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7. Laske alla olevien kuvien varjostetut pinta-alat. Riittdd laskea sijoitukset.
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Tehtivii. Voit myds piirtii tehtiivissi kuvat, jos haluat.

1. Tarkastellaan pisteiden p = (1,3) ja ¢ = (4,2) kautta kulkevaa suoraa. Mifritd suoran kulmakerroin ja suoran yhtils
normaalimuodossa.  Solution k= -1/3, y = Tlir t l—';

. Tarkastellaan pisteiden p = (1,2) ja g = (4,2) kautta kulkevaa suoraa. Midritd suoran kulmakerroin ja suoran yhtils
normaalimuodossa.  Solution £ =0, y3y=2

. Tarkastellaan pisteiden p = (1,2) ja g = (1.01,4) kautta kulkevaa suoraa. Miiriti suoran kulmakerroin ja suoran yhtils
normaalimuodossa.  Solution £ = 200, y = 200x — 198

4. Tarkastellaan suoraa 3y = 20+ 1. Kirjoita yhtild muodosssfy = ka + b, JMiki on suoran kulmakerroin &7 Etsi kaksi suoran
pistettii. Piirrii suoran kuvaaja.  Solution y = fx + 1, esim. p= (1,1) ja g = (4,3) -,
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5. Mifiriti alla olevassa kuvassa pisteet p ja q. Midritd suorBu kulmakerroin ja suoran yhtild normaalimuodossa.  Solution
1 T
y=-—gr+3

T

6. Laske sijoitukset.
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(a) / x?  Solution 7
3
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(b) / 3% Solution —5
3

() / 222 —  Solution 9
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6
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0
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5. Miéritd alla olevassa kuvassa pisteet p ja . Maaritd suoran kulmakerroin ja suoran yhtild normaalimuodossa.  Solution
y=— %.r + 3 L-\)

o rvza R= -1
Tol~vEN KalM!O

"3 ‘__ X m.,

New Section 1 Page 9



fo(~Me v praw -

s
r=(3)
Tapa 2 | SoKHova 1Lnan KWVAA) g = (3,2)

,7‘2:""2("“‘3 =k x t+b
SRR AR A
"Lx+ +‘L
7e bzt
,\?f:-"ix*'%

SpokiA ER|  muibadsA

’\,)=1
««)—-X

2% + 3

-3 =0

New Section 1 Page 10



VL(mA A RANVEA CSMERKKL €1 THRVI TS

JPETECU
1Y tx =% i
‘a' \\‘|'.L:I:i-
G
342—«- 2x =+
% ) “:?’
_Aa"_..\_ \ ~:"
= I
X
+ T =
7.33 /\T 3, S
AUSesLicwN \
Let UpcadS PIsTEE T
b
[ 2
& ©) M

YA Vil KoL L

D‘[@:%Kl Q\S))(?olx: 8



3
fl'; 2 + 0.5xdxr = / 2z + 0.2522 =
1

3’31/&

A
7 X +.()ILS-XZ = 1% +042’S3
./ ~ ,<7,.| £0,25.2 )
-6 -2 +0.2§(’>L‘H
= Y%+ =46
z




2 Polynomit
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FROM THE MAKERS OF W{
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derivative at x=2 of f(x)=x*2-1
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(a) 325 Solution 15z*
(b) —3z'1 Solution —33z1°
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2. Derivoi muuttujan x potenssit
3 — 2
(&) R ¢

(b) vz

() avE
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2.3 Polynomin derivointi ja kuvaaja
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b — - - ~
- 2 - 2 -3 1/17
o §
D x*-1= 2X+0 = 2x
4. Olkoon f(x) = 2? — 1. Laske
(a) f'(z) = 2x Solution 2z
=72 _ 1 (b) f'(—2) = 2(° 2) T =Y Solution —4
(c¢) fi(-1) = Z/’)) = -2 Solution —2
(d) f'/(0) =2-90 =0 Solution 0
e|f())= 24=2 Solution 2
(f) f(2) = 2.2:=4 Solution 4

5. Selvitéd funktion f(x) = x? — 1 kuvaajalle pisteeseen
(1,0) piirretyn tangenttisuoran yhtild.

Solution y —0=2(z—1)

6. Selvitii funktion f(z) = z* — 1 kuvaajalle pisteeseen
(0, —1) piirretyn tangenttisuoran yhtild.

1)

\\ K: ‘ 1 Solution y = —1
m k I el M sva 7. Selvitd funktion f(z) = 2% — 1 kuvaajalle pisteeseen
=4 / (—2, 3) piirretyn tangenttisuoran yhtild.
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8. Olkoon f(x) = 32? + 5z + 13. Etsi dériarvokohdat.

(a) Laske f'(x). Solution f'(xz) =6z +5

(b) Kirjoita f'(x) = 0. Solution 6z +5=10

(c) Ratkaise saadusta yhtdlosti x. Solution = = —é

(d) Voitko péitelld, onko kyseessd minimi vai maksimi? Solution Minimi kohdassa » = _F:
M kK,
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Fun K70

3
2(11. YOlkoon f(x) = 2%(1 — x)?. Etsi diriarvokohdat. Solution Paikallin iaksimi kolidass K
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Solution 2v/3 =~ 3.464.
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4. Olkoon k(z) =027
(a) Laske k'(x). Solution 0.5% In(0.5)
(b) Laske &'(0). X Solution —0.69
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b(¥=05"
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i bl 0.5) 0,69
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o, s
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=| r 7\?
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Q) £'(0) = 2°h(2)= [.&l2] = 0,69
v wz
. PETLILLVVIg =0.8° =(J~))(
> s = .

jb? = 2% ()

D e (R) = &~ >/ De*=o
z,ﬂr/\ e,&Q /@;‘7

! Mka Lobw 0N

e =2+ " //Lk




lkymastbom |

b= 1.02961914171

1 2 3 4

% =2,FI& .

