Math 242 Final FBH 20 , Q

Name: J\ o

S 0 } l om; Question | Points | Score

L 1 7

7 2 10

D \YU-—QM 3 12

4 40

5 5

6 32

7 10

8 6

9 6

10 6

11 16

Total: 150

e You may not use notes or calculators on the test.
e Please ask if anything seems confusing or ambiguous.

You must show all your work and make clear what your final solution is (e.g. by drawing a
box around it).

The last two pages are a formula sheet. You are welcome to remove this from the exam.

e Good luck!



1. (7 points) Say g(z) = €3*~2. Find, and simplify, a formula for g~*(z).
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2. Compute the derivatives of the following functions. You do not have to simplify your answers.
(a) (5 points) f(x) = 2% +1n(7).

£ixy= 2% gp2-2 + O

(b) (5 points) f(zx) = (sinz)*.
. X
Cs inx)

g~
-gMﬂ = X «g‘/‘(s”" %)

%f: g{(,@h(s‘mx) + 7;?:19;)(
%wx
D= (s (SO * T )

Page 3



3. Compute the following limits. You must justify your solution using algebraic manipulations
and / or I'Hopital’s rule for full credit.

(a) (6 points) Jim El_"’ le-'-t -I:jF(, . %%

. My ust L'H Rufs
Dz, 2

-Ij_ O
T Lim‘cf 'l"jluz o0 -3 O

e "
= 0
(b) (6 points) TE?)}+(3/$}E_ , l:_;:':i .{ij V[:' W C:fj
St L= (3
Ll = %_féf&xﬂ{&‘) Type 0-00.
= %‘:@ %: Type 2 o L'H R



4. Compute the following integrals, or say if they diverge.

(a) (10 points) fsin5(m)da;. O DD PW % sivt.

:f gin) o) I du= -sinx ¢

2’ -
:jé.imlx) stn X A’X --QLM — 5“1?(40(
=§ - e (—o = e

={a- Y ()
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(b) (10 points) / .

= Ju()  dv= %X
_|2 V::"LXL
bus = X % -
_ L dy
= X 5 L
Lﬁ—jﬂﬁ)“f"‘x =
_S%x
_ -é;)(l r C
_ Ay
Lo Ln (V%) X+ G s
vo?
otan =Y
?055‘\0Le'
Smd,\'aS
notict"q
1 Dax
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= 1

(¢) (10 points)f P T—

3 2z2-z-1 B
| \ ) = EL:; + <1
T \/ X—I
2% =X - | (2x+l3( )+ B(ZX*")
| = A(X 1
i =13 5

; 'm«'-sﬁ"zﬂ
__,f““[ 'ﬂM(ZH‘V?MEl (m L2
¥ ['JM(z\w‘)*ﬂ”“(("‘l "7

Ej ,&(M)J«J—M 34T
_ N

L6

0 + 2] - 42
d@“( ) = J’/@M( Lf)

—
—

AN FURTH ER SIMPLIFY
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21 = SMQ
éw =Gt =

_ -——sm@
% _ -—c,ea,G 1G

\(2t) = 0

(d) (10 points) [ vI— 42 dt.

f JI-tEdt
- L S’ Z&CLG g
= Z\g\ ]4. MZGB 49

Lo+ $sm28) @HC
o q(9+ smélc,mm +C

= (SW\ (2t) + 2'(3\/7:/{2) t &

—
—

f%mﬁ iz
iy + 2T g

= L) — F(mE 0)
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n—1

oo
5. (5 points) Compute the sum of the convergent series Z ™

Geeme'}’tr? c sevies.

<T 3L _ L
PTtem = 3 = 3

I’a'ho =

. Simplify your answer.

n=>0

Ttlw

|
% 3 _ 4
= L= 3.

3 —
l'-q .

Sum =
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e

6 F‘or 'ea.ch of the following series, say whether they converge or diverge. For full credit, you must
justify your solutions, and state clearly which test(s) you are using (if any)

(a) (8 points) Z e

! ,‘__,.__8__....3—:_5-4—
] n'= z"2- 6 6
- /3
h=t! V\I3 oo |
= S D T
h=—i n=i
F—ser‘”e’;
_ S
p=7 < |

(b) (8 points) io‘,(—l)"z‘/E : A\'l’evwa"ﬁua. sevies Un~ 2+V|

n=1 n

_.\/7_ \}_ \)'“
' . v (V) Nn "+
o Decreasug’ ;ﬁ,—,w = _?_,_wj;(}_t*}l’-——(—

_-__—-___,_-—'"_-_-—-

(z+nY (240
A LVn VR _ 1 -39
- ______________4-- _—

= ‘——‘-’/
(2 +V7D* R T NED Y
Sae Auh\o for n=2 amd so Un s ol_ecreas"f'-g

v Ve
- ’ ZzZ N — O
'g‘_;"‘;un "nafc; 1 -
Typeg

%
B 9\+-erm'5\ﬁma_ cexes +€S‘() 'H/\o. sen1es WUWS*@Q.
J
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o on sos
(¢) (8 points) nz:% (ni i PO g(:[-{\-f‘e 56/9;
Ra‘ho J\'eslk’. (3 ,QOW\- (VH‘%) \ Ch‘l-'-’:)

ham

' V\"l‘( +2.)- N - O <,
Y B A (> :m,-—-———n_{_%

N> 2 (h+’3) .

