Elements of analysis

B.01 Curve discussion

a) f(x) =x"-9x; d) f(x) =-0,5x> +3,75x> —6x; g)f(x)=x"—5x>-8x+12;
b) f(x) = x’ +4x; e) f(x) = %X3 ~13,5x* +22,5x;  h) f(x) =2x’ —6x° +8;
1 25 1 3 .
fx)= —x’———x; fx)= —x’+—x>-0,9x; 1) f(x)=2x"-2x*-2x+2;
c) f(x) 2 2> /) f(x) 20X T30 ) f(x)

B.02 Curve discussion

a) f(x) = (x-2)* (x=3); d) f(x) = 2(x=2)(x=D(x=4); ) f(x) =x(x" = 5x +6);
b) f(x) = 2(x-1)*(x —4); e) f{(x) =(x—2)(x-3)(x—4); h) f(x) = x(-2x* +10x —8);

c) f(x) = -(x-0,5)*(x+3); ) fx)=0,5(x+3)(x-2)(x—=1); i) f(x)= x(% x> +9x +12);

B.03 Curve discussion

1 1
e S S G |

a) f(x) = ix“-xS-O,Sx2 +3x+1 d) f(x) Z%X4-§X3 +x +12x; @ f(x)= 2 ;

| 4 g)(4—713-6)(2+12x—12
b) f(x) = 0,25x*-x*-3x*> +8x +2; e) f(x) :—5X4—§X3 +x° +4x; h) f(x) = 4 ;

6 2

c) f(x) = %){4—10,55(2 +18x-2; ) f(x) =—%x4—x3 +3x° +3x; 1) f(x) = 2)(4—25(3 —4x* +4x+3;
B.04 Curve discussion
4 2 4 2 I, 25,
a) f(x) =x"-5x"+4; b) f(x) =0,5x"-5x" +4,5; c) f(x) = _ZX +TX —-36;
4 3 2 4 3 2 1 4 5 3 3 2
d) f(x) =x"-5x"+6x7; e) f(x) =x"+3x"+10x"; ) f(x) = EX +ZX ——X;
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solutions
B.01 Bo A

B.OI D BO1 e
X § 4732 10392 ; Xgs g 40000 40000 g Xg E 0667 14815 ; 4 Yan= 900 X + 0,00
Xg 1732 10392 Xp 10000 -2,7500 Xpz 4000 36,000
Xue (o000 0000 ) Xur (2500  oes0 ) Xur ( e 0ms ) Ynor= 011 X + 0,00
NS, (3000 0,000 ) NS, (24 om0 ) NS, ( 2000 o0 ) B Y= 400 X+ 0,00
NS, ( 3,000 0,000 ) NS, ( 5,186 0,000 ) NS, ( 1,000 0,000 ) Ynor= 025 X + 0,00
NS; (oo oo ) NS, (e s ) ¢ Yar 625 X + 0,00
B.01 B B0l E o1 . Ynor= 016 X + 0,00
X 9 - - _
o % 11115555 33?)77 ) ; . ( o s ) - ( am  swe ) @ Yar 338 X 7,81
X“ ( 0’000 0’000 ) Xpz (' so000 375000 ) Xpz (200 0000 ) Ynor= 030 X + 1,37
N”;" ( 2’000 0’000 ) Xyp (' 30000 135000 ) Xyp (1000 400 ) e Y= -1800 X + 40,50
1 g g NS, (e 0000 ) NS, (-0 0000 ) Ynor= 00556 X -13.67
NS, (200 0000 ) NS, ( 20 o000 ) NS, ( 200 om0 ) v ’1 o x . ’20
NS, (o000 0,000 ) NS, (200 w0 ) 1) tan= 0-8,3 . . _3 ,87
B.01 C Ynor= , X R
Xz ( 2,887 12,028 ) B.O1 F B.OI i g  Ytan= 11633 X + 16,63
X (2887 1208 ) Xp ( -60000 54000 ) Xz ( 0333 2310 ) Yno= 00612 X -10,69
Xyp (o000 0000 ) Xg (20000 10000 ) Xps (1,00 0000 ) W Ve 600 X + 10,00
NS, ( s000 0000 ) Xur (20000 22000 ) Xur ( oam 1185 ) s >
NS, (w00 0000 ) NS, E 3,708 0,000 g NS, g 1,000 0,000 ; ) inmi 0,2166677 i : ;,gi
NS, 9708 0,000 NS, 2000 0,000 i tan= -2, X
NS (om0 ) NS, (1w oo ) Yno= 03750 X  + 1,06
B.02 a
B.02 d B.02 e
im ;’223 _‘:;T:‘; Xy ( 325 45 ) Xes ( omer 22 )
: 0 ool s X2 (! 126 ) X, ( 256 -oeu )
we § ’ Xwe (2 1481 ) Xup ( 16667 07407 )
NS, 3,000 0,000 NS, ( 2m0  om ) - C s o )
B.02 NS, 2,000 0,000 NS, ( om0 o0 ) xS, ( 20m o )
NS; 2,000 0,000 NS, (4000 0,000 ) NS, (o000 0000 )
B.02 b B.02 e B.02 h
Xp2 3,000 8,000 Xpz (1 24 0385 ) Xe2 (28685 121292 )
Xg2 1,000 0,000 Xp ( 357 0385 ) X ( odea8 17588 )
Xp 2,000 4,000 Xp (300 0,000 ) X ( 16667 5182 )
NS, 4,000 0,000 NS, (200 0,000 ) NS, (1000 0,000 )
NS, 1,000 0,000 NS, (32000 0,000 ) NS, (4000 0,000 )
NS, 1,000 0,000 NS, (4000 0,000 ) NS, (o000 0,000 )
B.02 c B.02 f B.02 i
X, 0,500 0,000 Xp2 (158  eset ) X ( -31s47 46188 )
X, 1833 6352 X (158 0564 ) Xps ( o453 46188 )
Xyp 0667 3176 Xur ( oom 300 ) X (20000 00000 )
NS, -3,000 0,000 NS, (oo oo ) NS, (200 om0 )
NS, 0,500 0,000 NS, (2000 0,000 ) NS, (4000 0000 ;
NS, 0,500 0,000 NS, (3000 0,000 ) NS; (o000 0,000
B03 a B03 d B03 g B04 a B04 d
HP 000 400 NSI 200 000
TP 3,00 -1,25 HP 2,00 14,67 TP 0,50 4,06 ™ 0,00 000 NSI 0,00 0,00
TP 158 225 NSz 200 0,00 TP 259 62 NS2 3,00 000
TP -1,00 -1,25 TP -1,00 -7,83 HP -1,00 3,71 TP -1,58 -225 NS3 1,00 0,00 WP 116 2.08 NS3 200 0,00
WP1 091 053 NS4 -100 0,00
HP 1,00 275 TP 3,00 13,50 HP  1.00  -4.04 WEl 200 000
’ ’ WP2 091 053 W2 050 094
WP1 2,15 0,528 WP1 2,54 14,05 WP1 0,77 -4,05
B04 b B04 ¢
WP2 -0,15 0,528 WP2 0,13 1,59 WP2  -0,43 3,86 HP 000 450 NSI 300 0,00 o oo om S om0
503 . TP 149 414  NS2 300 000 WP 3 755 NS2 200 000
B03 e B03 h TP o149 414 NS3 100 000

