20W-MATH31B-1 Final

SANCHIT AGARWAL

TOTAL POINTS

99 /100

QUESTION 1

1Problem1.(a)5/5
v - 0 pts Correct
- 1 pts One of them is incorrect.
- 2 pts Two of them are incorrect.
- 3 pts Three of them are incorrect.
- 4 pts Four of them are incorrect.

- 5 pts Five of them are incorrect.

QUESTION 2

2 Problem 1.(b) 5/5
v - 0 pts Correct
- 1 pts One of them is incorrect.
- 2 pts Two of them are incorrect.
- 3 pts Three of them are incorrect.
- 4 pts Four of them are incorrect.

- 5 pts Five of them are incorrect.

QUESTION 3

3 Problem 2 10/10

v - 0 pts Correct

- 0 pts Significant mishandling of the 1-cos(t"2) / t"4
step

- 0 pts Mishandling of the 1-cos(t"2) / t*4 step

- 0 pts Incorrect Sigma algebraic manipulation

- 0 pts Not canceling out n=0 term correctly

- 0 pts Incorrect pattern recognition for final Sigma
expression

- 0 pts Incorrect / misunderstanding the question

- 0 pts No sigma notation in final answer

- 0 pts 10/10 by default

@ Some of the notation is a little imprecise but

okay

QUESTION 4

4Problem 35/5
v - 0 pts Correct

- 4 pts Considered $$\sum \left\frac{(-1)"n}{n"4+\sqrt
n)\rightl$$ to show absolute convergence, but
reasoning for $$\sum \fracl{n"4 H\sqrt n}$$ is
completely wrong or missing.

- 3 pts Showed convergence of $$\sum \frac{(-
N n)}n*+H\sqgrt n}$$ by AST, but reasoning for the
series of absolute values (if any) is completely
incorrect.

- 2 pts Structure is correct but application of
LCT/DCT is incorrect.

- 1 pts Algebra error

- 0.5 pts Minor mistake (e.g., improper use of
$$N\cdoti$$ or $$\sum$$)

- 5 pts Completely incorrect

QUESTION 5
5 Problem 4.(a) 5/5

+ 2 pts Correct derivative

+ 2 pts Show that f'(x) > O on (-infinity,0) and
(O,infinity)

+ 1 pts Deduce that f is strictly increasing, so
invertible
v + 5 pts All correct

+ 4 pts Forgot that f'(0) = 0.

+ 0 pts No credit

QUESTION 6

6 Problem 4.(b)5/5
+ 2 pts Computed g(pi/4).
+ 2 pts Used formula to compute g'(pi/4).
+ 1 pts Correct answer
v + 5 pts All correct
+ 0 pts No credit



QUESTION 7
7Problem 4.(c)4/5

v + 2 pts Correct Maclaurin series
v + 2 pts Compared coefficients with general Taylor
series

+1 pts Correct answers

+ 5 pts Correct

+ 0 pts No credit

@ N(1))0) =-111/7, this is a number, it can't equal

some polynomial.

QUESTION 8

g8 Problem 5.(a)5/5
v - 0 pts Correct

- 1 pts Computation mistakes (e.g. wrong value for
the derivatives) or typo in the final solution

- 2 pts More computation mistakes

- 2 pts The polynomial is not centered at pi/2 in the
final answer.

- 2.5 pts The answer is not a polynomial (e.g. you
do not substitute the value of the derivatives at the
point).

- 2.5 pts The polynomial has the wrong degree or
misses the some terms.

- 4 pts Lack of justification.

- 5 pts Wrong

QUESTION 9

9 Problem 5.(b)5/5
v - 0 pts Correct

- 1 pts Claim I-cos ul = cos u without saying which
interval uis in.

-1 pts Correct K but missing or incomplete
justification (e.g. did not check monotonicity of I-
cos(x)l or did not claim Icos(x)l is bounded by 1).
Claiming ISin(x)l is bounded by 1is not enough.

- 2 pts Wrong K or Ignored K

- 2 pts Wrong error bound formula

- 2 pts Wrong Ib-al"3 (e.g. use Ipi/2-0.11"3 rather
than 0.1"3).

