Domawm and Range

Fmd Hae domain and R&nﬂe of e Runci—iu‘n.

£ Q(K;*ﬂ) = W

Answ.

Dom (£) = {{"*"m (x20 and 4>0) amd(x 4o and y £o); xyeRt
= the Qivst awd thnd q,‘und.mﬂlr {uclud.in% Yhe axes
Rawae (€)= [o,04]

2. g(ﬂ:'ﬂ) - -:I-—'
X+9

— - . e RE
Avsw, Dom (£)= JLx)| 44-% 3 x4 | -
: = the sel of all Po'm!rs (x,8) not on thr lme y=-x
Q&“%b[f-) = (-0,0) VU (0,0)

W
3. g(l;'ﬂ} = e e e’
R+ o3

Msw. Dom (f) = ?Lx,q)l Vx4 eRY = the antive plane

Range {#) = (-1,1)

4. Eaw) = Qu (x,4)

| 8);x49elR
B sw Dom (8) = SH:‘I)I(KW and. 3>o) awd ( x20 and Y2 ); % I

Rawge (8)= (- @)ya)



'I_de.nlh?% awd  Skekch

1. write douw Hae e.qm‘r'ma of .

a. e \ine ¢. ¥ urce

b. Yae pavalesle ¢. e spluare
c. P oNipse q. Hhe apfindan
1. R h.i\mr‘ouh h. Yhe cowe

2. 'Ide.w)rlgta awd Sketrch Mz cuvlace

2.1
2.2

2.3

2.5

X2 4 4y2 - 4632 =0 Answ *
X = 44y =0 Avsw :
Xruy2az2o4g =0 Avsw :
X4 ylo2 =o Avnsw 4,

2u*3 -2 =0 Awnew !

E‘tli?i-ic, cone
Pavaloolic c.!élinéer

Sphere of vodua 2
centered. ok Yhe
afl%iw

Paraloolord

Plowne



Lovel Curves

'Id.m‘rlguﬂ e \evel curves Sixm) = ¢ and gkelcdn +he cuvves
covresponding o the wdicoted. velues of c.

18U = x-y 5 c=-2,0,2

Answ: Hhe lines of clope 4 ¢+ y=x-c




Portial Derivatives

Cldewlate the ?aﬂ"wl devivaXwes

7, ¢
10 fem) = 3xt- Xy + Y Anew ¢ fa-;= ox-4 > /5—" =i
2, € = swnd sd Answ
%:ms:bme i ?3% =-Smdsig
3. - %=4 Y-
?(x,,ug) e - e’ Answ : ?_E = Q,*-u g %
23
Of _ _ ox 4y-x
e ¢
4. Ax4) = Ax + By Answ: 93 _ w
Cx + Dy %% (Cx+DW)?
0?3 _ (Bc-AD)x
P4  (cx +Dy)?
S, e XY +YR+ayx Awsw = QW _ w _
X H+t, ~ = X+ &
M
"B_E- = %X+

2 cos (x-Y) , ?‘a% =- 2 08 (x-4)

=+

|

©. Hm‘i;%) = Zemn (x=-v) Answ 9 =
x

al

£ .
2—% = swm(x-Y)

F fx9) = Xy sec(xy)  Awsw: = 2xsec (xv) + X*usec (xu) an (x4)

= X*sec(xv) + x3y sec (xu) Yan (xY)

b



g hix¥) = ——
¥+ 4?

, ?[t,“ﬂ: 15‘"‘“"
Y cosx

10. Q’(")“h%) = 2 M‘l (%)

z
A4, -C (%,4,2) = E"".I

12. Find 2%
9% (1,2)

Answ

awd

Avsw: N o - | ow =-_2x9 |

L I R (62 +92)2
Awnsw EE. = simY (0S¥ + xsiux)
ox Y ws2x
ra_i i K{'ﬂw'ﬂ—{m"&)_
24 U2 cosx
Awnsw '?_ﬁ - - 7
R s = (1)
.ap 92 x
o _ xz
M e
?F 3
Awsw ¢ — = (42} XY
% (4*lnz )i
¢
'g_'j. = (2xy Wz )z X
ot
,-5:&- = K%'z.zxq‘—-t
Qf _
%Tﬂlu 2) aren Yt Px)= X

X+ Y

s‘x (‘112)=‘ % ) 1:3(1;2)= -.%.



@Qradients

e - Find +he %mciiah‘l' o8 lhe Q—o'ﬁmw'm% Qunt‘r’mns.

+.

2.

1.

2.

