Exercises

* Analyze and draw the graphs of

f(X)=xJ1-x* with xe[-11]
f (x) =sin(x*-4) with x¢€][0, ]

(X(t)j [3t2 j with te[-2,2]
t° -3t

(X(t)j (C-Oit] with tel-z, 7]
SIn~ 1
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Exercise 1

f(X) = xy/1— X’ (
X e[-1,1]
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Exercise 1

* Find zero crossings

xWl—x2=0x=0Vy1—x2=0
Sx=0V1—-x%2=0
Sx=0vxt=1
Sx=0Vvx=-1vx=1

* Look at behavior at domain limits (see zero

Crossings)
* No singularity
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Exercise 1

* Find zero crossings of the derivative and sign
around them

(x\/l —xz)’ = (x)' (\/1 —x2) +x(\/1 —xz)’

_ /122 . _ %2y
1—x%+xX X (1—x°)

326\/1—x2
=1 —x2+ X (—2x)
2v1 — x?2
\/1 > x 2 1—x%—x% 1-—2x%
— — X4 — — =
V1 — x2 V1 — x2 V1 — x?2



Exercise 1

« Sign
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F(x) I
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 Minimum at (— 75
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 Maximum at (
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Exercise 2

f(x) =sin(x? —4)
X € [O 72_] (= 2.36,1)

(0,~0.76) //’
194 (2,0)

(~0.93,0)

(~ 2.67,0)

/ /

(~1.56,~1) (= 2.95,-1)

N
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Exercise 2

* Find zero crossings
sin(x? —4) = 0 © x% — 4 = 0 + 2km, for integer k
Vx?—4=n1—0+2kn
Sx=V4+2knVvx =vV4+m+2kn

—in[0,tl: x=2vVx=V4d—nvx=+Vi+Tm

* Look at behavior at domain limits
— f(0) = sin(—4) = 0.757
— f() = sin(n? — 4) =~ —0.402

* No singularity
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Exercise 2

* Find zero crossings of the derivative and sign around

them
(sin(x? — 4))’ =cos(x? — 4) X 2x = 2x cos(x? — 4)
equals zero if x = 0V cos(x? — ) =0 -
x =0V x? —4+2+2k7TVx —4—§+2kn
S+ 7 S+ 1
x=OVx=— + 2k V x = + 2km
2 2
N
\/—+2k7TVx = —+ 2kt
, ,8 + n 8+ 3m
N
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Exercise 2

Sign
0 8—m 8+ m 8+ 3m
2 2 2
| | |

)

<0 >0 <0 >0

~. 7 ~ -

Local minimum at( /87 —1) and ( AR ,—1)

Local maximum at ( [, 1) and (0, sin(—4))
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Exercise 3
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Exercise 3

* Find zero crossings of component functions
x()=0t?=0t=0
yt)=0ot3-3t=0ot=0Vvti=3ot=0Vt=1V3

— fcrosses x-axisatt =0

— fcrossesy-axisatt =0,t = —/3and t =+/3
— sofpassbyoriginatt =0

 Look at behavior at domain ends
[ x(=2)=14 . x(2)=4
(y(—2)=—2) ’ (y(2)=2)
* No singularity
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Exercise 3

* Look at derivative
x'(t) = (t?) =2t
y'(t) = (t° —3t)" = 3t* =3
— Zero crossing
(Zt =0et=0 )
3t?—3=0t=-1vt=1
— tangent vector at 0, -1 and 1
(x’(O) =0 )
y'(0) = -3
(x’(—l) = —2 )
y'(=1) =0

(92
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Exercise 4

X(t) ~ [ cost
y(t) ) |sin®t

te[-m, 7]
0.5 |
0.5
AW versica
?{{ﬂf§ Universiteit Utrecht Elementary maths for GMT — Calculus — Function analysis 13



Exercise 4

* Find zero crossings of component functions
T T
x(t) =0 cost=0t =E+2k7TVt = —E+2kn,forintegerk

y(t) =0 o sin3(t) =0 o t = 2kn vt = w + 2km, for integer k

. T VA
— fcrosses x-axis att = =3 and t = >

— fcrossesy-axisatt=—n,t=0andt=mnx
— so f does not pass by origin

 Look at behavior at domain ends

- (5% ) - (e

%
»

\L//.
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Exercise 4

 Look at derivative

x'(t) = (cost)
y'(t) = (sin’(t)
— Zero crossing
(—sin t=0t

= —sint
) = 3 sin?(t) cost

= 2km vVt =  + 2km, for integer k)

3 sin’(t)cost =0  sin®(t) =0V cost =0
(t = 2kn vVt = + 2km, for integer k )

T T
t=2ant=n+2ant=E+2ant=—§+2kn

— tangent vecto

(vim=o):

(=0 )
o \y'(m) =0
%{% Universiteit Utrecht

T T
rat —m,——,0,—,
2 2

T

x'(-3)=1 ;(x'(0)=0 ); < (3

y'(0) =0

/(-9)=0
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