Exam 1 Review SOLUTIONS

1. True or False? If true, provide an argument that justifies your answer. If false, give

a Counterexample. < A counterexample

is a specific example
. . . . . that demonstrates
(a) A continuous function has a continuous derivative. that the statement
fails.

False,'- consider y= l'xl, which is continuous but

\\AS (73 o“soo'\'\-inu,ou; a’er;\laf’f\lé a'f‘ x=0.

(b) If f(z) > 0 and f'(x) > 0 for all z, then the right Riemann sum underestimates
b
the integral / f(z) de.

£
False: o F s Pos'-’r',ue, and iu.rcas.'nj, Her the //

r'\a\n+ Riemsnn  gum avolves rec,'f‘m\jk& Yot ace above //

Yhe srap\n of ‘F, Produt.'\n an  oJerestimate. ! —

wARNING!  (¢) (a+b)* =a® +
ico0 —
[hie e o I False(. For exonrle/ if a:b-‘-i/ Hhen

Common efror .
(1en)*= Y4 2=1"+1"

(d) If f(z) < g(x) for a < x < b, then / f(z) de < / g(x) dz.

Trve. T# 'F(x)éj(x\, then the <iqned  area uader  the ﬂrapk of

‘F(K) is  less Hon He Sbne,o( grea  ude  He jme' of 3(")

(e) If f and g are continuous on [a, b], then
b b b
/ [f(z) + g(x)] dx :/ f(x) dx+/ g(x)de.

True.  This is  the additive property of in'f'ejm{s.

(f) If f and g are continuous on [a, b], then

[weia= ([ swar) ([ swar).

Falsel  Conider F0)zx ad gW=x. Then

[N (9%
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2. Sketch the graph of a function f(x) with the following properties:

(a) f(x) is discontinuous at z = —2
(b) f(=1)=0

(¢) f is continuous at z = 0 but f/(0) does not exist

/f He"& IS one Such aroPl«.'«

4

3. Show that each integral is equal to zero:

a)— \ 1

E 0s”(20 = z - ' ] ’

) 7_/ s?(260)sin(20) d = gl J uwldu =3 3 O
0 2 w = 2|z« | =

u= @SCZG) I-F D=0, then u= 1.
d’/\: "ZS-'A(ZOJ do Ip ©=my thea u=1

VE /-d\UL 4 14 [
o Ga@ = L] ety = sl 5 {(0-0)=0

u=t* T x=0, then uz0-
du= 2€dE If x={7, thea u=T.

b
4
(c) / 2+x 5 dx for any b > 0.
-t ! Z+b z’b‘l.

b
Hx
et a2 - [zwun] e
24k*

du= x dx B 2+b?
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4. Let R be the region bounded by the graphs of y = x + 2 and y = 2.

(a) Sketch the region R.

(b) Find the area of the region R.

‘ 2
— (2 -

Ai‘eﬂ = J\ ('X“Z’X>AX = [%xz-f-Zx—éxBJ = 4

-1 = Z—

(¢) Find the volume of the solid obtained by rotating R about the z-axis.

ax a 1
&
(7 \}o(uMe, O(P/MM"’ : A\/: m ((')H 2') - (XL) 3 ax

R: X+

I g( ‘ "} X \Volume : /= S—l‘r\ <(x+1)l— @W) Ax

| 24
= —TC
V |S
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t
5. (a) Find the area under the graph of f(t) = T between ¢ = 0 and ¢t = . What

happens to the area as x increases towards co?

A ) x t o |f7cl o lex 2 ‘
rea L T A6 T i& wde =5 l"("‘) = iQnOmz)-ln(ﬂ)
s l+€, du= 2t dE |
| ) As x iacreases  4puwords 00,
Arw T2 \n(l*x ) Hﬁs area  also increases  fowads oo,
(b) Find the area under the graph of f(t) = ﬁ between ¢ = 0 and ¢ = 2.

What happens to the area as x increases towards oo?

A T e " g =
rea = J\D (JH::.)Z ‘le w7 u

U:(-{-&L/ ﬁ,u: Z+ d,é

I 2 (1+a?) 2

[ A< x  increases towards =2,

Y |
2(“942) Hhes  acea Converges t 7.

Area = ‘lj

6. Differentiate the following functions:

(a) f(z) = (3+sin*(z))’

‘F/(X) = 3 (3-# sgﬁ(x))z(?_ gin(x) cos (x))

(b) g(x) = In(cos(2z))
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7. Find each antiderivative, stating the technique that you use for each. If the technique
is substitution, identify w. If the technique is integration by parts, identify v and dv.

2 |
(2) /wln‘%dﬂlj = ,EXZ lV\()‘) - \flzxz-l;Jx = l-.»_x ln(x) - i['x dx
|
= lnx v= 35 = _|2_X7- ln(X) - T('xz +«C

FWHC = é‘(\n'x)z"' C

G
=
SHRS
~
Q,
[
C—ﬁ
S
S
N
rl
(W)~

x X
(C)/wemdx = ’)(e,?(—-‘[&'xol'x = xe*—e*+ C

inf’?ﬂrm‘[’& L’}’ loou-‘f‘.c‘.

Uz X A= ex

du=dx  dw= eXdx
@ frena < Llevp= Lo 2 2™ L

S U‘AS‘[’{‘]‘U\HO/\ E

w= xi+|

du= 7% dx

8. Find a function f and a value of the constant a such that
2/ f(t)dt = 2sin(z) — 1.
LQ)" F’ be an an"'"a(e/‘;\m'l';\/& o]C .F/ <o F L _l\

Then 2 [7@dt = 2F() - 2F(@) Ly te FTC

Suppow F(KB = S (Y) Then F(X) = F‘(") = Oos(x).

We also need 2F(a) = 2 sia(X) = 1/ <o we wld choose z=

—

~A

ThvS, a solufion s \C(X):(»s(x) ond  a

—_—
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