3.2 Logaritmifunktion derivointi ja kuvaaja

¥ | | | | 3. Olkoon f(x) = In(x). Laske
(a) fix) Solution L
(b} f1) Salution 1
(e} f1(2) Solution 0.5
(d) fi3) Solution 0.33
(e} fr1a) Solution .25
(F) f(5) Solution 0.2

4. Selviti funktion f(x) = In(x) kuvaajalle pistecscen
{1.0) piirretyn tangenttisnoran

(a) kulmakerroin Salution 1
(b} yhidls, ’M_

= X~/ VYol

4. Laske integraalit. 3

(a) f02 QIM Solution 4.3281
(b) f02 3%dz Solution 7.2819
(c) f02 0.5%dz Solution 1.082
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Eksponenttifunktion derivointia ja integrointia, tehtavia

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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T @bt = @ Déx+1)

(f) D2 = _Sx4
+0
8. Laske < [6— )
— 5~ Sx+\
(a) Dev=® = €
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Ix NV
(c) D20/V™) - iy
D2 <2 Ly(2) Dse. -
‘ gx [ J
. Pl o
=7 (). 3 Wi
—_/—/"/
8. Laske Solution (;V'"i- 2\%},;

Solution  e!1/*7) .

(a) De Solution 2(1/V¥). 70 04,[
Try z)

(b) De(1/=%)
(¢) D20/V=)

%'@ Demz e\rx—‘. %J_?_ Dex‘:Qxi
— D\r)?:[)xz:%x‘%

® De © <
- 20
A_ D—J\?:D)(l:_zx‘g /

_ X* ~2
I~ ‘ 3(3 - =2
-_— X3

| Zefe
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S 3@)(3/2 2 x*_ 2xJx
L~ s 072" W(2) = x ¥

Solution 5e*

Solution 2%*.3.

Sr+1

In(2)

Solution ev® . L

2z

Solution e(1/=°) . %%

Solution 2(1/v7).
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derivative of 2*(1/sqrt(x))

£k NATURAL LANGUAG

Jfa MATH INPUT

e

— 1/Vx -1
d‘ | X 2 lo ( 2)
4 (g) 2w
dx xlz

Derivative

9. Laske (Lahde: Kari Jyrkka,

295s

(a) D22?
(b) D(2e)°
(e) (QJ: + 2k?)5

V,.Vuo Muv7?
N
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b QuHTEN

10. Olkoon f(x) = 2*. Laske

(a) f'(x)
(b) f(0)
(c) f'(1)
(d)
(e)
)

(f

1

f(2
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)
)

b. @ R(¥=2"
204= D2 = 2
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Solution 62
Solution 5 - (2z%)? - 622

Solution 5(2x* 4 2k2) - 4k!

V4w R SuH Tern

R
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Solution In(2) =~ 0.7
Solution 1.4
Solution 2.8
Solution 0.35

e

Solution 0.175
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13. Etsi funktion f(x) = 2* + 2? kilinnepisteet.

(a) Laske f'(x).
(b) Laske f"(x).
U‘{ | (c) Merkitse f"(x) = 0 ja ratkaise x.
2 43 33 B .

“tsi funktion f(r) = e™* /? ldifinnepisteet. I \
1 \
(a) Laske f'(x). —_ . 0

(b) Laske f"(x).
(¢) Merkitse f"(x) = 0 ja ratkaise x.

€l vielr ;
poaTe ASUT A Ka's (A

JURUIV ot Th

13. Etsi funktion f(x) = 2% + 22 kiiinnepisteet.
——)
(a) Laske f'(x).
(b) Laske f"(x).
(c) Merkitse f"(x) = 0 ja ratkaise x.

PAaTis SV,

————
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Solution 3z + 2

Solution == —-2/3



%[Y, :)(?+)<z

/_f @/‘e'{k): Ixt 2

,f"!‘l n_'\7\ IT-*/ 05" | @ %“[\/) = 6 X f 2
JrR A © bx+2=6
A LA-MA.‘{‘ 6\( = -1

wimvom Jrek Y A =

S
X ~ -0,31 e

o« Al woln 319
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Viiwor~v Arnee T
Chapter 10  Differentiation k//?'J""'S'SA' 356

10.1 Introduction 356

10.2 Graphical approach to differentiation 357

10.3 Limits and continuity 358

10.4 Rate of change at a specific point 362

10.5 Rate of change at a general point 364

10.6 Existence of derivatives 370

10.7 Common derivatives 4_/-/ 372

10.8 Differentiation as a linear operator 375

Review exercises 10 385

Chapter 11 Techniques of differentiation 386
11.1 Introduction 386

1.2 Ruleslafdifferentiation/ 386

11.3 Parametric, implicit and logarithmic differentiation 393

11.4 Higher derivatives 400

Review exercises 11 404

Chapter 12  Applications of differentiation 406
12.1 Introduction 406

12.2 Maximum points and minimum points 406

12.3 Points of inflexion = 415

12.4 The Newton-Raphson method for solving equations 418

12.5 Differentiation of vectors 423

Review exercises 12 427

Chapter 13  Integration 428
13.1 Introduction 428

13.2 Elementary integration é_ 429

13.3 Definite and indefinite integrals 442

Review exercises 13 453

14. Etsi funktion f(z) = e~ /2 kddnnepisteet.
(a) Laske f'(z).
(b) Laske f"(z).
(¢) Merkitse f”(x) = 0 ja ratkaise x.

404 = Q—x7z ,

()= e .
' __5_2_ —_—
£ s —xe ™ =X

(<-y=a
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LAPIPAASY TENTTy

1. Laske funktion f(z) = 4sin(x) — cos(2z) keskiméédrdinen muutosnopeus vililld [0, 2].
2(2) -4()

2-0 y
UI
\ L[aé» \‘Q 0y + :F(Z)