- Flxy) = 3% XY o+ Y Answ (&x«*ﬂ)i "f(’l-'sz

Rooy) = %@ asw: € [oagr)ie e 3]

.. (x,4) = 2x ld‘l S (%2 41) AwsW: ['E,Lfﬁ.'l.ﬂ {.‘g“&”\-)"r qxi'ﬁ'z s {.ﬁ'!‘*l‘)] i+

i dxgéxﬂ[x’l#ﬂz

cRoow) = @1 ot Awn: (@ s et )(R- 1)

. R lxw) = b Answ: -0 -2 -1—»?

%Y 2yz xy3

c Fov,2) = X4 Y22 & F2x Answ: Lz‘lq-*zmd}?* (K?*‘r'lﬂﬁ?“

~ (4% + zx%)t

Foouz) = x2y &= Answ e—%(%% T4 X2 E - %y A‘p)

Fexmz) = M os (2241)  Answ: Qﬁm[‘l‘.ﬂs {2%1)(3‘*23)“‘

22 S {%14-1)":1,1

Fwd e %wm{m!r T793 B | the Pu'mlr P
ﬁ(i;'-i) ) 2% ~ quj 3 452 @A- P(2,3) Anzw e Vg = -? + HE
Rood) = Wnlx+g) ok Rl2) Aww: 142

Qf.x]“.‘.) = xswm (xY4) ok 2(1.%) Answ ! )



Pox \io.\ Di ?@eren)rial Equa}rlans

[—

Shows ¥aat the given fonction saticfies Yne covvespanding
po:c’:ial di¥feventiol ec;uﬁ'mhs

1, U = KL:"Q 3 % -——+ (au = 3
K+ 9 ox ‘aﬁ
2. us= x’*a+5'2-1 + 22y : ?_E+(a_u+~—— = (x+‘j+ij2’
% M Z

The Lapl'nﬂ,cz eq‘_ua.jrion T fwo dimengians s delined. as

"@i e r’?fi =0
AOx2 QY2

Show thatr e qven Qunetiome m\ﬂ?g\ e Laplace q,qruc&i:nn n

tose dimencions.

o RoGw) = K3 - 3xy’

-+ Q{K;'j) = Q'n 1IK'2‘+H!.

The, Wave eq[ua.]ri.on 1o delined, ‘b% Yae, pax Lol diffevential Q%uﬂ}tim
‘a'l-? c-zﬂ =0 C= Gﬂnﬂ-a_wl-

— g

% Yx*
Showd )r\f\.o.lr 'pm, QWEh Dunoﬁo‘ni 3{1}1:% Yae wave qu‘uﬂil":bﬂ

o f00®) = (Ax +B)(ct +D) 2. Lext) = I (xxct)



Ditec\-iunm\ Deriva;jr'we

==

Find e divechional derivative at tve pomk B i e
divectiond \ndicated..

; ’g(!:‘l) = x? 4 342 ot "P(hq) w H\t dﬁrtt‘.’ﬂﬁﬂ E-g

Avsw: - o g3t
2. fx4) = xe.yex ot P(1,0) in e direchion
V=3%}+a} A L (1.
L+ A} ngo 1 - (32 de)
3. ftx,4) = w o P(1,1) W the direction of

X+ Y
- a

V a 1_? Avsw ; &-ﬁ(a-h)
4. Cou)= Qg (x24y2) ot PC0,1) W Yo divection of

—
V=%?+§ 2

Avent 2
“95'

S. Fixy,2) = XY+ Y2+ 2x at Ple,~1,1) W e d:\w::km OP

anip - - A, .
V= i+r2i+k  Antw: %{E



DinecTiont 6F MosT RAPID
INCRBaASE AND DECREASE

Find 4t diveckion w wlich Tae fonekim nevease awd dievaase
wmosk 'rogp'ul'\-t af Po. Twen Qind Mg dwechions dexwahves of
e Conelions it Paese divechiont

st i s
LoCtew) = x2 4 XYy * 9w, B -11) F\mmt VT (gt Y | meveast

2. Clou,3)s “-q-gz o (4,1,1) 5““’1;":1-:‘&-5-3&‘\
6f), =
3. £xv,2) = Tt Gulye) + nikz) P U.‘hﬁW

E=i‘§(:#?-\t1 ¥
TANGENTDIANES AND NORMAL LINES Doty = 247
Fiwd eg‘u-a.ltm Cor Hha huamlc plave awd e wormel
\we g “\L %ivm Paim\' on '“'.L Surgcu.s.

