Limit Derivative Integral

Calculus
Limit Derivative Integral

NIMAYIUE waz ayiusauaU
Enter a function f(x) you want to differentiate:  f(x) := a 3.x—2

Enter a point at which to compute derivative:  x:= 2

First derivative: d—f(x) _ 35
dx
E——— n
nth order derivative: N3 d_nf(x) _ 18
dx
NMSHIAUNNTANNALYR
Enter a function f(x) you want to integrate: f(x) :== 2x+ 3
Enter endpoints of interval: a:=1 b:=4
b
Numerical integral: j f(x) dx = 24
a

5K ai,gﬁ'uﬁ’ waz aunnsa °lu§1jl,mwmgm

Enter a function f(x) you want to integrate: f(x) := x2 +2x+4
Symbolic antiderivative: J f(x) dx— %-XB 5+ 4o

Symbolic derivative: Q(tZ 4 ots 4) 52442

dt
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2 Limit Derivative Integral

Msmanavasilentu
Function f(x): £(x) = SNX)
X
Point at which you want to find limit: p := 0
Bidirectional limit: lim f(x) -1
X—=>p
Left-handed limit: lim 1) —>1
X—>p
Right-handed limit: im _T(x) -1
X—>p
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Limit Derivative Integral

nsmaynsumdiaasuasilendy
Enter a function f(x): f(t) == Int+ 1)

Series expansion:

. 1
f(t) series,t = 0,5 — 1-t—E-t +

. 1
f(t) series,t = 0,7 — 1-t—E-t +

1 1
() series,t= 1.3 — In(2) + —(t-1) ~—(t- 1)2

_ 1 1 2 1 3 1 4
f(t) series,t=1,5 - In(2) + —=-(t-1) ——-(t-1)"+ —(t-1)" ——-(t-1
® (2) 2( ) 8( ) 24( ) 64( )

X+y

e” 7 series,x=0,y=0,2 > 1+Xx+Yy

2

. 1 1
*y series,x=0,y=0,3 > 1+Xx+Yy+ E.x2+ XY+ =y

e
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4 Limit Derivative Integral

Aunnsalinsanuy waz duninsadauvasilandunaradinls
Improper integral

1 1 t 1
———dt—> ~n —— it D

441 4 (1+t2)2
0

Double integral

J' J' x2 + X-ydxdy simplify— é-xs-y+ %-xz-y2

2 3 2 3

136
J J 25Cy + 3-x-y2dxdy—>7 J J 25y + 3xy> dxdy = 45.333333
0“2 0“2

o0 00

X- -e_x2 1

Xye dxdy simplify— —
2)2 4

(1+¥)

0“0

Triple integral

Coror

3 1222 14
Xy-z+ X dxdydz— g-x Yoz + Z-x Y2

rl 3l

X'ex-(Y+ 23) dxdydz simplify— 2
“0 70 “0 4

rl 3 1
x-ex-(y+ 23) dxdydz = 5.25

Y0 70 Y0
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Limit Derivative Integral

Vv k4
NN mwm’uaﬂm

Enter the function you want to find the arc length o f(x) := 1 + X

Enter endpoints of interval: a==0 b:=2
Plot of f(x) over interval: x:=0,0.001..2
6__
4__
f(x)
2__
0 1 2
X
— tracel
Arc length: b

\2

1+ (d—f(x) dx = 4.646784
dx )
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Limit Derivative Integral

6

Vv k4
NN mwmma\uaﬂm

RWNANNENVBUFULAS C 1 T (t) = (2cost, 2sint) Wao0<t<2m

PaENN
259 7 () = (2cost, 2sint) WD 0 <t < 2T

F'(t) = (-2sint, 2cost)
|| 7' || = Vasin?t+4cos’t =2

2n
anugmaadulds C whdu [ || 7@ [[de= [ 2di=4m
0 0

azlen

Input a parametric equation of C in the-y plane: x(t) := 2-sin(t)  y(t) := 2-cos(t)

x(9) )
t) = t:=0,0.001..2. _
L (y(t)) " 3

y(t) 3

x(t)

9t )
dt ‘ ( 2-cos(t) )
-

Vector of velocity rpi(t) =
' ~2:sin(t) )

d
—y(t
dty())

Length of curve C

2.
J |rpi(t)| dt = 12.566371
0
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Limit Derivative Integral

MswmIAIdunnSamsduraslanduaIase

Mat  Muuadulas C: 7 (t) = (4cost, 4sint) LD t € [0, 27T] WMDY j VX2 +y? ds

C
25M f(x,y) = yx2+y?
NN T(t) = (4cost, 4sint)
azlon F'(t) = (-4sint, 4cost)
|| 7' ] = Viesin®t+16cos’t =4
21
[ tas = [ £ )[]7'@ [[at
C 0
21
= j f(4 cost, 4sint) 4 dt
0
21
= j V16c052t+165in2t 4dt
0
21
= [ 16a
0
=327
Input a parametric equation of C in the-y plane:
X(t) := 4-cos(t) y(t) := 4-sin(t)
X(t
r(t) ::( ) t:=0,0.001..2-%
v/
Input a real value functiorto be integrated:
[2 2
f(X,y) =4/ X +VY
Vector of velocit )
r of veloci —
ector ot velotity _ dt _4.sin(t)
rpi(t) =
q 4-cos(t) )
—y(t)
dt” )
Line integral of real value function
2
j f(x(t), y(t)-|rpi(t)| dt = 100.530965 32-n = 100.530965

0
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Limit Derivative Integral

8

Mat  Muuadulas C: 7 (0) = (5cost, 5sint, 12t) 1id t [0, ]