0] 2

k=

Ka AVAT
2. Laske f’(x), kun _— l{ |
(a) f(z)=4a®—V2z + % ZQ X — J—L_— -3 l——
(b) f(z) = 2sin(3z) — 7e*' L \)-)?
(¢) f(z)=e"In(z) \

l.‘
£ Cos(Ix)—F . )3

Kuva 1: Funktion kuvaaja, tangenttisnora ja pinta-ala. Ruudun leyfys ja korkeus ovat 1. ~

3. Selvitd Kuvassa 1 olevan suoran y = kx + b yhtéls.

4. Selvitd Kuvassa 1 olevan varjostetun alueen pinta-ala.
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3. Selviti Kuvassa 1 olevan suoran y = kxr + b yllta’il(ﬁ.—/

4. Selvitda Kuvassa 1 olevan varjostetun alueen pinta-ala.
| ( | Lo
X -
ZX MM = / K = g\/-s'
0 0 Iz, i (?)
2,33

5. Uima-altaan tilavauden tulee olla 256 kuutiometria. Altaan pohja on nelion muotoinen ja
seindt pystysuorat. Suunnittele altaan mitoitus niin, ettd kaakelia kuluu mahdollisimman
vithan, kun seinit ja pohja kaakeloidaan. Toisin sanoen minimoi seinien ja pohjan yhteenlas-
kettu pinta-ala. 3

. .

6. LHS}((’ Z l Z

i = 2x+ S X

(.‘l) f dx + \/J.,].r —_— 3

(b) I cos(2x)dx

3 e \ X
(c) ;e +1dz SM/('L )
—————m——)

3 2

[ ~&%ex = _ol+3 —(\514-7,)

2 L -

5. Uima-altaan tilavuuden tulee olla 256 kuutiometrid. Altaan pohja on nelion muotoinen ja
seindt pystysuorat. Suunnittele altaan mitoitus niin, ettd kaakelia kuluu mahdollisimman
viahén, kun seinit ja pohja kaakeloidaan. Toisin sanoen minimoi seinien ja pohjan yhteenlas-

kettu pinta-ala.
<

\ 5 h \J‘—Kll’k -256
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keskiviikko 3. huhtikuuta 2024 15.27

B(l— ) % + 3 =0
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4 Logaritmifunktio
keskiviikko 3. huhtikuuta 2024 18.57

W -+

22—l |/_\Z 2
D\[X-@:‘ZX =2 X f&:dt = X‘%:Li/
c—

D X = \ D
D vakio ;OJ_ R Y‘L/_\ 2k
D JX=Dx*=Lfx” I/
D 1 pxiax’ N,
*2
|

=
D 6)( = Q.x ('f'\(&)

D& = S /M("“‘)
2 2
D E,x = e " D@ x)
VAKIG = e 2
r"\
B 69x -9 e‘9><
Ua AL i\
st {D x ¥ (= NQB:V
- L = = &b\&);—x
’_f-/\
= D) Iz} _ xn(d Lb)
& TS
L :2)(£n(zj
2% KiIRJITETAv) ——
\\oswzw R AvaC U
T
JU|$7;4I/{1N
Wn/‘awvulSZ‘*/ x ORED
eSi + =&
L,.},r(X).— (n ()
, NEY)
NN Mg ma RIIT T4'4
Vol KRJoTTQA VaikisPAa (6 9 L C )7
AVL LLA

Lo GARI MmN DeRl voiv 71 A

N TeGRoN T @




D Ly (i)

— LW[X1+/) _ [ D LI«/‘\’Z{-()?L. 2x «o0
Xy nd e
e

FonHTION D v
Py e ~v SSIA IN TEGcRAY 7/ St

4(y0) = AGEY ) o

N n—




I A L
D [&[X))n~ " ,,LMK—'-,{’/V)

vor
WrTzas
&M 200" d = ‘ i
m nH F0

&y

# :em" we_y

U L) ;{'ﬂ\dx: LlA({ﬁ[)()y

M,

in g
&gn. f 2x (x4 z) e = (c%2)
20 3 y
209 204
= /()d —
j = A = év\,( 2+ 2)
RIS

(a) f Solution 1
y=tkz+b b} £(1) Salution 1

1. Laske (/«?a(x) = éf?b (X)

6(a)

Q(\/)- e LLL(
(b) Dlogy(z?) g»’e\@ w;)

s Kotz
020 S L G
D LG?Z(X B D (/w(l) \ﬁ,\(z) DL“(X S
T ;
D myy TE@AN Vario Vng vieos _ ’ @
P tmvotece | N

Lo Skula ?
— .



- /) =

lgskeula

MVIS‘& %QME,LLA\/_;VO/S a6 Dh"&)d/t-—t_—(w
!}WolframAIpha
' integrate 2*x*(x*2+1)"3 dx
25 NATURAL LANGUAGE | [ MATH INPUT B EXTENDED KEYBOARD I EX
fz_r[ 1) dx = = | 1)
S TRATEGIA
2. Laske @ KikJa1l T muo00SSA ><7j
(a) Dln(yx) PoTwnSS |

(b) DIn(1/2?) AA AVISSA
(c) Dlog,(1/y/x)

e<iM- @ﬁb u(x@)
D Lm}q, Er—’) VIiE Py T3S 1 ULOS

- D&%@%) & m

O_L D b ¥)
@Jg_ou}}(x\ [ ,“""I

S‘/‘"LAA
@__(_, D bn(x)