- 5 pts Wrong or blank.

QUESTION 10

10 Problem 6 10/10
v - 0 pts Correct
- 0.5 pts Minor mistakes (e.g., absolute value bars)
- 1 pts Incorrect use of $$\Sigma$$
- 0.5 pts Not properly justifying $$\lim_{n \to H\infty}
\frac{\sqrt n)\sqrt{n+1}} =1$$
- 2.5 pts Wrong reasoning for $$x=-5$$
- 2.5 pts Wrong reasoning for $$x=1$$
- 1 pts Not checking conditions of AST
- 1 pts Mistake in computing limit in ratio/root test
- 2.5 pts Ratio/root test cannot work again at
endpoints
- 1 pts Not justifying $$\lim_{n\toA\infty} \sgrt[n}(\sqrt
n}=1%$$

QUESTION 11
11 Problem 7 10/10
v - 0 pts Correct
- 0 pts Click here to replace this description.

- 10 pts Incorrect

QUESTION 12

12 Problem 8.(a) 8/8

v - 0 pts Correct

- 2 pts Algebraic simplification error after the trig
sub

- 0.5 pts Minor error (e.g. forgetting a constant or
something, incorrect reduction formula)

- 1.5 pts Lack of explanation for integrating
sin”*2(theta)

- 3 pts Significantly incorrect integration

- 2.5 pts Leaving final answer in terms of theta

- 3 pts Trig sub implemented incorrectly (no

differential computed, etc.)

QUESTION 13
13 Problem 8.(b) &8/8
v - 0 pts Correct
- 1 pts Forget writing the absolute sign in Inixl or
InIx+1]

- 1 pts Forget adding constant C to the indefinite



integral wrong endpoint, does not use the definition of
- 1 pts Computation mistakes. improper integral)
- 2 pts More Computation Mistakes
- 3 pts Wrong Factorization at the first place
- 4 pts Omit some important steps in factorization or
finding A, B, C.
- 6 pts Find A, B, and C (partial fraction parts)
incorrectly or without justification.
- 8 pts Completely Wrong
- 4 pts Incomplete or did not find the indefinite

integral to the end.

QUESTION 14

14 Problem 9.(a) 7/7
v - 0 pts Correct
- 1 pts Missing C
-1 pts Missing $$I \cdot 1$$
- 1 pts Algebra error
- 2 pts Multiple algebra errors
- 4 pts Conceptual problem(s) with substitution or
integration by parts

- 7 pts Totally incorrect or not attempted

QUESTION 15

15 Problem 9.(b) 7/7
v - 0 pts Correct

- 5 pts The solution does not show the computation
of $$\lim_{R\to0"+} (-2\sin R \cdot \In(\sin R) +2\sin
R)$$
(or analogous formula with $$\In(\sin"2 R)$$)

- 4 pts Did not realise/write that $$\lim_{R\to0"+}
\sin R \cdot \In(\sin R) = 0 \cdot \infty$$
(or analogously with $$\In(\sin"2 R)$$)

- 3 pts Realised that $$\lim_{R\to0"+} \sin R \cdot
\In(\sin R) = O \cdot \infty$$ but did not write that it is
an indeterminate form

- 1 pts Forgot $$\cos x$$ in the derivative of
$$\fraci{\sin x}$$

- 3 pts Error in part (a) makes problem solvable
without L'Hopital's rule

- 1 pts Algebra error

- 7 pts Blank or completely incorrect (e.g., limit at
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Problem 1.
For the next two questions, mark all correct answers (they can be any number between

0 and 5). No justification is required.

- 1
(a) [5pts.] The series Z(—l)”-?)—n converges (mark all correct answers, no justification

n=0

require
@/?,he root test
Y

the ratio test
. . . . 1
(O by limit comparison tfast with ) =~
v the alternating series test
(O because it is a p-series with p = —%



1Problem 1.(a) 5/5
v - 0 pts Correct
-1 pts One of them is incorrect.
- 2 pts Two of them are incorrect.
- 3 pts Three of them are incorrect.
- 4 pts Four of them are incorrect.