o) xeYyarg =2
Ps (1:111) Answ 4 b)Y x=142t, 4= 1428,

£2=214+2L
AWSW: ) 2%~ 2-2 20

4. ‘4:*‘12-*27‘:3
. 22-%2 a9 P (2,6,2)

AxtYy+~(=0
G. x4+ U+2 =1 Po C.ﬁ'ﬂl&) A“‘m'*wx::; ,;;;{-,}ﬂi

Fid om uq,'m{-im Cav Hoa. plane that i Jm\%mi' o Y
qven surfeer ot B given ?ain*

T, 2= Qm(‘x’*-ﬂf} P (1,0,0) Answ i 2x-2-9 20

8. 2= \‘-_Jl...g k P.Q,'z,‘l) Awsw X=Y+2-1 =202



TANGENT LINES T8 CURVES

Sketchh the cuswve Sexpy) = e Jro%el-hm with VP awd Yo
\u\.\%m\' line ab e %ivm ?u'm‘r. Twen wrike aw eg‘um’tiun Cov

Hae. “:n.uhs.w\' liwe

1. X2yt .4 ; (ﬁ“,.ﬁ\\ N
2,47
Awew § e

s gy ___JQ/‘Z\

? XYye-4q, C'ZJ"Q)
Awngw A

V8 =2t '2-3:

\*_ a?;f, >
Ea
Finding Linearizakons i

Find e Hﬁmﬁu]rfoh Lix,u) of Mg Cumchion ab each Fa'lﬁ

1. g(ﬁ,“}) = X2 {-‘51-{- 1 a_} (GIG) 5 L) (‘1:13

Anew: o) Lg% =1 &) LU,Y) = 2x4 29 - 1

2. Fow) e X-4g+S ot a) (0,0), (1)
Answ: a) Llxw) = 3x-44+S  b) LKW =3k-4y ¢

3. M) « @%cosy ab a)(0)0),Y(0, k)

Awnew: g)Llx4) = 1ex b)) LOM) = -¢ & %—



JPPER BOUNDS Por ERPORS N
LINEAR. APROXIMATIONS

Fivd e lineovization Lixw) of dw Gunckion Fu) ol P - Than

?-WJ- QA 'UH)Q,‘I’ bﬁ““ué\ C«w ‘H‘\-& Mﬂ-%h‘r!ﬂéd\ el hp ‘HM..LTHT' W ‘Hnl..
qﬂ"'““imj‘"‘“ Cox,u) = LCxywm) over lhe, ft.blitw%\t R.

1. Q{XJH.) = X2. 3!‘5 *+ S ﬂ-“' ?‘(1,1) Q: l!—z}'&ﬂ-d y Iq"'” €0-

Awtw * T+ x - gy j 0.06

"

2. P99 = 1484 xeorn ok Pilo0) R Ikl o, 191 £02
(Use leoxglar and [gingat in ulri.mlukg E.)

Awsw : L(4) = xay44 5 o.6%

3. Fom) =e%wsy at P lo0), R: Ix1¢ol , 14} &0
(Use e awd lootyl &1 fu-t-'a’rfmlﬂ""& E-)

Avew s Lix4) =2 44 x; 0.0222

Finding Cubie Aprexiwaations

Use “*bTﬂa 's thmtl‘a Cov 9(:(,3‘3 at Hao oviq\w Yo calemlake
the anbic Q.Trvaxwiuh of £ wnear fa mi%ih

1. Q(x,q) = K@.S Answ! x+ XY + 1:-&'.51

2. $yM) 3 gsinx hmw‘-qﬁi“ s



FINDING LOCAL EXTREMA

—_—

Ciud all e loecal waxima , lowl minime o ¢add e pm'hlﬂ of
HN- cumc-\-iﬂc:

i. gt*:‘!) = 1&“-&:\34-5"‘-&';1—?3-‘-4
Answ ?'('3‘3) = -5, (ocall wavivendu
2. Fxm) = x4 xy+ IX ¥ 244 Q

Awsw: £(-2,1), gaddle peint

3. Lixp) = LI

X244y2 - 4

Awsw gtﬂ;n) U \nm.l mu.,ﬁm.am

FINDING ABSOWTE EXTREMA

find e abwlate wmaxima and wwmina of e Lomckime o Jl\m

%‘E‘Uth A owmaine

. S0u9) = - dy 4 y? - J-hd + 1 o M cesed \-yia.u%u,\u

plate boundad b% e lines x=zo y4=2, 4=2x 'w P

Civer q_md.rdm{'.
Awsw: Abs.wmaximuma: 4 at (6,0); abs. minmumwn - ¢ gk (1,2)

