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Calculus and Numerical Methods. Problem-solving test 3. 7 Dec 2022

Full name: . IC.LV. e . .Ga.r.cf.o-.-. ) TCfCE’IO ........ o & s TR E S e T v wonse il HES € AUE

Problem 1. Find the area of the region bounded by the graphs of the functions é‘ /q

40
flz) = 36 + z2

Ii/I’l[merc}r‘oa Poers Z e

(A - g0x) -
\{\ j x) /3—2!9-; = x2-3 = 40 :6\2—3)636'-”&2),‘ o : 36%2 + x4-108 -3)3’/‘

and glz) =2 —3.

" z
A Bt lim= L :x2 B2 33k -l48=0 -335V35 1 cieg, - 1
o (A < e -31 ’xl
7!
<. | f(0): 16/9 ~]'l.

T | 9@ -3 {60 > g0 weeLagpts V9 = 22
e - X:4-37, {37 ¢ =>NO

[q h(2). 2 132 ] [&heelg(2)- (23020 Lforasai)

F?‘lrhu‘l\vc;\)(-
40 y 9%
=> 40 ’/36 e \s ak
/36 + X2 L e " &= —%g— | ST /é "
/3¢ T | (‘2-')2 5 I'C-Lj('g‘) 21



Problem 2. Find the area of the region bounded by the graph of the function f(z) = e "sin(z) and
the horizontal axis between z = —7 and z = #. Hint: Use that the sine function takes positive values

on (0,7) and negative values on (—,0).

f(x) - eX Sl'nfx] fULde u—\r—fvalu__ ﬂchs

w = %

dwz - =%
I X W - -
: € smx = - - CosX ~ =%
OV~ sinx V: - cos X = R
w - e"x = _e-ﬁ
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-> =g s N | d\f: COSK Yz Sinx
€ Tainx %e S > >
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e (Cm><+ Srnx) “@ ~MS!r\,.‘« Ar- QNH'

A, - L"e-x(ccbxfsmx)jo = 1207 o
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/ i Jo 2l-.
= Tr
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Calculus and Numerical Methods. Problem-solving activity 1. 28 September 2022

Full name: j—a..f.\. er... Ga_r‘cm-.- Bl B v vorn vt ki B i wommn wonse e, 08 WY L 5 400 pinemi s

k-1 _ 2

Problem (8 points). Prove by induction: k k HhTD)  nal ~ 2, Wneh.
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Question (1 point). For each n € N, we call P(n) the formula,

(3n) + (3n+3)+ (3n+6) +--- + (6n) = _L_Qn(ng-{— L)

Write the formula P(n + 1),

Note: there must be a clear connection between P(n) and what you write for P(n + 1).

ErmUQa.jor P(n+)
(31'1} +(3n +3) 1(3n+6)+... 460 + (60 +6)+(6 +3)'; q(h1l):2(n+2)
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Problem 2. (4.5 points) We define f(z) = sin(z).

\\4_) a) Find approximations of the number sin(—0.4) (that is, —0.4 radians) given by the Maclaurin poly-
nomials of f of orders 5 and 6. a.:=0 Xz «0"g

\’)\ 5 b) Determine an upper bound of each error in part a). Are these upper bounds really different?

c) Determine the order of the Maclaurin polynomial of f that can be used to find an approximation of
O sin(15°), that is 15 degrees, up to an error of 107°,

n % il o 3 ' n(c;)
N R0)- §ea) + 6. ooy s Sk (n-ad ek (xoayhses 4?&
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Calculus and Numerical Methods. Problem solving activity 2. 15 Nov 2022

Full name: .jq.viex...G.ucFa-.Teccgo ....................................................

Problem 1. (4.5 points) Find the points of the parabola y = 5 — 22 between (0,5) and (v/5,0) whose @
distance to the point (0,2) is a maximum or a minimum. What are the maximum and minimum distances \\“/

from these points to the parabola?

