Ql
- _g L) . mobion  of  touwd gm'ug
ik ox

@ ¥ =@+ and =G are Doth solutions of the PDE, the equation

Upear  if (= Pccmem:. 5 als0 o solution.

f @ is o solufion: o . ¢ ng_w ()
a ox*
[ S | T
M x*
W-he @) 8 : 0 (ApeBe) = A TG L g 0%
& ot n*
"Dende  cpdn
It oxt
- &MM 66?2) .. binear
ox*

(b) Q(;x;c): (st + RX)

Creck- solufion by djffeseriotion.

Asgurne S= ct + ,Bx

39 - df 0 . 4 &
o 43 ox 45
= g '(l— =W (M’

a5 ag
= @ = Bz (:l‘ii > 3:@ = d\l g{f
X O ke . 0%
= p _Qj_‘ - A df
; a3
Yo o o ¢
A B O
T TS TVAT | N S SO, P




©) ¢ (x,0) = H’iﬁ Ut Bx) =5 ¢ =1 (et tpr) + £ (-pet 1 Br) € flows fom Ieaty

= i.('g(ct-ﬁ&\) + ek X)) > eprents  Boo wowes trcmelbuq
o~/ i opposite  diretivong
wose avelliug i woe frowellug N
fre —ve x diechyny e e x diChon

d) qz']‘ .  wmindd shage

9T or > Tl =p coz{wot) + B snpd) AR ,C.D onstouds
T at®
L L s XK= C adwk)t D snfx)
A At
- - => O (r&) =(Crosfor) t 0x)) (A cofwe)* B g

\l&\(\(\}) bo\xv\(\mt\) wndmons - (2 x=0 =0 ¥»0 = (=0

e 0. Smwo\ (¢ relegsed  feom ek

= .@9)\- =0 Qo'ﬁr ol x
ot

=D we s1) (- snlued) +Brostuct)

Q. NN
=> &=0




@ X:L, d‘)‘-D *t’fo

= Donlwl) Fotlwy=0

» wb=qn (fc n- (negec 1, 2,3, )

= =N
D \P=E ==

L

@ 0, ¢&x0)=sn onx
v

(

ey e \Oo‘u\k\o\) o e y horrose

N

{he sowbhon i -

<
N

s [30X) oy (30C ¢
) NI

J




(o) V= %— o (A consramt)

(V) Vindependeut of © & anstuul for a giren

2 fidd lnes :circles  with eutre  the onigin

1%

= L, N Yy = Dec t0 e * 2 (®)e,
- L 790 700 ot - = Jr =

T
(&

V2V s the yorhoby:

The tol ma%nnhde, of the cwl of pro qexodtx\\’ fedd is equed fo twie tre inttantaneoys meon

anqular vetooily of a fwid pathde af that point. The wirl veckor points i the direchon of the
oxis o rotohon of the fuwid parhde

(\u,l/\) The fidd © wrotabonod since Vx\ =0

Gy - )(J (9% \ -dp Stokess  theorem
e~/
=0 fom (o)
(b) ¥
(0,0 )
/1IN
/AN
(a5 -2% ) ol N\
% .0)
o N




i)

" Infinitesimal.  volume element  at point (Y, 2) . dV=dx dy d2

~ron O\ NETI Y o (=
XO‘W artan A rTaoL) -+ Xo\Z)
t\/ . - \Nolt) V: \ ox dq A?:
J
1‘\\\:\??\% / >>f 0 ‘)-*\30{%) Joyoi2)
By % Finding expressions o Yo L e (2):
(«2—‘) - = — [_) = L)_ (/h’%)
, I H
D/
(e)  h-z o xl@)= & [(h-2)
n/ - h h
&/ e
Lblh-2)  salh2)
rlx ~ ah r
=2 \'l: \ \ A |
) X U\/ 0z
"o b 'y ) ~
% e ) e
pIve Jh
Al fRn-e) rla”)
2
= 1 \ az
()} (053
0
0 1 Y-2 (h-p) - % )
ihr &N
f«l“/
[l 1 ,\ I3
= (b,Lh-%) Q4 (h-2) dz
\h n
)
f”h, L \z 1
- ab (h=2) 0%
0 h°
= _Llab (0-n)
% hi.
. dbbh