JOuVAA JA - ESImr il o

Fuovkmio v (X = (/f%_(\)—j>

TN GenTIv -\ LY
HT 2La(s)




Yo N0ASSH X =3. |
J/ﬁ[ ZLM(E;) X
R = _— \
-3/ (3) = L
T vO/O?J‘:
¢ 20 (s (M[
T _ k(x-x,
' /’<L,& Y
K B 7 Olozﬁ
1&,:_ D

|
’?,l = ’K/[g) = (/073—(\/35:0/30//3
— 034/ = 0O 1()§S’@> _0.Y
‘} / /

ﬁﬁj/\-g

Y = 03413 +0,085 & =0,1038+

% = 0.103SS x + 0,0306%

: Tangentti(A. : ok
y = 0.1x + 0.03
‘-—- 05 1
O V\/ SA =05
|

J s G%'(%@o&lfﬁg)

5. Laske integraalit




pl - 3D

5. Laske integraalit

(a) f23:(3f: +1)3dx = , S|
2+1)‘3d’< SZX Qijl} d)(:é(ji
2l =
)
-2
B /
B —2 ()(2+l>

6. Laske integraalit

S5zt + 1
(a) f o4z

(b) [(5z* +1)(z° + x)"dx
(¢) [(Bx* +1)Vzd + zdx

dx

ﬁ*ﬂ 5
J.}qu(l)J (s(5+>(5 _ C)( 5,+><)\
%
B 400K

NI A /‘(,/(34:3%%‘\'"?:3.)(‘44"

z
G,Q 5 [fx"' %l) ;(§-+->( AN %@
5
~fﬁﬂﬂ(¥”5ﬂ ;@ﬂg
T 41¥] = .

= 2 (")



> lgel) = 2

R
oy (o)

D (3%

tﬁ(ﬂ +bn(4)

VAU

= o+
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keskiviikko 3. huhtikuuta 2024 19.15
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SvvT brogHdoyVaer K

4 b J4 C OvaT
LWcaJA

‘D+Am€
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> rigonometriset funktiot couke v ((RADMAMIT ~
L4 - e _ X) S ‘N {
‘NAAN D sw(¥) = as( {
TA { X

9
—r—~—
7
KuV L “y
w&jﬁ\TFL(AM oy’
N
c

UAH T
LA K~ ,3:‘.>

D 4 }()(3 = ,gf(x)oy(\() = {/607' (x) b‘,‘,})::"}*%.
D

Ny A L Aoy - e

G)
>

Potenssin derivaatta Trigonometristen funktioiden derivaatat Arkusfunktioiden derivaatat
. 1
Dz" =nz™ ! missin e Z Dsinz =cosz Darcsinz = \/1—2
-z
Dz L) ‘ S > D Darccosz !
T="— cosx = —sinz ==
2‘/5 1— 22
DYz = 1 -’TDtanm— ! —=1+tan’z Darctanz = !
3 - - - ¥y
3v/x? ! cos? & 1+ z?
DYz = ! ( Decot ! 1—cot? Darccot !
= cotz = — =-1—-cot‘z ccot s = ——
ny/zn T . sin® o 1+ 2
A : i i i : Hyperbolisten kaanteisfunktioiden eli
Eksponenttifunktion derivaatta Hyperbolisten funktioiden derivaatat i i
areafunktioiden derivaatat
, 1
De* = €° Dsinhz = coshzx D arsinh z = -
z? +1
1
Da®™ =a"Ina, missia >0 D coshz = sinhz D arcosh z = Va1
2 —
1 1
Dtanhz = D artanh x = -
cosh® z 1l-2?

Logaritmifunktioiden derivaatat

1
In|z|=—
T
Dlog, || ! missida >0jaa#1
og, |z| = . a a
B zlna I
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saannonnimi __—— Derivointisaints

Vakion derivaatta Dec = 0, kun ¢ on vakio. ]

Vakion siirto Def(z) = eDf(z) M - R /\)
Summan derivaatta D(f(z) + g(z)) = Df(z) + Dg(z) "M% a N4 A
Tulon derivaatta D(f(z)g(z)) = g(z)Df(x) + f(z)Dg(z)

Funktion potenssin derivaatta D f(2)" = nf(z)" Ly (z) [12]114]

f(:l:) g{x)Df(;c) - f(iE]Dg(:E] [14][13][4]
g(x) g(x)?

Yhdistetyn funktion derivaatta Dg(f(z)) = ¢'(f(z))f (z) ¥

Osamaaran derivaatta

,jossa 1 on f:n kaanteisfunktio.[*]

Kaanteisfunktion derivaatta (1)’ (f()) =

f'(z)

cwiN JA ks PeRIVONTIA

- —

D sim(x) = cos)
D ef = e L KT - SRR
sv"(sﬁ\:COS( ’(}\ ‘D":}:Cﬁ(kL *

'b‘(w[T@ E @wM\ D<)
= 3 Cc’\’(’o O’S(X) o

) sinvG) = s
b cos(x) = — SN —
N e = e DZY;ZXLH(")

~ (X) w(
D & = Ob,sg.s%

b L e S < o9 (Csiu)
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D S‘V( QXB = COS(Q)() 0e* - CUS[E,") o X

B CQ-S( e’)é\ - — SIN(ei) ',_(_),.e,)-(; = _'33(1 nggpv(eK?)
D 23( . 3)(1
O s(X)
> Lufsin (D)= 5 Sw(¥)
b
> bl sy = " =Sty
- > Co8(¥)

D xhas(®d, D - 25 +4y

f Y
= s CS[3%) + )(:"(_Sw(zx) &E_f v
=3

— R

—

y 2 > %= ¥ (Y
2. T

’-‘-\-)(6 sl — ><‘3r * Co S(q )() .D' Yx

(sw(ay Y

b gl - UxT cos(4%)