- 5 pts Five of them are incorrect.
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o] 1 —n
(b) [5pts.] The series Z(—l)" : (1 + —) diverges (mark all correct answers, no
n

n=1
jJustification required)
(O by the alternating series test
(O because it is a geometric series with |r| > 1
(O by.absolute convergence
v the divergence test
(O by the root test



2 Problem 1.(b)5/5
v - 0 pts Correct
-1 pts One of them is incorrect.
- 2 pts Two of them are incorrect.
- 3 pts Three of them are incorrect.
- 4 pts Four of them are incorrect.

- 5 pts Five of them are incorrect.
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Problem 2. 10pts.

Find the Maclaurin series of f(z) = / cos(t°)
0

.

For full credit, please write it using the compact series notation, i.e., Z e

f65= j: co ..S Dol
(7

Ct) 2" [ knOWN
*s cosC)= 2 = [MACLAUK(N

1 = RIES
= ("l - £ J e

o




3 Problem 2 10/10
v - 0 pts Correct
- 0 pts Significant mishandling of the 1-cos(t"2) / t"4 step
- 0 pts Mishandling of the 1-cos(t"2) / t*4 step
- 0 pts Incorrect Sigma algebraic manipulation
- 0 pts Not canceling out n=0 term correctly
- 0 pts Incorrect pattern recognition for final Sigma expression
- 0 pts Incorrect / misunderstanding the question
- 0 pts No sigma notation in final answer
- 0 pts 10/10 by default

@ Some of the notation is a little imprecise but okay

Page 9



Problem 3. 5pts.

Does the series Z ol converge absolutely, conditionally, or not at all?

n4+\/_

ne | “
L = Lim %a =
e Ay MOTE-' T AW
D L=lim weim |usinG secm .
" n
TAKeN NOWT
=) L'-Nt:‘;v; (n* + n'3"> ROT MEANING
- i | 'S SAME



4Problem 35/5

v - 0 pts Correct

- 4 pts Considered $$\sum \lefth\frac{(-1)"n}{n*4+~\sqrt n)\right|$$ to show absolute convergence, but reasoning
for $$\sum \fracl{n”4 H\sqgrt n}$$ is completely wrong or missing.

- 3 pts Showed convergence of $$\sum \frac{(-1)*n}{n*4+\sqgrt n}$$ by AST, but reasoning for the series of
absolute values (if any) is completely incorrect.

- 2 pts Structure is correct but application of LCT/DCT is incorrect.

- 1 pts Algebra error

- 0.5 pts Minor mistake (e.g., improper use of $$\cdotl$$ or $$\sum$$)

- 5 pts Completely incorrect
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Problem 4.
Let f(z) = 2* - tan~! z, defined on (—oo, +00). ~/e

(a) [5pts.] Show that f(z) is invertible.

é&) = x"-tan'x ;,°— o

&3

2
Nens
40> = w>Ctam > +x?
| +>¢%
ZFO'\OJL > € C”Q/w)
X" >0
)C"?f
X _
= O

S Newd fon all x €& (o, ,+ c0)
tam ‘> >0 ):Se_ej/\aphw
?O
‘50\x3(-wm°‘x>0 -
Ey LD
‘) j»'(x.)?o

D Newd go\a}l- &G d’/b)
fom 'x < © BQ—@%“{W‘1

x%® < o
D ux3 tambc >0
2401
é ,{)’(x,)PO



S N9 a& x=o0
L)= o +0=0

Ay 661 all > € (—° <o)
,G'(x) 20

24 (O «u ‘W\CNLOJV‘V\;

DY) b - onl in =
Adomaia

D[LCeD o 1 woeak e \




5 Problem 4.(a) 5/5
+ 2 pts Correct derivative
+ 2 pts Show that f'(x) > O on (-infinity,0) and (0,infinity)
+ 1 pts Deduce that f is strictly increasing, so invertible
v + 5 pts All correct
+ 4 pts Forgot that f'(0) = 0.
+ 0 pts No credit
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(b) [5pts.] If g(z) denotes the inverse to f(x), find g(7/4) and ¢'(7/4).