SDHMJ. sexies Canvevg®:

"P»('g ch—t?[d\t —_— e
e cos(n') Qﬁﬂuef‘/
(d) (8 points) Z T ‘8 g’p.s
n=1 l
| i
_aﬁ@—!—}- L — 3 % it
| +n~ |+
2).

(P._se)nes ,9 -

C,UT\V@
ihz w(m)l onyen S

l+h?-

S, 2 oeﬂ—(h bonensps sba@%.

|+ N
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7. (10 points) Find the values of = for which the power series

o0 1 -
; \/ﬁzn(w -1)

(a) converges absolutely; (b) converges conditionally; (c) diverges. Justify each answer.

PMosdldT ratis *’e*‘*'n (>< -’ } /@M (= o Jn zm}
f ndo, | (X— 0” V’l"-i‘—

A~ = 2x—1].
._:j(,,',\}(x-O *ﬂ'%r*z?\"—“ o] 105 = e

E/V\-l;_‘ﬂé ==k Zﬂ“(-ﬂv\: ZT s

= - omsly
I S lg,creas‘ma OL’V‘WS/

rnst % Un = v -
AH’ﬁ NnaA iq sS€ries h A ,gjgg Um néw\m—

Comvera®: oo (z\ L JIVWQﬂ‘ (t"’_,__ < l)
e LS5

-—2,

3[ ¢2YS Series _
o gmi’“”"\m’;f,ﬂex--f-

) ax <3
(QBWV&@E‘;'LSM%V. I‘i"



8. (6 points) Find the order two Taylor polynomial for /z, centered at a = 1.

'F{)()-'-\[‘E Vs ‘V‘I(') j""'/'
—@’()L);’ixl 3 —F(II) = :2‘—'"_
Qiggy= =g X 7 F( = 7

2
\
P,)=1\+ L(x-1) “E__(_X”'B
o\ v s
] 2.

=+ LoD - g (%=1

9. (6 points) The function f(z) = cos(3z) is sometimes approximated by its second-order Taylor
polynomial, Ps(z) = 1 — 92?/2, for small values of z.

Use a technique from the course to give a bound to the error i imate on the interval
[0,0.1]. —
£'(x)= —35mBX ‘ A= C,)L }
n=—
LU= —Fceal(3¥)

plley= 277 51 (3% _ |
—”wm ]‘?'"(\)OI 4 217 ?Mf-l wre Wla)t uae M3162'7,

Ty o 0 2% &0, welers N

0P = 2% (-3) |
VR ) Mo = 2'/sin
”2?_()0, - —’3"3'7’ | vs also

VahJ.
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10. Consider the slope field pictured below.

i PG AL LT T
N 2 A R R R
oY R EE R
S e 27 AR
N 2/ R R
FAREEERRER
by v VNN
I" ‘\ \‘g \ \( \\ \\
\"d \'t \\\\u\i\\
‘\‘t\\ \\n\\".\-.

N2 N NgN N 3
Bt S iy Ny Sy Mg

\ \t -\. \\ K‘g "'1 ll', .F(- ;f. T e e e e, T, T S Ty
\ \‘. \l .\‘l \\' '; ,j'I ,f .ff T e e i e T Ty, T TN

.;"‘ 'l‘!i I‘ul. I',.. i' : ; ;'_ zf_ P g e
",' \ "!. i’ 4 f .f f ‘__z’ IR S S RS S
R T I A A,
Lol t 1177 73Ny o e

I'; : i ,Jf ; j" ‘:" P4 WA S e e

i??f;ffﬁﬁffffffﬂwﬂﬂ

_z dy _ o dy _ .
(Jdﬂ: o (b)dm—~ ) 5 = siny

A'H‘ﬂb Q 1

(b) (3 points) Sketch the solution to this differential equation that satisfies (0) = 1 on the
slope field.
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11. Solve the following differential equations. Either give the genefa] solutim‘l, or solve lf'OI"ta:f F;iﬁ;:
ular solution satisfying the given initial conditions. Your solution must give an explicit fo
for y for full credit.

(a) (8 points) % =zv/1-y2, y(0)=1.
SeParaH{
,_éﬁ‘__ = X cL)(

VT

%: Sih (_:::X?—_‘_ %) :
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ST ~
(b) (8 points) o' + %y e, 1 0 (Clﬂ/l_ lHﬂ eaN

7
Srdr=Lpd g
In*eﬁra'»\’ma"?ac'l'w s V(X = e = IXI
Chetae to wae v(x)=X.

_SInX
du=d V"S\MM
~ % smnX — [ sinx L C
* Y = % snX + QX )
_ L (gsinx e +C
1= ¥ C.
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