2. Q(K:‘I) = [41-;{1)(&5% oWn Jr\u- mm#aﬂuﬂo:r E:\u}e 1&€x43
“Feue X EL-EMBJ%)
byl ™
Awew : Abs.Max : 4 “'-d' (2,0) 3 Abs.Min: 3—12 at ; “ )’ (" q-)



LAGRANGE MULTIPUERS

1. Fivd Mo ?aim.‘r; on tao t.\h'?u x4 2y2 1wt € xy) = xy
Mes ths axtremz valmea.

ot (1 8). (r - )

e mad M dimensions of Mg u.c..\-u\cagk of %ua:\'ujr avea
ek con be inseribed W Hae ellipse
ol
T )
with sdua 'fﬁw.nz\ v We wordinate axise Apen: = 4ld
W =344
L. Find e madiiwows and miwiwona valaes of 24 42
5ubief.\' o Y constraink
x2-2x + 4t _4y =0
Awnew + Q(a,o) =0 1« mnwwws |, P(a,d4) =20 ¢ WAZX VAU WA
A,

Fwmd Yt wmoaxiwone and miniwauwa  galues ol

C'(“:".'.J'%) = X- 2:.5 +S32

ow Has 'i.'ll:'ku.ff- Xt & Lf--k 2 = 30

Awew: 0(1,22,8) = 30 ic wraximm

- (“,2;"5) =-30 16 WAaIVWIWMeWA



Double Integrals

Evalvake Yhe J.‘-olqﬁmg inl-cam\q

1 2
1. H' (x+3)dﬁdx i Awew: 7
9
4 1
2. j &',;:54“% , Avswia
2 0
G
5 S‘! dua -
R dyde 5 Awmwr2
-]
Un2
d,

Evaluate I 'w.,’rq%m.l over fuaiven ndun. (Sketeh ¥ veqion Fivel)

] dryldA R={x]-14xs1;26942]
R

Awsor: O

2. ([ xy1-x2 44, R={xWloaxet, 2&y&2]
R

Avsw ¢ 53—

3, Fiﬁ& &zwlumt DWL{-‘J& sw?-u.u Euzx.nd awd over “'U-

w-:.!ru.m%q'- R=§Lx,*&)l 3&xXLS,4 4y 51?

Antw: 44



Evdmate the i\ﬂ'c%m.\

1 x 3 y1-v2
4 EI-; xld‘dgldl ; Awew: L 2‘[]‘ Hd:&ﬂ Avew @
% g
ﬁ x? T x
. () dgde s Awsm: T 4. [ Loeos () dyex ; Avw: 1
o g o

S. In each me)r find j[ xy dA over He shaded u%tw R.
Y /f\ Yy A (4,3) (5:3)

2,1 (a,1)
') ] 5 ¥ ,') & X

Awsw:  4) 16 b) 3%
3

@. Express e mhami @¢ an e,g'uwalm{' mk%ml witk e order of
m\l%mlnm reversed.,

147 17T 2

a) 5 I £(x0) dyde , Awsw: j I gc‘*‘ﬂ)dldu
t (" au'fi TIng

b) 2 ‘2'_' Foon) dedy  Answ: S x -

& o
3. Evaluate tw .M'Tt.%\ﬁk by fivet revevsing e ovdar of ln\'eiwjriw

S a 2

9 [ § e ay O § [ e axy
O ax Lot Yy i

AwswW: —g— AMSW: g



Davble \n-‘rt,an.\s w Palar Q:m&hului

Evoluake Yo in* e%\'dl

Xy sSMMB

s 5 j r0sS9 dr 49 Awnsw: A
L] 0 @
W, asing

2 I _[ r2dvd6 Anew | %—a‘
6 o

K 4-wm@
3'.\. S 25 0drd0 Awnew: 0
© 9

Find e avea of e ie%lm described

1. Coxdiond : ¥ = 1-wcd Ausw: %t'

s TTHL rg_%'\_g“ W “M_ Q{“jr quul‘mu{' boeuwdad bﬂ =214 q\uA

ragmg, with T 22X L
4 2 x ‘I';
3. Tw rusiun meide Yo ancle, ¢= 45w awd ouleide the
crede van

Anew : %‘54_.2,‘]?