Nowd
9 v e S s UNL 86 b G

on we knewd Uy Mopnky of invtnt

‘t) (ng—B)xg (x> =)
> 96 = -©

IRCYeD),
N oo Uéj el e atien
§QY = 1x o' (1) = T

v




6 Problem 4.(b)5/5
+ 2 pts Computed g(pi/4).
+ 2 pts Used formula to compute g'(pi/4).
+1 pts Correct answer
v + 5 pts All correct
+ 0 pts No credit
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(c) [5pts.] Find f1(0) and f12)(0).
boc) =" Z R

e 2n+ |

6(x) - 2(— ()ﬂ ?Jlfb

e 1 u—c—l

b Lot thot Loy exparaien
\Sﬁ%méﬁn%

G(A é é")éov):o -l +6(a)z.+ {74'3,

nN=9 n|

2. 0N we noRw W the
Coelpident of amy = is 6'@ -0

New +o gind ') '
ts cvaluate hor p =\

Dants =\
. Dn =3 "
Ccoehhicient oy ! v (D7

2(3)+\




L @

?—
BJ Oy AC=E
FPOe) - -
W +

WOE :—.\?‘_'_ :L‘?'),H!

N oS é01 F;az,

2Nnt+S=\2
CLaAAL 2XUSt o Mo

‘\v\ke%/\od. " b&\ p=
D coeffyi dent of 2<'* nut”

be 2ene
And > 6&“)(0)3 L;E:“)x 1]
é@:‘)(p>; O




7Problem 4.(c)4/5
v + 2 pts Correct Maclaurin series
v + 2 pts Compared coefficients with general Taylor series
+1 pts Correct answers
+ 5 pts Correct
+ 0 pts No credit

N(1M)(0) = -11/7, this is a number, it can't equal some polynomial.
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Problem 5.
Let f(r) =sinz, and a = 7.

(a) [5pts.] Find Ty(z), the 2-nd Taylor polynomial of f(z) at @ = Z. Show your work.

TG = 25 NO¥eS o

T = ﬂc & f" (c)(x-» FOD o
2!
NewsS here
,é(xJ:Sinzc—

a=T

T(x)= | j—-— Cf_gdéy)?zflz) - sin(;;) (ngz
5 2

2

TCD= | - (=-T)
2.\

= |- SN TT
GCo= | t(x-o—_f \%

- 2 2
1, ()= l’f -—g ."7(-:




8 Problem 5.(a)5/5
v - 0 pts Correct
- 1 pts Computation mistakes (e.g. wrong value for the derivatives) or typo in the final solution
- 2 pts More computation mistakes
- 2 pts The polynomial is not centered at pi/2 in the final answer.
- 2.5 pts The answer is not a polynomial (e.g. you do not substitute the value of the derivatives at the point).
- 2.5 pts The polynomial has the wrong degree or misses the some terms.
- 4 pts Lack of justification.
- 5 pts Wrong
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(b) [5pts.] Use the error bound theorem to estimate the error [sin (3 — 0.1) — Ty (3 — 0.1)].

You do not need to simplify your answer as much as possible. However, your final
st be a number, and should not contain letters.

By ckeoR BOUND THEOREM

. M
[ o) g-en| < B \(‘f—:”-D'lf I

Now,
A) we are d,mbwg - Ty
D nNn=2 <
-‘-)‘sin(-;;-o.t)-‘ﬁ(_'f,:,od)\ 4%‘(»“

3[3({7) - -cost
=) \53&3\ = cost

Now as + apmeadmy TV
cost deowwaned -

DFO| in &l ramge
tE [T -o i/Z?L‘j W Max

Mbﬂ:'O«‘

NowS o4 KZ\&SC”‘




DELRE = 0. 146 x 107"
2 KO = (L 667 xm"s



9 Problem 5.(b)5/5
v - 0 pts Correct
- 1 pts Claim I-cos ul = cos u without saying which interval u is in.
- 1 pts Correct K but missing or incomplete justification (e.g. did not check monotonicity of I-cos(x)l or did not
claim Icos(x)l is bounded by 1). Claiming ISin(x)| is bounded by 1is not enough.
- 2 pts Wrong K or Ignored K
- 2 pts Wrong error bound formula
- 2 pts Wrong |b-al"3 (e.g. use Ipi/2-0.11"3 rather than 0.1"3).
- 5 pts Wrong or blank.

