a) Solve 37% = 9372 for .

Solution:

9 = 32 so the equation becomes 37% = 36+2%  Using the fact that the exponential functions are one-to-one,
this implies that —xz = 6 + 2x so z = —2

(b) Describe the following set as an interval or union of intervals: {z||z — 3| > |z — 1[}

Solution:

|z — 3| represents the distance of x from 3. |x — 1| is the distance of  from 1. The set is therefore the set
of points strictly closer to 1 than to 3, i.e. everything to the left of 2. The sets is the interval (—oo, 2).

(c) Simplify the following. Your answer should be an integer: logs; 4 — 2log, 6

Solution:
Using the log laws

4 1
10g34 — 210g36 = 10g3 672 = IOgS § E)

(There are other equally valid ways to do this)



Name:
Problem A2: [4 pts] Suppose f(z) = /z and g(z) = 2% — 1. Find
(a) The domain of fog

Solution:

The domain of f is [0,00) and the domain of g is (—00,00). Thus the domain of f o g consists of points
in (—o0, 00) such that 22 — 1> 0, i.e (—oo, —1] U [1,00).

(b) The domain of g o f

Solution:

Everything in the range of f is in the domain of g, Thus the domain of g o f is the same as the domain of
f,ie. [0,00) .



Name:

Problem A3: [6 pts] The population of a mutant breed of amoeba is initially 100 and triples every 2

hours.
(a) The population at time ¢ (in hours) is can be described as

p(t) = poe™
Find py and k.

Solution:

po = p(0) = 100 is the original population. Now after every 2 hours the population must triple so e?* = 3,
sok=1In3.
2

(b) How long does it take for the population to reach 10007

Solution:

p(t) = 100e3 ™3 = 1000 when £ 1n3 = In10. So at time ¢ = 21210,




Name:

Problem A4: [5 pts] For what values of ¢ is the function

2cx, T <2

continuous everywhere?

Solution:

The only possible spot for discontinuity is at x = 2. Now f(2) =4 + ¢?

lim f(x) = lim (2cx) = 4c

T—2— r—2—
lim f(z)= lim (22 +3?) =4+
r—2+ f( ) :1:~>2+( )

so the function is continuous everywhere if 4c = ¢? + 4. This means we need ¢ to solve the quadratic
equation
?—2c+4=(c—2)?=0

which has solution ¢ = 2.



Name:

Problem A5: [9 pts] Find the following limits. If it doesn’t exist say DNE. If it is infinite say whether

its 400 or —oo. Carefully explain your reasoning.

(a) lim @ -3
5 B t Vo)
Solution:

Divide top and bottom by z3. Thus
2% -3 , 1-23 11

o3 .
L = lim — =-

lim ———° = lim ——__ -
rmoo (20 + T)3  amoo (24 2-1/2)8 w0023 8

-1 1

(b) lim (@-N(+1)

z—1 | — 1]
Solution:

-1 1
For x < 1 we have |z — 1] = —(x — 1) so lim (x|)($1|+) = liI{I —(x+1)=-2
z—1— Tr — rz—1-
-1 1
However for > 1 we instead have |z — 1| =z — 1 so lirn+ W = lim+(x +1)=2.
rz—1 xr — rz—1

The limits from left and right do not agree, so the limit DNE.
(c) lim e

z—0~

Solution:

Now lim % = —o0. Thus since e* is continuous

rz—0~

. 1 lim - . =
lim ez =e=z—0- " = lim e” =0.
r—0~ xr——00



Name:

Problem A6: [6 pts] Consider the following graph of the function f(x).

Find the following. If it doesn’t exist say DNE. If it is infinite say whether its 400 or —oo. (For this
question, you do not need to justify your answer)

(a) Tim f(x)

r——2"
Solution:

1
(b) lim f(z)

x—0+
Solution:

-1
(c) lim f(z)

r——2
Solution:

DNE

(d) f'(3)

Solution:

-1

(e) At what points does f(x) fail to be continuous?
Solution:

T = -2

(f) At what points does f(z) fail to be differentiable?

Solution:
r=-2,2



Name:

Problem AT7: [5 pts] Find the tangent line to y = Va2 + 3z at the point (1,2). (If you compute a

derivative, you must use the limit definition)

Solution:

The slope of the tangent line at (1,2) is

po VTR 30+ —2 . VAF5hh2 2 VA 5h i B 42
h=0 h b0 h A+ 5h+ 7% +2
: 5h+ h? : 5+h
:hm :hm
h=0 h(2+ 4 +5h+h?) h=02++/4+5h+ h?
_3
4

Therefore the tangent line is

or



Name:
Problem AS8: [9 pts] Use the power-rule to find the derivatives of the following functions
(a) f(z) =3z* + 223 — 1
Solution:
f(z) = 1223 + 622
(b) g(t) =Vt -3

Solution:

Solution:

h(z) = 23 + 2 so h/(z) = 322 + 1.



