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2D Plots of Cartesian and Polav Curves |

-G pYogvam o \o’r “a\ine  joining the 'po'mis (1,9), (9,9,
- (3,3), (4,15 (6,5), (3,10), (g,3).

_impo Tt matplotlib. pldp\o‘f as_plt.
x = [1,2,3,4,6,%,8)
u.: [zqq,15|o,5j

o\’r p\o’r (I,t,(, ¥+--")
oH 1\abel (! X - axig')

p\’r- u\(ﬂotl (9, 0x18")

'DH hHe (! Mq Lyst c(;)’raph' )
OH Show () .

leaye
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EXPERIMENT No.: Date : Page No.. 03

J A progTam 1o plot a gine and wosine urves in (-ip,0)
with S’rtp size o  p.ool.

impowr numpy. 03 np

\mpm”r mm‘plo’rl?b pwp\o’r 0% DhL

X = 0Op. QT&nqe (—\o,lo,o oon)

_gl = np. Sm()g)

u?r np. Cos(x)

OH p\o’r ( X, Yy, X 549)

pH HHle (" Sine wrve ond cosine uvve"
DH xlabel ("values of x ")

o\’r wlabel (" values of sin(x) and ws(x)")

O\’r qwd ()
,oH. £hou) ()
s
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(é)\ﬁ_ progrom  to P\ ot an_ ] mpli,,ci_’r.__wj_\_{;&_«_Qtfgzj_bﬁ[_@f’;l¢
| [ Lemaiscate ] |

;?_Y_OLS%:@P%JQ\_P_MJ fﬁ_l()_+;im,Plfc,it ,,,_S_,ﬁ,mbols, Eq
Xy = Symbols ('x,u")

__ itakfma _ ~bex£55 -5£4y£5 ) 0=3.

pS_ = le‘_impl;g’w‘ Lg_i_(q*(%%*z)l, Cxx%2)% (4-xx%2)),
1,75,5) 4 (y,-5,5))
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X,y = Symbols ('x Y T

L*)ﬂ program 1o P\O'\ an iroplidd wave Xa‘*"j
~ [Folium™ of De-cCarles] , doing -5£x55-55425 5022

3

~

= 3@1,‘4,_‘-_%_

Brom  sympy impord  ploi—lmplicit , Symbols, Eg.
) |

oo ol it Qeq Carns ryuns, sxaxxxy),
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SQLPwoowam o P\D’r o__polor urve = 5(V+tcosp)
| [Cavdihd] faking

0 £ 06491

with 1000 linesPaUL
P rom Pq\ab ;mPD‘f’r X '
theta = \'msPace (0, 9% r)P.'pi) 1000
¥\ = 545 % (ps (theta) |
polav  (theta , 71 ,'v’)
show ()
X
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=Y

é)Lqu¢m To plot  the cavdiods v=oa(ltcose) and

0 : .
=all-cps®) ,’rokmco; 0£0< 21w with 81le,lp size of 0:01.

\mpor’r numpu, as8  np

\mpo"mL ma’rp)o’rhb pgplo’r 0 plt

M omr’r man

P)‘r.axes C'pmjech'on = "pola'r’)
=3

vad = np. amng,e (0, (9%np.pi), 0.01)
for i in 'rad
¥ = 0+ (ax np. CDSCU)
P\’rpo\av(,, ,g ')
31l = A - (ox np. cos(n))
!DH.'polaT (i, vl, 've)
PH.Shou) ()
o5
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EXPERIMENT No

DA

- with

PTO, Tam -
X = 0(0-38inD) and Y < al1-coso) \akm% -ZTTLBA?T[

100

1o

\;nosface

P\o1

The

Dale .

Page No.. | 3

ammahnc v ve

&,AC’OIJ

lm?m% nuumd as nP o
Impm’r ma’rplo’rhb P\a?\o as PH _
def ubc\md (v), |

——

B [J
P ’H'\(L’fa io_np. \mspace (-2 %o0p. Piy 2X0p.pi, 100)
X . append (7% (theda - 0p. $in (Hheta)))

and Cyx (0 - np: oos(.ﬂ»o’ra)))
pH. Dlo+ (1,?) ]
i F\o’r Show |

.J’.xdd_o_aj_(.z)_.

B ]
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EXPERIMENT No.: Date : Page No.: 15

LAB 2 : FINDING ANGLE BETWEEN TWO POLAR CURVES,
CURVATURE AND RADIUS OF (CURVATURE.