S \/\)7‘(14 X)




3. Laske derivaatta.

(a) f(z) = 2e5n(72) Solution f’(z) = 14e5™(7%) cos(7x)
(b) g(z) = 3e205(2) Solution g¢'(x) = —12¢2°°5(2%) sin(2x)
(c) h(z) = —2e—0s(52) Solution A'(z) = —10e™ «°3(5%) sin(52)

g‘@ 03()() % 208(2 ’()

a?j‘(%) D2, SMCM 4

= 3.2 eu“h() D cos(2)

(W
= ~ sw(2%) DY

=2
= =2 Sia(2%)

-1 o2 OS2 ¢ (2x)

//’7
+
4. Derivoi ‘) Q(/‘/(AS
(a) Dsin’(z) = Solution 7sin®(x) cos(x)
(b) D cos®(x) Solution —3cos?(z)sin(z)
@Dsi115(23:) Solution 10sin®(2x) cos(2z)
D1 Solution —6(sin(3z))~? cos(3x)
sin?(3z)
@D\/M Solution —2(cos(4x))~ 1/25111(41)

S
H.-© BCSW (2% 3
(gw(zx\ \ [)Sw(D()
- cos(‘tx) E_(Z;_")
S (SW(zx))q- Cis(2x) .2 =

4. Derivoi —_— — b \‘-;\‘ = l) xt
(a) Dsin’(z)
(b) D cos*(x) ‘ ‘

LAY TN ARBT DY /1 2\ ™~ S— - h —
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\a) 1/si (x)

i‘;;ii:z:‘f% @ D—— =D —

A () G- (s4)*
=D (Sw(sx)\

= 2 (sw(») " eof(2) 3

—

16 Josw' = DL@S(WD
(cos(ux\\ (sw(qx) y

= —2 COS{‘{X)) Sw[‘D()

RA Tia (JuJA
5. Derivoi
-
((a; 1;:: :os(zx) 2.5 ObS(ZY\ ‘D(:'-Sw( 2)07
(c) Da®In(z) xZeX + X' e X
(c; g:mcosgf;)) g)(q LV\(K) + xq
6. Derivoi ‘l’ o S (v
() Do }Y‘COS{Z(H: lx S ia(2X) ODS(>() € bq -—)(
_rs |C!»S(2><)f )
e 2%l 3X) -’532)(;/4/(2&)
(c) Dm
(d) Dl—(l’))
(e) D ()s;(;m)
) 4
Edim . D <S (v( 2%)) = 5-<§w(zx)\ . CoS(2X) -2
—_—
n=

<1 A \ M alsa D/V\m-lv






5 trlgonometrlset funktiot ratkaisut

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

1. Laske derivaatta.

(a) f(z)=sin(7x) Solution f'(z) = 7cos(7x)
(b) g(x) = cos(Tx) Solution g¢'(z) = —Tsin(7z)
(c) h(z) =sin(2 — 3z) Solution h'(z) = —3cos(2 — 3z)

@) b sw(E)= (). 0EY\ D) civ(x) = )
= Coy(Ax) - F
-0-%1=-%

(© D cos(3x) = — guwfen). >
~N—

(©) D sM2-3%) = Cog(2-3¢) - D(2 -3x)

b CoS[Y\ = - S’N{’()

2. Laske derivaatta

(a) f(x)=sin(2” Solution f'(x) = 72° cos(z7)
(b) y( ) = cos(x ) Solution ¢'(z) = —72%sin(z7)
(¢) h(zx)=sin(z~ Solution A'(z) = —3z~*cos(z™*)
6 3
L® D siv(x?) = Cog(xT)  pH&D =3 $Coslx™)
e )
= %— )<g
s

® BC°S(’<=’>:—"?X£S{N()@)
© 0 §\~(x'7’§ = (os(x'z) ) <




3. Laske derivaatta.

(a) f(x) = 2e5n(7) Solution f’(x) = 14e5%(7®) cos(Tx)
(b) g(x) = 3e?cos(22) Solution g¢'(z) = —12e?°%3(2%) gin(2)
(¢) h(z) = —2e~cosl52) Solution A'(z) = —10e™ ©5(5%) gin(5zx)

Q) %e}""(}*) DSiwv(x) = 60S(x
D (e50)= -357(%

D sin(3%) DeX = o

e (S
———SEEE— L
2 Sz %) 1<0§(2X)
© dH = -2 e S(wv(2x)

derivative of -2*exp(-cos(5*x))

£k NATURAL LANGUAGE  Jfa MATH INPUT

Derivative

d . ~cos(5x)

—(=2exp(-cos(5x))) = -10sin(5x) e

dx

i {(N ( AX) ‘
4. Derivoi

(a) Dsin”(z) Solution 7sin®(x) cos(x)
(b) D cos®(x) Solution —3cos?(z)sin(z)
(e) Dsm 2x) Solution 10sin*(2x) cos(2x)
(d)(D Solution —6(sin(3x))~? cos(3x)
(e) Dy/co Solution —2(cos(4x)) Y2 sin(4x)

P 14

New Section 1 Page 58



(e) D+/cos(4x) Solution —2(cos(4x)) Y2 sin(4x)

Q
U.Q BW: 2}( Slv(x) ) ,',Dg""(ﬁ)

= F () Cog¥)

3 D |
® b @05(4\ -3 (a S(%J\lsw(ﬁ 122)(.'. o_
© D@""(”‘)\s - 5 ( sW('zx))L1 D simv(ax)

\,/‘N/
z 1o G""(zxf))% = Cos(24 - @

6052,() —r A

-
@ D Qw(sx)) = ~7,(Sw[3><) coS{zx) 3

P———

L
© v e L (oed) © fopied)

- 3 §¢v(‘*\¥\

JCosfax)’