WWAIYD _[ (x2 + y2 + 22)ds

C
38M f(x,y,2) = x2 + y2 + 72
NN T(t) =(5cost, 5sint, 12t)
ala ') = (-5sint, 5cost, 12)
uaz | #'@ || = Vossin?t+25c0s?t+144 =13

T Y
[ tas = [ (G O)||F'® |lde= [ #(5cost, 5sint, 120134t
C 0 0

T T
= 13j (25cos?t + 25sin?t + 144t2)dt = 13j (25 + 14412) dt
0 0

=13[25t+48t3]:zg=13(25n+48n3) |

Input a parametric equation of C in the-y plane:

X(t) := 5-cos(t) y(t) := 5-sin(t) z(t) = 12t
X(t) )
r@ = | y@) | t:=0,0.001..n
2(t) )
Input a real value functiorto be integrated: f(x,y,2) = ¥+ y2 + 7
Vector of velocity q )
—X(1)
dt )
—5-sin(t)
rpi(t) = j—ty(t) — | 5-cos(t) |
12 )
d
—2(t)
da )

Line integral of real value function

j f(x(1),y(1),z(t)- | rpi(t)| dt = 20368.934261
0

13-(25-n + 48-n3) = 20368.934261
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Limit Derivative Integral

msmearduinsamadurasilanduamnimnas
fage  Mwuadulda C: () = (;, 2) Wao<t<2uar F(xy) = (2xy3, 3x2 y2)
WYY j F-df
C
F(T@) 7' (®)dt
Ft, 2)- (', ()t

(2t’,315)-(1, 20) dt

(2t’ +6t')adt

Il
O N O N O N O— N O— N

Input a parametric equation of C in the-y plane:

X(t) == t y(t) == £
X(t
r(t) ::( ()\ t:=0,0.001..2
y(t) )
Input a real value functiorto be integrated:
3
2-Xy
ooy =
3-X"y } d \
Vector of velocity = x(t) 1
rpi(t) = ‘
pi(t) ( 2

Line integral of real value function

2
J f(x(t), y(t))-rpi(t) dt = 256
0
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10 Limit Derivative Integral

Mat  Muuadulas C: 7 () = (cost, sint, t) B 0 <t < 2mwae F(x,y, z) = (x2, y?, z%)

WNAYBI j F-drf

C
2n 2n
Wi [ Fdar o= [ FGr@)-t'®de = [ F(eost,sint, 0+ ((cos)’, (sin0)’, (D)) dt
C 0 0
2n 27
= J. (cos?t, sin?t, t2) - (-sint, cost, 1)dt = j (- costsint + sin?t cost + t2)dt
0 0
2n 2n 2n
= J. (- cos?tsint) dt + I (sin?t cost)dt + J. t2 dt
0 0 0
2n 2n 2n
= J. cos?td(cost) + j sin?t d(sint) + .[ t2 dt
0 0 0

3 -3 3
cos®t qt=2n sint t=2n t t=2n
=5~ -0 *055 2o 03 Lo

L 1N, (0_0). (8 gy 8
—(g—g) (0-0) (T 0)-7 O

Input a parametric equation of C in the-y plane:

X(t) := cos(t) y(t) := sin(t) z(t) =t
X(t) )
@ = |y | t:=0,0.001..2-% )
X
2(t) ) ,
Input a real value functiorto be integrated: f(xy.9 =y
7 )
d_. )
—X(t)
dt

Vector of velocity —sin(t) )
rpi(t) = j—ty(t) — | cos(t) |

1)

d
—z(t)
d )
Line integral of real value function
2-m 8. 3
j f(x(1),y(t),z(t) -rpi(t) dt = 82.683404 ;t = 82.683404
0
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Limit Derivative Integral

MM ANNS AN ANulAY waz n3dn
Mag1e 3.5.22 vuadulas 7 () = (¢, 12, ) smanulds wazmsinuaudulas e t = 1
35 n PO =G, t2, )
Azl Vi =7'() =Q@,2t3t?)
A=V =(o,2, 60

A'(® =(0,0,6)

V(DxAQ) = (6, -6, 2)

o =

NN —

o w x|
Il

VxAQ)A'Q) =12
[V xAQ | =6 -6,2) || = 365364 = 476 =241
| Va)xA@ |2 =(2419)2 =76
v() = V(D[ = Virave = 14
WERLT anulaa k(1) = _||\7(1)3XA(1)||
v (1)

_ 219
14414

19
714

0.166424

VO xAQ)-A Q)
IvayxA@ P

=12
76
=3
19
=0.157895

TGH mMsta t(1)
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12
Input a parametric equation of Cx(t) =t y(b) := £
xo) [t
r(® =| y@ [ | €|
20) (&)
velocity and acceleration
d_. ) 2
" X(t) ¥x(t)
_|d 2
VO =1 0 AQ) = %F“D Api(t) =
d
—2z(t)
dt ) d—zz(t)
)
v() = V() a(t) := |AQ
curvature K(t) k(1) := M
v(n®
torsion(t) L = VO XAD)-Api)

(IV() x A )2

1) 1
V(1) = | 2 | v1)— 142 = 3.741657
3)
0) 1
Al) =2 | a(1) - 2-10% = 6.324555

6)

1 1
. 22
k(1) - %-192 142 = 0.166424

Limit Derivative Integral

2(t) = £

(1) > 2 0157895
19
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Limit Derivative Integral

11317 Gradient

Input scalar-valued function ofx, y, and z:

Gradient Grad(f,x,y,2) =
Symbolic evaluation: Grad(f,x,y,2) >
Numeric evaluation: Grad(f,1,1,1) =

f(x,y.2) = Xy

)

d
—f(X, ya Z)
dx

d
—f(X, ya Z)
dy

d
—f(X, ya Z)
dz

)
2.y.X.23 \
23
X -z
3~y.x2~z2 )

2)

1|

3)
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