HP 363 10163 NS3 500 000
TP 4,00  -14,00 TP -1,00 -2,17 TP 2,00 -1,33 WPI 129 244 NS4 -100 000 WP1 074 399

WP2 129 244 WP2 224 5885

TP 2,00 -14,00 HP 2,00 -1,33 TP 2,00 -6,67
B04 ¢
HP 1,00 6,25 HP 1,00 3,17 HP 1,00 -1,04 Bo4 f
TP 0,00 -36,00 NS1 3,00 0,00 HP 0,00 0.00 NS1 0.00 0,00
WPl 2,73 -5,00 WP1 0,22 0,89 WPl 1,54  -1,20 HP 059 -3386 NS2 -300 0,00 TP 034 -003 NS2 050 0,00
HP -0,59 -33.86 NS3 4,00 0,00
WP2 _(),73 _5,00 WP2 _1’55 _1,72 WP2 -0,87 _4’31 TP -2,21 =523 NS3  -3,00 0,00
WP1 2,04 -1430 NS4  -400 0,00 WP1 018 -0,02
WP2 -2,04 -1430 WP2 143 3,08
B03 c B03 f B03 i
TP 2,00 4,00 TP -0,50 -0,72 HP 0,50 3,96
TP -3,00 -89,75 HP -1,00 -0,50 TP -1,00 -1,67
HP 1,00 6,25 HP 1,00 3,50 TP 1,00 3,67
WP 1,53 5,08 WP1 043 1,73 WP1 0,77 3,80

WP2  -1,53  -49,91 WP2  -0,77  -0,60 WP2  -0,43 0,69 von Roman Goldstein




d)

e)

f)

function f(x) is given

f(x) = ( - *X
show that f '(x) = ( 05 *X
show that f"x)= ( -0,25 *X
show that f"(x)= ( -0,125 *X
zero points: | 2,0 | 0,0 |
Extrem points Max

inflaction point IP

-0,5 )

0,5 )

function f(x) is given

f(x) = ( 2 x
show that f '(x)= ( 2 x2
show that f"(x)= ( -2 x?2
show that f"x)= ( 2 x2
zero points: -0,781 0
1,281 0
Extrem points 2,686 -1,805
-0,186 5,712
inflaction point 4 -1,294
0,5 3,297

Min
HP

IP1
P2

+

1)

+

1)

+

1)

+

1)

"(Xe) = | -1,36

f"(Xwp)= | -0,25

NB:
NB:

NB:
NB:

f'(Xe) =

1,1

f'(Xe) =

-18,8

'(Xp) <

-0,3

"(Xp) <

11,5




d)

e)

f)

function f(x) is given

f(x) =

show that

show that

show that

zero points:

Extrem points

inflaction point

( 2 *X A

f'@)= ( 4 *X + 0

f"@)= (8 *X + 4

f"(x)= (16,000 *X + 16
05 | 0,0 |

IP

and

function f(x) is given

f(x) =

show that

show that

show that

zero points:

Extrem points

inflaction point

(1 x
f'g= (1 x
f* )= ( 1 x
f )= ( 1 x
-1,00 0
3,00 0
4,24 -0,692
-0,24 23,130
5,45 -0,502
0,55 16,183

Min
HP

IP1
IP2

'(Xe) =

(Xwp)=

NB:
NB:

NB:
NB:

-1

> e

> e

8,00

f'(Xe) =

0,5

£'(Xe) =

-41,8

£'(Xip) 4

-0,2

£"(Xip) 3

20,9

10,87

-1

-1



f(x)=x"-Inx
Zero: NO

Min :(0,707;0,847)
IP: NO

f(x)=(x=2)Inx
Zero :1;2
Min:(1,4547;,-0,204)
IP:NO

1
£(x)=3xIn(x?)
Zero: 1
Min:(0,3679;—-0,368)
IP: NO
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