
• Chaining it all together••• 

1. Find dw/dt by llsing the appropriate Chain Rule: 

(a)w=x2 +y2,x=e t , y=e­ t 

(b) w::: xsecy, x::: e t , y::: 1! ­ t 

(c) w = xy, x = 2 sin t, Y = cos t 

(d) w =x 2 + y2 + z2, x =e t cost, y = e t sint, z = e t 

(e) w = xy + xz + yz, x = t ­ 1, Y = t 2 
- 1, z = t 

2. Find the first partial derivatives with respect to sand t, and evaluate at the 
specified point, by using the appropriate chain rule: 

(a) w = x 2 + y2, x = s + t, Y = s ­ t, s = 2, t = ­ 1 

(b) w = x 2 - y2, x = scost, Y = ssint, s = 3, t = J[ /4 

• 
3. 

4. 

Find the partial derivatives with respect to r and 8: 

(a) w =x 2 - 2xy + y2 , x =r + 0, Y = r ­ 0 

(b) w = arctan(y / x), x::: rcosO, y =rsinO 

Differentiate implicitly to fmd dy/dx (Calculus I review): 

(a) sinx + secX)' ­ 3::: 0 

(b) ln~x2 + y2 + X)' =4 

5. Differentiate implicitly to fmd the ftrst partials ofz: 

(a) x 2 + y2 + z2 =25 

(b) tan(x+ y)+ tan(y+ z)= 1 

(c) exz + xy::: 0 
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S:>1~ {or ~d if .tAll. til:r+"e-r 
(a.) ·t-t
 

~ w =- ; .... +J'- I X -= f! I t -== e
 
Jw	 == ~)..J J.tl- + J::£ J~ _ t _t) _oct t.l'v.. OfF cJ6 dt" - )."/.. e +- c2 j(- ~ ­

-t t -t - t ~ t- - J.t 
~e,	 , e +- J.. L · L -==- J. e.. - c< e., 

(6)	 W = x<:,ec'( I ~ = l/ d =7l -e 
j~ =Jfrfr 4- lfit- =-l<;<1c~, r/ + XMLr{,'J (-I) 

.e.to-S~t( 1f-t) + -lS#-c.("If-&)tc.",U- -{) bY l.l~'J 

~ ~'r -\1 ~ onJ.-\-h€ +O{)I~ S <'C (T[ -£) -=- -.M-<-t Ov-.f!. Co. ~ wY:rl-e 

• J.. +	 t: Lolt" =: -.t s~C-t - -e.. $-l cC +0._"1. C 

l c.) tJ = ?i~ J X=- ~s;4 }~ = 4'S-t­

tF = iV~ '* ~ WJ~ = d'(l~) -+- 1'(-5'':'+) 

= lc..a...'L f::- - ~5""'L-/:; l-\r-" +r-1J d",vtl,k-"''dk­0'1' A 

~~, fr.E =.2[Cr.l'L t ->","-t]-=- ~~c7-t-

(cl) Lv =- ~'L +-j'L) 'X = <[eCo,t I J= .Ll::S:'"-t J l: - I!-~ 

• dv.r =- ["Iv t!1. + Vvq 01 1. J" LJ" tlX- =­dl: r cJ ~ Qor-t- 1173 -c ~to 
(o"~2-~) 
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J';;.1:/ + ".Ji +Jt:t: = 

J..( l&d)fe.\,;,d: + /&.-1:]+ ~ets~-t[eLt- f. f-tS!J 
+ ~ {f::, e~ 

_ At . r r 1t . J.t­- J. -L ~l~-t-- .)W\t] -I- ~.e.. sh,d:[~t- -t SI·Y\1:: J -J- J. e 

2. i ~'- -t- J, e?:l:S'''''L t- + .1 e.:t t 
Rt- Jt­

le. [~'Lt +IJ ==- 4 e.. , 
(eJ IJ = 'Xj + 'X:C + 'J 1::: I -x = -e -I) (j =0- £'--',) t-::: Of ­