(u) Centte. of masS  (xe, t\)c, 2‘5) wil lie on the 2Z-0xs due O s%mmerné

= % =0 y.=0
U

2o snold  sahsfy re following (assuning woviom  density)
U A U A4
P‘h

2 V=] 2 Adz

Jo . aeo. of pyromid_slie ok hex%i\b z

fom () A= 24 (2) Ax@)- % (h-2) %’u\’%}

A 2
2= | zap (W2) 42

A h*
m A\
o5 2 N. QB (h'z - 2he* +2°) de
h? Jo
T 2 3 4 h
o 2= b | An o2 ps’)p
e Lt 3 .
5 2= G0 (-‘—ht‘—lh"*‘h“\
hZ K‘l 3 " )

S e (ene of mess s ox (0,0,

N\
N

=S




Q3

G
by 9 | e A
/ V ng '2A = e
//((YW x’&ﬁ"S —> G
ponl o —
\4 g —
/o AlN—"
" i
Ly
- .
(o) Requiced areo : || dxdy
‘ J) a VA
e the fransformation - W= » 3-\ w
Ve x! o N
e i tiw
> pw becomes: | | L du dy
J
L ~Jacobion
. W dn % _x
J; a(ﬁﬁ) _ % -a_\; _ _z— 7
YN0 B VA Yl B
% 0v X2 *
(V)
= Wy A
¥ 7y
= 3
43 3 4
~ Theefore  the aea 1S \ d odude =2 Yx“—l 'l
)] ] 3 3 L1 -
! ! \ (o _ AN 4\
= 5 (3-1) "




(o)

£ d£ = V/‘E dfr Storess  theorem
J - Y,
%
F=xu i+ &%y |
IS 4oL 34
ié J_ —E \ [ \
P
ey oy oy | = 3 ()-8 (x4")
- §7 0 0
oX oy
qu lxlg 0 v
- L‘XB- 9.X3
= 3)(3
Vg Do fossfurmoton  of poct () x4 = Auv
. 49
| oxFgd = 123wy du dv
VA JJ)3
b 11
2 |y 21
~ 3 La 20,
— 1A




LPF - Dwft exam 1F1]z025 — Cribs. Shveyus Mandve

Sedson B

QA i 11 f
A-= 1 2 3 1 ]2; 3
= 3 5§ o b

) c[éb(/;) = 1 (la«g,)(g) -1 ((4&\-(3)(3)) + 1 Cﬂ)(S) -(;)(3))

= 26 -1S-a+9-1

= (26-1s) - 1 (a-9) t1 (s-6)

2 a-7
A i rob ll vork 2 debW)=0 9 @T=0 3

—3

(b) Use  Gaussram eliminads 09

1 o © 1 1 1 R.- R,
1 0 1 2 3 Ry- 3R,
o 1 3 & &

0
@)
1l ) (®) T 11 R.- AR
1 4 ollo 1 2 ?
15) o 1 O 2 a-3
1 o 0 171 1 Since a7 the lask mww of U is 0.
1 1 0 [ " 2= ' -
3 2 1)L0o o0 a7

() et (AT - (4]’ = O - O

(i) Rank(L)- &  ond Rank(J)= 2.



(i{i\ Fov o sowbon o exict b must e in “Re Co\wmgface WA

We koow A s s ah, 8o column 9\9«(2 ie ‘\-wo—&&meﬂsfoﬂa!l,

Lety us Fuke Ahe it & thivel colunms as e batic.

:l «x =0 351
y 1 1] s Bap ’
1 |t [3]? = [3] = 5‘7”?3'21’) :(( S
. 1 " atFp= hi'
([v) The \'?MHCMQM so\lubon s ):g’l o Pvom Fa/\k ) .
1

To "'Mo\ e afmvw& so\ubhon, we vw«w‘ HRe howameouo%o(”,

y 1 1 ) ¢t Ctis= 0 . (E1)
I;XCJ ng] ¢, « [i&%:k] =) Ci+2043c,= O - (B2

3+ 56t F3= 0 - (€3)

= G20 3  GEdes (e2- €7)
= C“"CS ZO = Q| G C‘s Cg“b‘iﬁhﬂ'f jﬂ El)

1
o Solulm w Cy ‘:2’} .
1

0 1
Gfﬂ(/‘(ﬂ/@ solutpon x =z {jo/}f C‘X:/lA\ for Q‘Ma' Qs -
1



(ALY
(o)
(A Qb c e deter mined uij st Pc*F/:i go,qﬂm/oka_ ntl

- D NS Suvmd 7 Z«
[ Dan n s C‘Ouc!“ . %
€ Dayn € S oy
O RO = B BO £ Bk + Ru RO

e TR é'xlf ':12'_7"3

\

t

®
Since Yre F.,oba\ol\k\%u in  eadh 1w of ’_\,J mugt  oold u’w‘r@ 1.