&
]((X)t g 3 +5"2 =O} _X2+3

Do\n A | _\_
") 2% = (- l“' C/2) 10 The porabole
1[ X...O/X:O 1_5(0,5)
h
f'()--2
Cz (_) |5,__|“2-L: ls%ro.;d :_x;‘z_c;coq
r’ﬁ'\iﬂf)
Erer,, - “ (x—-o;)ml -& .
k (nt1)! < Ig /n:q



Calculus and numerical methods Unit' 30 Integral'calculus” Séctian 314 Numerical integratian Caleulus and numerical methad A TUn3E Intzgral calculus’ Section 34 Numerical intégration

Trapezoidal rule (simple)/Frapezoid rule Simpson's rule (simple)

We evaluate a function f at x = a, x = 22 and x = b, and

approximate

2 b—a b e b
J':f f(x)dx:l*:T(f(a)+f(b)) ,'=/ f(x)dxgi*zbﬁa(f(a)+4f(a; )-}-f(b))
El a
If f has a continucus second derivative on [a, b], and ; L
|#(x)| < M2, ¥x € [a, b], then If f has a continuous fourth derivative on [a, b], then
5
M _pjeM(b—a
=1 < T2(b - a) 1’”5m(2

Remark. The approximation given is exact if the function f is a where
one degree polynomial. | f(“)(x) |€ My Vxelab)

Remark. Simpson's rule gives exact results for pelynomials up to
third degree.

Caleulis and numéncal methads” Unit 37 Intsgral calculus Saction' 3.4’ Nomencal intzgration Calculis and numerical methods" Unit'3: Integral ‘calculis” Seceion' 314 Numericallintegeatio

Composite Simpson's rule

&

o
'R

M

/

% b—a

5

£

A

™m

Composite trapezoid rule

For n € N, we evaluate the function f at points xx = a+ k- h,

g For n € N, we evaluate f at the 2n+ 1 points

k=0,1,2,...,nwhere h= = (the interval is divided into n
equal subintervals). xg=a+k-h where h= o and k=0,1,...,2n
(the interval is divided into 2n equal subintervals). Then
b bh—3 n—1
1=] fx)dx o= " = fla)+2%  fla+ kh)+ f{b) b T n-1 "
2 o ; e ~7 1= [ Flx) o J* = —— | f(a) + 2?31 flar) + 42 f(xok-1) + F{b)

; g Al <

If £ has a continuous second derivative on [a, b] and |F7(x)| < Ma, If] FO(x) |< My Vx € [, ], then

Vx € [a, b], then

o o Ma(b—2)®

3 - el o)

L(b-ap,, == g5
12 n? ’

i an e TR N o e s or o) S A R T RN P A YN T i e R s 6

1=ris

Cilculis and numerical methadar Unit 35 Intégeal calculis Secticn 314, Numerical integration

Calcilus and pumerical method=® Unit' 30 Integral ‘calculus’ Sécticn' 354 Mumerical integration

Using the trapezoid rulefor an' error given : Using Simpson's rile with a given ertor
b . b
To approximate [ f(x)dx up to an error tol using the trapezoid rule, we To approximate [ F(x)dx up to an error tol using Simpson's rule, we
a
proceed as follows: proceed as follows:
@ Find a bound M such that |f"(x)| € Mz, Vx € [a, b]. @ Find M, such that |[F(")(x)| < My, x € [a,b].
Ma(b — a)? b -
@ Find n such that 2(_23) < tol and determine h = E. the @ Find n such that M < tol and determine h = b =)
s s ' 25.00-n* 2
number of subdivisions of [a, b]. .
© Determine the points x; = a+j- h, for j=0,1,...,2n and the
@ Determine the points xx = a+ k- h, k=0,1,...,n and the values values £(x;).

f(x,,).
© Find the approximation

© Find the approximation

b n— b b—a n n—1
s f f{x)dx =~ g (f(a) +2 Z‘i ) + f{b)) /a f(x)dx = = (f(a) +4 ; f(xgj-1) +2 ; fx5) + r’(b))

k=1
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