) P'rogu'ram Yo find the am%\e between the curves ¥=4(1+cost)
and  v=5 (1 -Ccost).

from Sympy lmDoT+ %
Yk = swbo\s ('r,t")
Tl o= 4% (14 0s(t)
¥2 = 5% (1-cos(+))
dvi = diff (71, )
dve = dHf (72,4)
t1 = 7 /d'ﬂ

= Yo /dve
= Solve (71 -72,t)
Wi = tl.subs (§t: float (qCDF)

= t£3.subs ($¢: float (_cltl])ﬂ)
= o tan (wi)
‘“'d 9 = atan (wW2) e
W O,b5 ((Z/‘\ - ‘7‘2) SR

'nn’f (anale Be’rween rves in vadiang s '/‘_O;w3_j%' /s LwD

s e e U——
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Ou’rpm‘ :
The vadius of cuvvature o 38 3:3% 0 units.
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D Program to find the vadius of urvature

of = L(1+cost)l

_at t=T/p

e s —— o I

—ee

-t

from _sympy import %

i_i_éambo\ (')
I;—'N_S%mbo\ P,

¥ = bx (14 cosce))

31 = Devivahve (v,t) . dojt ()

9= Devivahve (71, ¢) cdoit ()

Tho = (T*%2 + 71 %%2 ) %% (1:5) ] (v%%9 4+ 9xTI%¥x9 ~T%72)

thol = vho. subs (4, pi /o)

jlm'nJc (" The ~vadius of wrvature i

734 ounits' /e vhot)




Ouﬂ)u"r . o " A

The i
vadius of curvature s (d‘)l's

—_—

90
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'—\_

)

3) Program ’ro find the  Tadius of wwrvature of v =0sin(nt
ot t-= Pi  and 0=l

——— .

R TR | i i s s B S B

Wevom &amp mpmt X
tJj,a | S%imbokCt T oa n )
T = ax sin (n¥t)

¥ = Denvahve C?,t) ;do't()

——e e

¥i = ﬂ)QTl\/QhW? (vit) doit ()

Tho = (TxX2 + 71 x%9) ¥%1.5 [ Cv#%2 + TIxxg - Y¥72)
vhol = 7vho, subs (t,pil2)
“hol = ~ho!.8ubs ( ny1)

print ("The vadius of wyvature §s")

«'iis'p)amé (SimPHf% (7hol))

S.D.M. COLLEGE OF ENGG. AND TECH., DHARWAD - 580 002




Output :

Mixed pwrh'al devivatives are eclua\.
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LAB3: FINDING PARTIAL DERIVATIVES AND JACOBIANS OF

_ _FUNCTION 0F SEVERAL VARIABLES.

==

')ﬁ%mm b PTove that the _mixed Paw’nal derivatives,

llxa = u.dx for U= exp (x) ( xcos(ﬂ) - qsm(%)) (

_'Fwom Sump% mnpo*ml X
X,y = Sumbolé ( X q )

o pr(x)% (xx Coscw - H%SmUA))

dux = di¥f cux

dul;} = d'e'?’ (U)LA)

dugu;, - di¥ (dux ;lA")

duux = diff Cduq;x)

if Uoluxk,} dut,pt

p'rm‘t([\/\;xed Pmﬂa] devivafives ave equal ')

else:

print ('Mixed pavhol derivalives ave not equal’)
i J v

U
e
e
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Ou-’rpu’r : |

b 4
(xco.sud) ~ %S.IOLLJ?)Q(‘ ntin oy 44
Ans ¢ 0.0 g = e |
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Page No.. 1%
EXPERIMENT No.: Bt 2

)P'ro%mm to Prove That f U"QIP(E)“(E-CP&H) —_asfnc‘z{));ﬂwen
U.x:r. + U53 =

—

1270m Starn[) \mPo'm‘ * ™ |

&&3 symbols ("% 'd')

u= exptx)x (xx Cos (y) - q*mn(g‘))

dlSP\ag( ()

dux = d“P’f Cu, ) | ~
du‘% = d)e'¥ CU)‘d’) L

uxx = difd (dux ,x) .

uyy = dif4 Cdu\* )u)

U)UU = uxx + U\},l,}

wl = Simplify (w)

print (' Ans ' Poat (W) -
1
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81\62 otz
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322

!
L}xt&

62

“’\ o
e Jacoblan motvix 18

JO—
T = gy
LH:H - 241‘-33 + 12 x‘zaht + 24 xz°

J ot (1,-1,0) ¢ 20

- 988 X 3223

’ - 580 00




EXPERIM&NIN( Date Page No. 98~
N

3) P’TO%TQM to P'rove “dhat ot C‘)"»‘)) J=90 i us ’“33 2%,
V= thdz , W= 27"1‘6

#Yom Stdmp \mP()'ﬂ X
»"’8’1 = Sumbols ('x,y,2')

U = X+ 3xyxx2 - 2x%3 I
\,«V‘:‘g = kX xxxe Xyxz. R
= 2XZXXL - 1*3 B - -
;dgz___f i w0 )
duy = A (und7 . S
duz = 4w S
dvx = 4 (v, 0 o
dva = 4 (v, o
dy_‘g m_:{_ﬁd” (YJli') - -
dwx = i (w0 -

aw%i ()

dwz = it (w2) =
| J = Ma)f’fli ([fdux )AU\d;dUZ] [d‘/iadv%,dvzj [du)x dwwduﬁﬂ);

P'{ln‘\' (" The Jacobian Matrix 18 ) e e

du ]Q‘j ( J-) S __,
'/joc 20 peterminant (3). doit )

P‘Im’c ("\n\n J = ')

teployy (Jac) | — L e
J‘SP:O% ,Subs C[Cl)l) ,(\d)") )(7JO)J> - .

Cpriot ('\e\a 3l (1)0:0):307)
Jacl = Determinont (J1) ., doit (

dlgP]a(d (Jac ) SR
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