ST Mg -

d:l
To see 4pat L is an ee m&w, We (AL
) &C'jmmguu A M ond gTW (elonkal .

o 3 f
W2 My = = whne X = [‘]
d:l 1
RE X tj =1 x o T 8 & Qe‘H* ergcnwfn'
w1 Hh Al
Thaclire, L s an value, To fnd vecfry -
m g o <4

(N k% v, N
3 Ml R I Robalo\ihes on k»j )
6 z Qﬂbaﬁ\\x'\w 28 JOJ n.
3

v
vy 43

v

=9Vt AL 620

‘3Y) ~QuLF V320 D V= I, -3,

© Bv, t &y, - 8vg= D d

Ly %=V 2 :

2V 2 fed -
-qv, &3\’,*'6(.”1’6\’1) =0

2y, * Y, — 8 (20,-3%)=0

V, + o'{_;\/;f 2y, =0 s R L A AR 1 v,:(z'%c)vi

zr ar
. = v e 2 1 ﬁl — = L’ ‘/ - ’2
) g’; V,,///O ) m \ V :1_11 g‘ ) Pz, -q— 2 = gz

) -2?\(, ‘f’L!V;‘O
=) 27,‘/7-(\_, V}: ()

Simce VTV, sV = |

QY



';- = |’S Qa
() }\%4’ god,';('—\,,] 1+ FA=-F0A+F2A"=0 A=| vook

{ox 4 18h— 18X - P70 =0
O [ e 10072020
(-N) 54 <X 4 QA - 153N =0

S = "’(%:txm
4 -\ oY (-qN) = sz X ) \
Sitten A ( o e @a )\

D N

. 9+ )3
KC) " 4 I
Xp = & N\ Vi + & Az Yo "'Qg,%l Va
n
Becaure VAN and (A<l 50w naos, Xy =7 G
= v’l -

Since Hheat are 368 &ad e ek and 4 Padsan of

Qum\\f, (&0\4&7 R ‘6cdm7 A ﬁw % \_;%' 2??-_;_ x_ﬁ_%7
ﬂsyw?ﬂ'wy (wmpo’\w\h o V), e have

Suony ohyj e/)c,yd—w( = %x 365 = 96 W
° d = 23 =
cf u&A/ s {)oped‘e(’ §x36~r 186 °Q°‘3{

by Aayr eppecd 2 2 3 = g3 cloej/(_



a6 -
@ Tre probdsly dishibuion PO = 1- et
The &Qﬂ§&\/ i< %1_7: ~ é"’c: J%(.“

(]
© Elx]-= Swt foy by = ig:otvefd{m%): L {\xéxd’(=%;,
© \J

2, o
© MeF - ( fey e ole = [ &b ¥ % 1
o

0 8-y M e
4 (s£v) .
(d) - ! L<t A= event bus deewot

wwive i Hoe &
B = event bus amives

‘3(‘&'{& M hf*'z,

d {7“' &Z l % I4’ \'$

+t

S‘q b dt S v& oy

P(B\P\) = P(AND) - 7 _ 4
PAY j@%‘ At j«; P

biebz Yy \/

} ’é—y /h ) éﬂh— ~y(5+t) ~ —7{72.‘
- e'yb v éﬂ-’- (0]
by

~t,

Thewdre Ha e?emf'rbj s jé(l_z/h) - 56

o
e E(ﬁ/} = S b)f é%’z db, = _:/ o4 befye |

\$) Given n nd. yandonr vesialtes T = {T,,TL) Tn,}‘/'RL
Ukelihosl of a sample b= fh b, . ta} ia
3%[’“(2){) = 7%;/« ("W):‘ 'Frply(tw/"d A oo ﬁ('ﬁt]’d "
= 7" i 2 Hl = e whe b’—ﬁ%h'

Meum when ny"g'mf_ v e\"A = 0 =2 4y= 1



We ﬂmﬂ?@ heteds +4,, = 600 min Yo 3&

v= 1 /
Grws o M maximnm Ukelihood  estimaty f~ 7.