Kahden funktion tulon derivaatan voi laskea kaava.llﬂ

D(fg) = gDf + fDg.
Kahden funktion osamiirin derivaatan voi laskea kaavall;@
Df - fD
pf _9Pf . fDg

g g
Esimerkki. Dz*sin(5z) =3 (5z) + z* - 5 cos(5z)
. Deriv

(a) Dz7 cos(2z) Solution 7x% cos(2z) — 227 sin(2x)
(b) Dz3e® Solution 3 —

(c) Dz®In(x) Solution 5z* In(z) +
(d) Dsin(z)In(z) Solut os(z) In(z) + 20z
(e) De*" cos(3x) Solut 2 (3z) (3z)



S Dggﬁ(_@@,/w
= 3 Codlrn) + X (CsivaN) 2

—_—

© Dh-cv—m ,

e+ el ,b/(m[%h%

© A Xg (m(x) Y
= &t (X)) + xi-%‘: St () + x

@) D sinvix) ink)
_ cost) (/V\()() Slh/x(\/)

©® b ws(w)
Vv

= 27 cs(3) + &F (Fsv(v) -3

—— —_—— ———————
6. Derivoi
_ z7 72" cos (22) 4 227 sin(22)
(a) Dcoq(":r) kit s?(2x)
(b) DZ—q Solut 3’"2"::,_
. z° ; a* In(z) —
() Dln(:rr) Solut In(x)
in(z) (z) In(z) — Hn(z)
(d) D= Solut
In(z) In(x)?
e?r f'zr si ! ASX
e

Solution
p . 2¢%* cos(3z) + 3 1(3x)
(e) Dcns(.‘]:r) /\/ Solution w05 (32) — 3
%) 2% 7 \
N C. - A\ ..Z raclzu — DZX/ ciada )\ .o
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D @_ = MCOS(SX) — 2 (SW(‘W}S

caS(3X)

L——\C@ S(3x))

sin(z 2 () + si
7. Laske Dtan(z) = Dw. Solution - (a ]2 - (@) TE)]
cos(x) cos?(x)
‘ . cos(z) . — cos?(z) — sin®(x) _ 1
8. Laske Dcot(z) = Dm Solution p T = i@
. . 2 cos(2x)
9. Laske D In(sin(2x)). Solution sin(2z)

_L sin(2x)
10. Laske Dlﬂ{2 (‘Oﬁ(gf}) 1 Solution T /—
D l X -~ D X cos(2z) " nj

:}-‘ \ t"'\[)() =D X
QWS Yy — 1,

*  pum |
— \Z
= T pyrHACo s (g K)

Ko Tanbe V77

g Co S(,()
b&‘ﬂﬂ)() D ar (%) TCanvGEN 77

G50 s O OS(¥) - ¢ $(X)
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5w s’ @ O P
R St ]
st oestd \

= Siwvt(X) - St ()
P—

cos?(z) + sin®(z) .

sin(x
(2) Solution =

7. Laske Dtan(z) =D

cos(z)’ cos2(z) cas?(z)
s(x —en<2() — sinZ(r
8. Laske DCOt.(_']:} = DCO.‘:(.L] Solution Cos (J—'} sin [t} - 21
S]l‘l(ﬂ’,‘} (-052(;1;} sin®(x)
9. Laske D In(sin(2z)). Solution Z?E?‘(zia]:)
sin(2x
10. Laske D In(2cos(2z)). Solution — sin(2z)

(22)

9, D b sv(2x)) wm
" cog(2X) D b (X:'.> T

L
g\/\/(zx) %)(

—-—
—

0. D (2 (AS(Z)A\
o sz (22

1 (°S(2>() CoS(2

!

11. Ison kondensaattorinﬂ (kapasitanssi C' = 0.001 F) napojen vilinen jinnite on
u(t) = 15¢~" mV.
Laske kondensaattorin lipi kulkeva virta hetkelld t = 1 s. Solution 0.015¢7! 2 0.0055 mA

12. Vaihtovirtapiirissi on virta i(t) = 5sin(5000 - 27t) mA. Virta kulkee kiiimin (induktanssi L =
0.0002 H) lapi. Laske kiiimin napojen vilinen maksimijinnite olettaen, etti kiimin resistanssi
on nolla. Solution 10V
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13. Laske integraalit

(a) [sin (z))*dz Solution —1(cos(x))*
(b) ]'. cos(r )

J
) Slll I

Sind) — _ |

J(b() \(\ ~° | 2 S'U()(Jz
Sm d)L | —

T = (N(S "’(Xn ; ——
LS/';% ﬂ%d{ =(M[—_(,(x9\

14. Laske integraalit

(a) f x))3(sin(z))?dz Hint. Sijoita (cos(x))® = cos(x) — cos(x)(sin(z))?. Solution
{ J _ sin'%(z)
10

sin(x)

(b) [tan(z)dz Hint. Sijoita tan(z) = W Solution — In(cos(z))
\:’ z)dz Hint. Mui al/?, Solution — (:r)
d) fQ (31‘)&3‘ Hint. Kiyti k n(a)sin(b) = cos(a — b) s(a { b) Solutio
(11‘)11—# cos(10z)/10 l

v.© S@m () swm\sw(%)

asO) (v — cas(® sw(x) AX
g '/\/\Q—“’T&n
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\) US\X)(gml()()\ — QALY YwRn) AR

() 3
= Sw (x) _ S"V()()
< 1D
4.0 (e (0" ax
—~ =< vl - Sxédx
((og(ﬁ o
R, 2'69 = - s (¥)
=~ L(est)
oy - m v
TRKISES, [y — (05O = sl
oS (X
QWM Sws("\ v *
StA o i
S.,_\\_J/C\S()O dX = — CoS(X)
— st { ¢ 504!
_{/;2:

Q fzsw(vrx sw(;x)du

\S NES ’3*\ — COSGI-X 3% )



\\

§ () - ca(ox) dy

- & «/(fo) - SM’(\U X)

|10




6 numeerisia menetelmia _
i 16. huhtikuut 22024 19.16 ? ‘—‘ﬂfa\/)

tttttttt

De1Van TAV  mq 4 L1 TELM 4

= oo - j L”)—u-k
- I
N muu‘&tS

Korssin  Derivo v 7o k= /”ly;ru MUV%
UarnvVaT Vo o A , (

_ Rletn) - R
Tmgn AvuLA (cth) =X
Tl wvikalla _ ‘K’()ﬁ'k\’ £0d

ANMETE AV KN
0L NN LUl e5IM, K =0.0|

CF'{X\’)\:(A/”‘ :@(X‘H’\.\" ’{L{X)
h=>o0 L’—/b\"____)
Rv
uot;:\/,aiﬂbtg

ESim gRKKI. OLaon IQ(A: X e,

Lasue  2'(0)
@ KiSIV T RS T
@ LIKIARVI N 4 Kaaval [a
(R
2x / /
TSV _ - BQ‘Q \: *£
RaTia A ,Q((Y)l)\ée&q 3y
l 2X 2x
£ =]+ X-& Q:(?
jg/(x) - €2x6+ ZX) ek
Oz Vagry,

e?@)
&@J 20)= eV (421) =52

0 = 3
® - 16
&'(K) ~ &(\XLL}) - g((’i() FK:0,0I (VA—L«’-C‘-AA'
& - D) S,
‘['\/\ N // NA"N)




| 'J - F.SIM;

J\/’_\ Y )
/_Tl,‘_/f '
0l ) e2 [ X

[~
A

TGRS TeWAi( 7
|

-
—

Xt+h = 1.O |

Mgl AHeus

" (1.01*exp(2*1.01)-1*exp(2*1))/0.01 AR A 2,1, l 6 1—

£ NATURAL LANGUAGE | [F5 MATH INPUT (g UH Teerinven V/ﬂHF
Input - 2 ‘
1.01exp(2 - 1.01) - 1exp(2 - 1) 22 Hé 2 " :’»:0,0/?
0.01 22' lé?'
Result }\a ,.3 (7/0)
22.4652...

Numers RIS INnTEGROIN T14

IDea (W TeGRAAL] OWN
Dk~ PinTa -A(A

N ARVIOPAANr PV T -4 (44
ALLAKIN  KLvVi oLLA

VASEN PAATEASTE ‘MENFTL-‘LAQ' 7\0 IKca PANTASTE _
@ : Mme e TEL A
Yy =SIn(x) Y =SIn(x)

77 I .
- X

= X T
T Al = o h — T

? PuoLI SW A UAS ?
@ Quan Pea)

\[ =SIn(X) (LilAn SwhI\
' ///’\N,\zé | '\y =SIn(X)
/

t 1 X .

* T X
[ k , ™
G\§ %L Ala = M_“,C WSKIPSTEME,UF ‘cg @
2
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NILA 40 T E ol vee 7
GVAT TeHoWka &1 ~ s
TatavSA

\/‘ 0 P} 2
T A H‘fl/l/\-/l

(KA"SW (s SUiesS A 7}
SJ/V\PgoN/ N MTAETEMA

I'E-(— 1 K

| +2

PAring TeT

meneTELMIS G P & S

I/(’F_SL(//}KV‘D

Integraalia voidaan arvioida vasemman péétepisteen menetelmailla

. N
b (N
/ fl@)dz=V = Z flxr—1)(xx — .’zrj-? vl 0 /0(: A

' - 14QAIC1 PN T4 <
/I\ }\;’ = iﬂ(x) AUJcn

kﬁﬂ%@%




Il
I/
u

Ly

=6.335
}

/\/L/M"(/t%( SES Ty GK i L(/A'/KVO

_ L
0 :3) (3 - -3;

{ sum k=1 to k=100 x*2*w where x=a+(b-a)*k/100 and w=(b-a)/100 and a=0 and/L=‘I

¥ NATURAL LANGUAGE Ji-‘a MATH INPUT EH EXTENDED KEYBOARD ¥ EXAMPLES

Input interpretation

100
2 k b-a

qu’ x=a+b-a)x—,w=—,a=0,b

“ 100 100

Result g 35 @ Enlarge & Data @ Cust
6767 A O, ‘33/

—_—

20000

3}, Download Page UWERED BY T

octave:9> format long

a=0;

b=1;

N=106;

dx=(b-a}/N;

5=0;

for k=1:100

x=a+(b-a)*k/N;

s5=5+X"2%dx;

end

s

s = 0.338350000000000
—

AROUINVOSS 4

integrate from x=0 to x=1 x*2

$k NATURAL LANGUAGE | J§a MATH INPUT

Definite integral

~1 2 1
j X“dx = - ~0.33333
0 3

New Section 1 Page 69
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- I

A 7
3 e =3,%

7\ o lHAN Huovd -

Jo T & Ve/DA
ASUe a  TrRIUSTI  UASV

E<Im, I Ty GRAA L

\ 2 ‘! z
S QX A f&_)( @X dx _ e)(Z
7
S P e l
V! < 7, 1 8
4 ~ [ + X S _
Xagl-kx +XT+ 2« /\S‘: +L *gd‘(
r 5 7
7 - _/x+ Lj_t XX
Q,X _ I-\-XZ 1% v )(__\ d g o :{bg
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PerenS Te L