Page 24



Problem 6. 10pts.
(z+2)"
vn 3"

Find the interval of convergence of the power series Z

T‘C:C-P))
n ( yn -3"

N @ud ww«?/ Latio €4t

xn)”)(mxz \
7&’ n 200 \l./xgnﬂx(;H,z)

9>\f:(;\€f>“—° %;L) l-H[n\
=) \f \:c+2—




fadl
,@(} cL,Uc@)\A/LOJ—'\Va ARAALN ge/yﬁ’/
ON A S ng

& uwe - — © N2
DR §K =

D b seNied constiged

8 “SerueA tep - o
3P : T semitd £ 25
=% 4 Pt 3 senien
S =i Ai

> senies M
DPsaser semies Juvergtd ot x=|

L INTERVAL OF CoNV & R.GENC e

= [_9/ '>



10 Problem 6 10/10
v - 0 pts Correct
- 0.5 pts Minor mistakes (e.g., absolute value bars)
- 1 pts Incorrect use of $$\Sigma$$
- 0.5 pts Not properly justifying $$\lim_{n \to Ninfty} \frac{\sgrt n}{\sqrt{n+1}} =1$$
- 2.5 pts Wrong reasoning for $$x=-5$$
- 2.5 pts Wrong reasoning for $$x=1$$
- 1 pts Not checking conditions of AST
- 1 pts Mistake in computing limit in ratio/root test
- 2.5 pts Ratio/root test cannot work again at endpoints
- 1 pts Not justifying $$\lim_{n\toRinfty} \sgrt{n]\sgrt n} = 1$$
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Problem 7. 10pts.
Using integration by parts, derive the following reduction formula:

1 N . n—1 |
/cos”acdz:—cos" Ly osinz + cos" 2z dz
n

Acoo-c_dig Lo wa&g&od—iovx Ué‘j fovdd
J FOD 90 dnc = FO [0 da -j@'w (900 Q) dac
Ned® »
wt Jic)=s"Z
J (3= cos
= f cos™ ‘x -cosxI= cos™ ' slnx *ﬁ@w;"'&xsiﬁx L
S [cos" 'y - cos xdat = cos" xsin +ﬁ-4)¢a,;"'°;‘ (1 - costddu

- * -2
:)J’Cosn < cos xl = cos™xsiax + [h-Dcos" x dae

’fe\-c)cos"xo(ac
) f cos"xda *-ﬁ-ﬂ&s"xdd—: cos" U ginse + fa-1)cas ardac

2 mn cos"xdec = cos" I sinn i:fo— Dcos" P dae

n=l [}
@frof‘xddf = L™ Xginx +r\-l~(cos“"xdnc

4} n

Houee taeueol-



11 Problem 7 10/10
v - 0 pts Correct
- 0 pts Click here to replace this description.

- 10 pts Incorrect
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Problem 8.
Evaluate the followmg integrals. Show your work.

a) [8pts.]

\/7

Here
det -c=Jzsn®
d/l( -='~ECO§9(LB

S j 22 sin? @ coso AL &

\, 2 - 26In+E

=) 283 sin2e 0 & A $
 Z J7 - sn 26

Need oA (~¢cos? e —unt e

25'\\4\7—9—@9%02(_9
eSS

New® 0N 0826 = 1 —2£in%S

21 -cos2e)de

= 06 -5%n26 4 ¢
<—
swlx_ x, Ii-x2 L ¢
Jz UEX 2 +

M - x— ;CJ

\I.:, re

N



12 Problem 8.(a) 8/8
v - 0 pts Correct
- 2 pts Algebraic simplification error after the trig sub
- 0.5 pts Minor error (e.g. forgetting a constant or something, incorrect reduction formula)
- 1.5 pts Lack of explanation for integrating sin*2(theta)
- 3 pts Significantly incorrect integration
- 2.5 pts Leaving final answer in terms of theta

