MATH 242 Summer 2016
Practice Midterm 2

Name:

Instructions:

Begin by writing your name in the space above.

You have 80 minutes to complete this exam.

No phones, calculators, notes, or any form of assistance may be used during the exam.

You must show all of your work, unless you are asked not to. Answers which are cryptic or have no
supporting evidence will most likely not receive full credit. When in doubt, ask.

Please be organized! Answer questions in the space provided as neatly as possible. If you run out of
room, continue on a piece of scratch paper and make a clear note of it.

Question | Points | Score
1 10
2 10
3 10
-4 15
5 50
6 15
Total: 110




1. (10 points) T‘r/&%ﬁals& Circle your answer. You do not need to show work.
al

(a) True If f and g are invertible functions and the composition f o g makes sense, then

(fog)™(z) = (f" o g™ )().

False If f is differentiable and always positive, then

7'@) = §(z) = (n f(z).

*® d
( False The integral / II—I[';I converges.
T 1

False A function that is increasing or decreasing on R is invertible.

(e) True alse An invertible function on R is either increasing or decreasing.
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2. Inverses.

(a) (2 points) Give an example of a 1-1 function.

Loy =~
Loy = X,'Zf X >0
Loy = %
Lt = “&K/
€D

(b) (3 points) Find the inverse of f(z) =z + 2z for z < —1.

L2+ JFHOCH

Pove Pl == 1. 1- 200

\

114-'27} = W / _gﬁj/z(y—ez
3 ~
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3. Limits. Compute the following limits.

(a) (5 points) J:l_ﬂr|31+:z,'

Ll _ch) -~ %

=l
—) i X)) = v % [ % O C ~>
N TN L ot
- lim Y —
= : ) —r
% Soh y;-c

.—it lim %

x =t e ]

e
X ot .
| /1, S Tiea Pen = 0 = .
el ! (b) (5 points) lim csc(mz)Inz %) 0+
L Vg -1
l\ / .0 (i és::(”*)“"" e
i[/ ina  ese(m)im i S\
X3 1" |
2% 2 R B
X = l"' S T X Xal _ T o Cb.r(TTK>
' |
4-}: lfM /( = o E:
PEYR N GED .
isos P e
\ I
= lim X |

y> )|t T X cos(T=)

Pty —

9.
T
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4. Derivatives. Find dy/dz.

(a) (5 points) y = (sin”" 2)*(2® + 1)7 =) ]r\_‘é = 4 Jh\hl/?X) + 7}1\()(2-}- D— 3[1‘(2&4-9

(2z +1)3
A e e b el e B w
d Sl 1= X2 2+ |

/-:: i n 1<t _ L
q 3 't\n_f;( +i-x> x4 A+
N N D i A S P
@ x+Dq' Clxli KL 2%

(b) (5 points) y =%, for z >0

g X (e
= =
(¢) (5 points) y = logy(z) - (cot™ (@)~ = /b::, - (et <))
2
. L ,e“'[xf) . d_é.tdfx
‘Z) /s X +@ ) A = >

5
v /C‘*j&/fﬁ;/)
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5. Integration. Evaluate the following integrals

(a) (10 points) f:csecz:tanzda: = =
U= Auv = Lo x tanq =
Au = Ax V- = Secw

T = xXgeex '*f.r'.ecx A ¥

X Cee X - )m/c{‘{r’x H;m,((—l Q.

'\/i—‘f\m A

(b) (10 points) /3:\/1—&:4(33: = _Lf
2

2

W= X

o A - zﬁw@(ww@
e e PR R e

nW=28mé = ie\g%Sledﬁ

e
4::;"—1/1’5‘“(’ _ _L--ftrcofﬂﬁdﬁ
"-"“Q/Cogvé' n

J—

M =3 O&Sﬁdb
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(c) (10 points) feﬁd.r — ?\J‘e”‘% i v <

W= /x = QQV‘.G“ - £ + 0 \ “
An = s - ¢
2% = U7
< >
—y dx = 2Yx a4 12@2§Q *-€>+'Q/
= 2u dy
; - Aoy \0"1'
. dy _ . —_—
(d) (10p01nt5)-/0 By —1 = f 4,“}__\ f C',"“‘f'—'
o Y
o 3
_ _ - | An N AN
W = ‘q"]_ | 44( wu ¥ = LA
- b )
Au = 4
“n "a, 2
l’dq A
= 'L'“VV‘ - & = ’j'm =
K b 07 d 4 0 I A
o
- L ‘7]»»1 BECE by
b-e” "\l
y L z| -5 hwa V\\
by lhl I ‘\6"5/
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2
(e) (10 pomts)/ ;c2j—13)
=
W= ¥ +3%x
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6. Differential equations and exponential change.

(a) (4 points) Verify that y = C) cosz + Cysinz — %:r: cosz is a solution to the differential equation
y'+y =sinz.

/

"J = "C|€m\< + ClGoJx - li_c.a.rx

+ “i KSm x

/!
— s di 3 T )
:J = e C| £of %< C2 Sna x Rl > Simx L ?_xaorx

- : e
= Cl Cosx - (.2, Cmx 2 Siax + —a_"‘(e‘)‘r’t

- L your
—-:)14'*'1 = -(, puss = iy A TEMX b o EEX
.
t ( cux + (aSnx z X Cosx
= i
W
(b) (6 points) Solve the differential equation % ~tet~L =0,
&
AL H-le B
5. - e \ .
A .~ =
L & \ _Qb
g 4L =|te db ©

=

P A CEED R
L = In «(E(’c"‘)-frc)
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(c) (5 points) If the chemical reaction NoOs — 2NO; + %Og occurs at 45°, then the rate of reaction
of dinitrogen pentoxide is proportional to its concentration [N,03] as follows:

_d[N20s)

= = 0.0005[N205)-

How long will the reaction take to reduce to half of its original value?

\{ = O.62065
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