TAYL R
g/‘\' ﬂ\) ALLA’ L,“S;/bl 5

1. (Viikolta 2) Olkoon f(z) = 2% — 1. Laske numeerisesti

(a) (ohi f"(s:))
(b) f'(—
(c) f'(—
(d) f(0)
(e) f'(1)
(f) f'(2)

& (-2 ="

X=-2

1)

- 0.0l (M\fi‘ Pic~ve MPI |

S Talkem p

Solution 2z
Solution —4
Solution —2
Solution 0
Solution 2
Solution 4

ARV

X+h = -2 +00l = _|\, 99
- Yy sy

OHJE

%(/\B'V &(\9&\

0,0\




(((-1.99)*2-1) -((-2)*2-1))/0.01

Bk NATURAL LANGUAGE | f§a MATH INPUT | Z, =
Input
((-1.992% - 1) - ((-2)* - 1)
0.01
Result
-3.99
A=
fay o LB 1@ £x+0) —f(x)
~ ; —
o ” )
x on tarkastelupiste ja h = 0.01.
LX) —4) O
O o
(© w4 ) T =
A ' N

X=- £(x+b\) 'ﬂfj

= 0.0l 2 L) = -
X +h = — 099 _ £(-0%) -&)
0.0\
VL _((-0.99)7”1 )"(C‘I\le)
—
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5. Laske integraalit.

f(: sin(z)dzx Solution 2
1_25 cos(z)dx Solution 0
(c) fﬂgﬂsin(:c)d;r Solution 0
(D) kerwes - LswT Wsiv
@ Tamwn Vikew o pueinen A,

VARSIV AinvEN  ASia

@ S‘Wflﬂ[x)ofx:/((_.QOS{)() ‘COS[) (cdﬂfo))

/==
= -0 —(-
D siwix)= 003/’() RPN — ‘H:—Z)

D cx(x) = —sv(¥) 1: }—? ‘/’(\ :AM:?
| AN

(& \ -

@ /\/UM({:’K&(.VTI
@ S sv(xydX = | 999 §35S..,

—_——
];) CTauvE oK
octave:1> format long

a=0: T RvAa AFYO

b=pi,

N=100;

dx=(b-a)/N; ¢ v < ‘
s=0;

for k=1:100

x=a+(b-a)*k/N;

s=s+s51in(x)*dx;

end

s

s = 1.999835503887444
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5. Laske integraalit.

(a) [y sin(z)dz

(b) f_%% cos(z)dx :F ’ / 3% X'g S-S - .

Solution 2

S(Jluti{mx Z

3

-
(c) fg% sin(z)dz —1 /q D.l0 Solution 0

octave:18> format lom_) Q

=Q

a=-pi/2; octave:28> format long
b=pi/2; a=0;

N=100; b=2%*pi;

dx=(b-a)/N; N=100;

s=0; dx=(b-a)/N;

for k=1:100 s=0;

x=a+(b-a)*k/N; for k=1:100

s=5+C0s (x) *dx; x=a+(b-a)*k/N;

end s=s+sin(x)*dx;

s end

s = 1.999835503887444 S

s = -2.493034466764676e-17

H%Jon Te Llaanv OC Taven WAy T
orma on (N TE G/@O/’\Jfl A

fornas o 0

b=2%pij;

v-to0; —— 4 A
dx=(b-a)/N;

s=0;

for k=1:100 + }
x=a+(b-a)*k/N; ( :
end

s

6x +5y =4
r+2 =2 | (-6
MA T 4 —RaTIASU
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6&4—‘517 =4
0% ~Fy =% 6 =d-ry ll:6
AT &)
g T 6}
777 «. 2 Ky
-3 gE\ Y
2
Xx=""=% -5 -5
17 :—% - 12%- _ Lo -6
‘ - 22
”o?ta\.re:ﬁ‘lb A=[6,5; 1,2]; | :"_Z‘—
o t

{6:c+5y =4 —=| x-

Vvv A L
St A v TE MATOV b
VEKTRRI X
Ar b |lAN
ANAX =ANL

O
O
S
AN
C
&
z]

>

I

—
- O
It
—



OCThveLa S/(§ A ,(

—

<

X = /4‘\\49 —r.

° %)\

L1
<

ESIM - | AUETAAV  Ap V0

jj\’Sw(X) i = 2
0)

Puoc t Swaw ) UaSMENCTE (s L~

Aelda’ UL oSavaLitie

format long

a=0;

b=pi_;\ AU = astb .

G
a

dx=(b-a)/N; -

$=0;

for k=1:N

x=a+(b-a)*k/N;
puoliSuunnikas=((sin(x)+sin(x-dx))/2)*dx
s=s+puoliSuunnikas

end

s

S
N TEGRAACIL( €
Y . 0.6} 063
0, 0.1 %

R

O0CTaveEn Tulol Tl

puoliSuunnikas =!0.237680183634898
s = 0.277680183634898
puoliSuunnikas =379265333622
s = 0.948059448968520
puoliSuunnikas =| 0.639379265333622
s = 1.618438714302142
puoliSuunnikas =]0.27%7680183634898
s = 1.896118897937040
s = 1.896118897937040

ALviD = llfﬂa 3 2

v, Sama G SIMEINIU Men€ Tetamieg
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octave:1> format long

a=0;

b=pi;

N=4;

dx=(b-a)/N;

PS=0; S%puolisuunnikasmenetelma
KP=0; %keskipistemenetelma

for k=1:N

x=a+(b-a)*k/N;
PS=PS+((sin(x)+sin(x-dx))/2)*dx;

keskipiste=x-dx/2; %puolikas siirtyma takaisinpain
: ) ' i TAR KA ARVD

KP=KP+sin(keskipiste)*dx;

end
. ' , e
Simpson=(PS+2*KP)/3 G . Jd
Simpson = 2.000269169948388 ToS) WhetA

pr— A /j\
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