- 3 pts Trig sub implemented incorrectly (no differential computed, etc.)
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b) [8pts] / —2z + 1

Necd L»C.j Pertial Trackiony

-2+ | - A B =
= e — —=
& -(J" X— e x- &~ DY

2t = AG-DF+ BEOOC) + O
pr(—.ﬁ =0
| = A = A=
Pty 2=
-{=Cc >c=-I
Pa.l‘“‘;\’a x=2
2= | (D" + Bx2xtl =2

D [-2x+id = A da _
J >C G —()* J:odﬂc S X~ ._.\_-0‘4—
= x| - n (2=l +C;|-——)+' C

— M\l__’ﬁ_‘.)—_l_ + C
22—\

24



13 Problem 8.(b) 8/8
v - 0 pts Correct
- 1 pts Forget writing the absolute sign in Inix| or Inlx+1l
- 1 pts Forget adding constant C to the indefinite integral
- 1 pts Computation mistakes.
- 2 pts More Computation Mistakes
- 3 pts Wrong Factorization at the first place
- 4 pts Omit some important steps in factorization or finding A, B, C.
- 6 pts Find A, B, and C (partial fraction parts) incorrectly or without justification.
- 8 pts Completely Wrong
- 4 pts Incomplete or did not find the indefinite integral to the end.

Page 33



Problem 9.
(a) [7pts.] Use integration by parts and/or substitution to evaluate the indefinite inte-

gral / In(sin? z) - cos z da.

det sinc=¢€
2 cosxda=dt

;)fw(ra‘nzx)ces:cdﬂ = fm@fl)d‘t

Now et {(x) = n(+)
2(x)= [

Accou:big to Tnteglation Ué‘jfow«ld
[F62909 e = $(Rf 500 ~ JiF'6 (369 A o

)me)aw in ([t J xfabt'o(t
9_/&«»(4")00' Eln(tY - flbxbalt

S fin() el = Hald) = 26 ¢

:Ifinxwésinzx)—ZsMx, + < l




14 Problem 9.(a) 7/7
v - 0 pts Correct
- 1 pts Missing C
- 1 pts Missing $$! \cdot 1$$
- 1 pts Algebra error
- 2 pts Multiple algebra errors
- 4 pts Conceptual problem(s) with substitution or integration by parts

- 7 pts Totally incorrect or not attempted
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(b) [7pts.] Note that the function f(x) = In(sin®z) - cosz has an infinite discontinuity

2
at x = 0. State if the improper integral / In(sin® z) - cos x dz converges or not. If
0
it converges, find its value.

Remember to justify your answer.
Now here tue dMScend nadily sccerd
at leuwsed (reuundl

/2

> J[M(gm?x.) cosxdnC = lm(sm 2¢)cosxdul

0\90

T(lz
JIM(& nac) cosxdnt

v\ao

- um S‘ W S 2 (3 Y
e II\_;M('S(“@ '232“7_;’ s\han LMLQWIZVD) "'ZS?V\}

S -J-ZL\,\Wlbcnv\ _umsmq-bmémn‘“)

n=-0 nNg
= -2 — bim n (sinzn)
N0
‘/S(V\n

NS ay W ha o -0 W

e N

= =]

Ust‘va L Hoepitel sunle

_-—"2 - lf_;.gv; +K2$IQWG%M
~l xeosw—

= o) -
2 + v(.t;vLSW\v\ - =2

an —2 g ééwzil—e




f2

W
‘ ! @tll“)() (Osxcw V
N—IM <
‘S
1 W



15 Problem 9.(b) 7/7
v - 0 pts Correct
- 5 pts The solution does not show the computation of $$\lim_{R\to0”+} (-2\sin R \cdot \In(\sin R) +2\sin R)$$
(or analogous formula with $$\In(\sin”2 R)$$)
- 4 pts Did not realise/write that $$\lim_{R\to0”+} \sin R \cdot \In(\sin R) = O \cdot \infty$$
(or analogously with $$\In(\sin”2 R)$$)
- 3 pts Realised that $$\lim_{R\to0”+} \sin R \cdot \In(\sin R) = 0 \cdot \infty$$ but did not write that it is an
indeterminate form
- 1 pts Forgot $$\cos x$$ in the derivative of $$\fraci{\sin x}$$
- 3 pts Error in part (a) makes problem solvable without L'Hopital's rule
- 1 pts Algebra error
- 7 pts Blank or completely incorrect (e.g., limit at wrong endpoint, does not use the definition of improper

integral)
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Math 31B
Integration and Infinite Series