£- = LN')Cx/ +W'~~I +w~r-/= ~H) + tyH;)l~f) -I--0'+JJ• 
= ~t":'-I) +-tJ + [(t-I) t-t](at) -t- [(f-I)+H:":..i)J 

_ b-tL
-3 
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((
l(b) 'vi = x'L-i~ \ 1: = 'SC=+ I 'J = s~+ j A = 3 )t=~" 

(lJltJ ~ vJ ~ + tAll, J~ := 21~t- + -~I1.~t
•	 d jJ- I- ~fl- ) J:fl.- cr 

-=- J. S C~t- - .l. 3 ,.ctv.....L-1:- ==­

~h) ~'L{ _ .1{J)S",,'Ltf = 
~ [(~ )~ -*f J= =­(;. 0 0 

1"; - W:x~ + 1A1~ ft- =~1 (-S.-.tj + -JJ-.{<JCcr....t) 

-=- -- ~ S 'L$ ~-t ~t + - ~S'L<;W\ -cCn-t- -== - ~ S'LSW}I::-~f-

• -=- - '-t (:, )'L ~ J'L = - }y 

c:;~ I-Sf ~ =-(lX-l~ +-(-J.Y+.1.J)t-V 

'-I J -L(J ~ if ( rff)) -Ij( r -(9) 

==- Be
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(ovel.~ 

Page 123



(h) 'W"'= Ar('+tA~(;x) j x = yc,.._ PI J =­

dIN = iJ~v d X + ~dt 
de- J'i- df9-- ;:JJ d§­ •
-J- I 11 . (-)-5~&) +l f 

X~ 1+ $)L J 

r£.n- g-

X ( \ -\- ~'l,Iy"-) 

+~.
 

~ ( 1+1'Lfl~-)
 

•
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® 
• 

raj <;'I'~X + Sl'cX(f - J =- 0 

Afpl'J;J the &f!robr ~ ,,~d rerrtt I J J- tUL fA -f,"t:J,;'V'~ 

et--- x( 1((~I~) ; 4>" x i- 5~c YJ-tPn'l'd ['X i -{ ~] =0 

-~ 
~I 

-r 
I 

~ = -CY.2./d't",--Xj W:: Xj - 'r . L+C 

X 

IY1 ( ,)('L.} t-) Vl- +X't =4 
~ In (xt-ttJ +xh = L/ 

-L ,I vr')C 1;J:-4 i1 ' ) t- 'X l1 J +- l![;. ==- tJ 
/::t ')-L+ J'L C { d d 

",,,<it ~'j ?<'''+f c/l-l<1; Hj}/ + {X"1-~~A~/ +-- 1{'/+'(/') ~ 0 

~ j I -I- i~ I +'X J'L~/ -= - if ( x'l.+~.--) - )t 

j I ('j -l- )('1 +')( 'J 1) =- _ ~ ( ~"'1-'J1.)- r 

• j '-=-_ if ( 'J'L..-+-d'L) -- X 

~ -+'L~7r-~ t'L
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(L\) 'X'L.--\- d'L- -+ i.'L =: J. 5 

TtLt.,;d. J}lnAr~tia~~~+,,-r) who,.-£ C i.. +I-e e1rA 

-\,1t....jc..b le ," ~ j '1" '\ci 0 ",r~ bcl-h '"k f"Yld.",.t Va ~ ilJ lLo. J~ 

J.dJL ~ A AolJ~ MR..- !fAe- : 

d-X +- ~t~ -=-0 ~ =-Lf} 
t 

W"dif ~ 2(} + n~ =0 .~:; .. -J/~ 

I' J •(bJ t~vd~T~) +t~l')(d+r)-= f. AfPJ':JJx 

r 1.. 'L. ( :)..). J.l=.. -==- 0 
2) e c- ('X:+j) + jJ-e-e.- d+- L- . O)t 

:. d't.= - )~G~(~~) ~L{t+tJ. 
;oX . J-­

';ec:--( J+~ ) en'l-( Y-r, ) 

( t) ·ic +-X j -=- 0: Irp,'j'j -5x : e~('X*H:) +- 1·0+ 1-=- 0 
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