Explain, %mme\-ﬁcau“ , Wow can we Pimd twat . polar coovdinaces

dh = vdrdd. Awsw: In Mae mobes,



Ew.l.unhn% Polax Coord'ma:'us'

Cl&m%l e Carxtesian fn’t%m\ iv\"'o an 1q‘u'w¢l¢h\' puhr-
mh%m\ . Thew evalnate Yo ?a\.a-r 1»-3-«&“\

1 Vi-x2
i dydx Awnsw: &
wt o *
MR [y
> S E (x‘t.ylﬂi)dka’.'t Anew: ‘I/&
e o -
a -Jg_!....;j.
» § dyd st e
- -Jai-x2
6 4
4. J‘ [ xdxdy Awsw : 36
o o

MAss AND FIRST MOMENTS

If Stxw) i e dunsity  Ma ([ S09)dA n Haa mmass,
R
M= [f980)dA 8 My= [[x8(xm)dA e it moments
X R

amd.  F = My 3’:%’5 Har coondinahes of My conber of

A
waset, -pi“& ﬂ..“ Mc_ q'“q“‘-;lf'm QY .p“‘ ?‘d}‘f_ tﬂ\JLf‘lK% j'k‘_
Hw%"“\m‘ veqion beunded by Mae x-axis awd e lines Xxat

ownd Y=7x N Pae fo 5“ qtund.m{' The ?h}w_ &.f.\hﬂijﬂi u.]r x,9) W

8("1"’1)“‘ Gox +604y+G@. Answ: M =14, M,tul\,Mgnlo;'i:g- ,'ﬁ.-. ‘



TaipLE \ms&m.%_

Evaluate e im:l-e.%fd.\s

1 1

1
I S S (¢ 2 Y2+ 27) d%d.jdx Awnsw': 4
o9

€ e e

A Anew ' 1
{ H o 4 duds
1 B A=XeY
5_[ 5 dadydx Awsw: 2/,
o o o

4. Rewrite inlrt.%ra.[ as awm e,q'uiﬂdlmj'-' terated 'iu’u.ﬁml
ML ovdar shown.

S B a) dydadx
-S; Sn'l gu d% dﬂdﬁ L) dlﬁd!{d?
c) dx dy da

Hink: Prom Hee liwits of infeqrahin skekels tae vegion

2
} Top 2a-g4 Awnsw :
1 -2 =3
a) jj j dl&d!dx

-1 o rd

\ JT_',‘T -3

b) jj i dudx.di.‘
° 1. x2
1 1-3% _rﬂ



Evaly a."fin% h\lttg\rdlﬁ W Cal'mh(mﬂ Coovdinates

Evalumate P fu\'e%m\':

kLT B Oy
1'5 g S dzrdr de Awsw :

Q o Y

41t (42 <1)
3

2% CAR | 342442
s S‘ g dz vdrde Awnsw * E%

-] a fe

2K

3.I

AR 7 P
j g 3dzvrdvrdQ Anews T (642 -%)
o

e

SPHERICAL COORDINATE. INTEGRALS

Evaluate e imjre%m\

€ 2¢m b
4, ‘gs

w
E S 8% smd de¢ dd d0 &“gu; '['l‘_‘,z

e »

W T (1-kd)h
¥ j I g Qtsmb deddbdy Angw :
& 0

S

w3

it Ty 2
i I S S 3¢2smbdedddo Awsw ¢ s
6 o Gecd



JACOBIANS AND COORDINATE. TRANSEORMATIONS

K Sd\ut -un.!. slaskﬂh M = R=-Y V=2x4 Y qu X a.wioé

m berme o awd v, Thaw Cind Yne value o B

Jacobiaw. Awven: x= utv ; V-2 J=..L

R s
2. Fd Mimukﬁ- wder Hae -\-rmuttpumﬁlnn W=X=Y ,V22x+y
of Yo Jﬂ'iﬂh%u&d.‘f fc%'wh Wit verkleen (0y0), (1)1) amd

(1:-2) iw Mo xy-plane . Skekel Hau fvanshormed, vegion w
e av-plane

Awsw . Ty l'u\&ulav fe,éim with losuwdayian

W20 V20 awdh w+vz=3

3. Fwmd e Jacokiaw Gov e lw,m%rmlnha

8\ X sUcosy (LY % =wusiny

y=usnv Y = 48V

Awvsw ;
‘) J = @eos’y & sy = ik

) T2 ~MU sV - Weos?V = -1

4, Lok Q be thae paxm\\t\eca“‘“ beundad. by

X+4Y =0 =4 =5
X+4 =1 XK=y =2

Evaluate SI (K“-ﬂ“)dx&\j
L

Avsw; L
2