Final

Instructions:

This test is designed to take you 3 hours. On the other hand, per departmental
policies, you are given a 24 hours time window to work on the exam and submit
it: from Tuesday, March 17th, at 4:30am PDT, to Wednesday, March 18th,
at 4:30am PDT.

Your submission will be electronic, so please write clearly!

Write each part of each question on a dedicated page. If needed, you can use
more than one page.

Unless you write on the exam itself, write “Problem x, part (y)” or “Problem
x.(y)” at the top of each page (omit “part (y)” if there is just one part).

You can use your notes and the textbook (regardless of it being a physical or digital
copy). You can also use all past midterms and mock midterms and finals, and all their
solutions. You can also use all the lectures on Bruincast.

You can use a scientific non-graphing calculator.

Resources other than the ones listed above are not allowed, and will be considered
cheating. Collaboration is not allowed and will be considered cheating.

Unless otherwise stated, you need to justify your answer. Please show all of your work,
as partial credit will be given where appropriate, and there may be no credit given for
problems where there is no work shown.

The exam totals 100 points.

Submit your exam as a PDF file on Gradescope. It is your responsibility to
make your submission legible. When uploading your work on Gradescope, you have to
match each question with the corresponding page.

If for technological reasons you fail to submit your exam on Gradescope, send it to my
email (marengon@math.ucla.edu) before the deadline. Note that if your file size is too
big to be sent by email, you may have to split it into several pieces.

In case of late submission, I will deduct 1 point for every minute after the deadline.



FORMULAE

The N-th Taylor polynomial of f(x) at a is given by

and the Taylor series of f(x) at a is

“~ nl
The Maclaurin series
o x2n+1
sin(z) nzzo( ) ey
oo :L.2n
cos(x) = nZ:O(—l) @)
converge absolutely for every x € R and the Maclaurin series
oo £n
In(1 =) (-1)"1—
s+ a) = 0
’ o0 l.2n+1
tan~'(z) =y (—1)"
an~H(a) = 31 5

have radius of convergence 1.

Error bound theorem.
Let Ty (x) be the N*® Taylor polynomial centered at a € R associated to f(z), and let
b in the domain of f(x).
Suppose that | f¥*(u)| < K for all u between a and b. Then

|b _ G‘N+1

|f(b) —Tn(D)| < K N



Trigonometric identities
cos’xz +sin’z =1
sin(2z) = 2sin(z) cos(x)

cos(2z) = cos?(z) — sin?(x)
= 2cos?(z) — 1

Hyperbolic identities

e —e
sinh x =
2
et + e "
coshx =
2

cosh?z —sinh®z =1

=1 — 2sin’*(z)
.9 1
sin(z) = 5(1 — cos(2x))
1
cos?(z) = 5(1 + cos(2x))
d . — (sinh z) = coshx
. (sinx) = cosz dr
0
— (tanz) = sec’ x
a
. (secx) = tanx - secx
4
1
d . 1 — (sinh™'2) = —— for z€R
d—$(8m m):ﬁfor lz] <1 x( ) 21
1
d . 1 — (cosh™tz) = for z>1
% (COS 11’) = —ﬁ fOI' |.T| < 1 dl‘ (COS l’) 1‘2 _ ok &
d 1
e (tan’lx) =152 for z e R
d 3 1
= - = f; > 1
o (sec™' z) — or x
Reduction formulas
1 -1
/sin”xdx = ——sin" zcosx + - /sin”_2 xdx
n n
1 1
/cos" rdr = =cos" ' zrsinz + t /Cos”_2 xdx
n n



