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(21%)(21%)(21%) .1
if` .(−1, 2) dcewpa xaery f(x, y) = x3 + 4xy − 2y3 divwpetd ly daebd ew C idi [7%](`)(`)(`)

xehweed

~a = î + ĵ

.ef dcewpa C mewrl avip

zpeeknd zxfbpd lawl dlekiy ilniqwnd jxrd .f(x, y) = x3 +4xy−2y3 divwpet dpezp [7%](a)(a)(a)

. `ed (−1, 2) dcewpa f ly

.z = f(x, y) = x3 + 4xy − 2y3 ghynd lr (−1, 2, f(−1, 2)) dcewpa wfgen ohw xeck [7%](b)(b)(b)
(dnbn dze`ae) oeek eze`a ghynd ipt lr repl ligzn `ede ,eze` segcl ilan xeckd z` mixxgyn

xehweed enk

~b = î + ĵ + k̂

--------------------------------------------

:1 dl`y xear miwenipde miaeyigd z` `ad cenrae o`k enyx
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.1 dl`y xear miwenipe miaeyigl mewn cer
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.M3 = (2,−1, 1) -e M2 = (4,−1, 0) ,M1 = (6, 1, 1) zecewpd jxc xaer P xeyind (25%)(25%)(25%) .2
.0 ≤ t ≤ 106 xy`k x = 2t, y = et−1, z = 2

√
t + et−1 zixhnxt dxeva oezp Γ mewrd

`id P xeyind z`eeyn [8%](`)(`)(`)

x + y + z =

od M0 ly zehpicxe`ewd .Γ -l P oia jezigd zcewp M0 = (x0, y0, z0) idz [9%](a)(a)(a)

x0 = , y0 = , z0 = .

xeyind lr dfd wiynd ly lhidd oial M0 jezigd zcewpa Γ mewrl wiynd oia zieefd [8%](b)(b)(b)
(.wnpl jxev oi` df sirqa .d`ad dniyxdn H cr A-n ze` epnq →) . -l deey P

, D arcsin 3
4

, C arccos 3
4

, B arcsin 2√
3

, A arccos 2√
3

, H arcsin 4
9

, E arccos 4
9
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:'a -e '` itirq 2 dl`y xear miwenipde miaeyigd z` `ad cenrae o`k enyx
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(.'a -e '` itirq 2 dl`y xear miwenipe miaeyigl mewn cer)
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ze`eeynd zkxrn dpezp (28%)(28%)(28%) .3

(1)
{

cos u + sin v = x + y
sin u + cos v = x− y

y -e x ly zeilia`ivpxtic zeivwpetk v z`e u z` dxicbn (1) ze`eeynd zkxrny gipp [9%](`)(`)(`)
jxrd z` eayg .(x0, y0, u0, v0) = (1, 0, π

2
, π

2
) dcewpd ly dphw witqn daiaqa (x, y, u, v) xy`k

.u = v = π
2

-e ,y = 0 ,x = 1 xy`k
∂v

∂y
ziwlgd zxfbpd ly

y ly zeilia`ivpxtic zeivwpetk v z`e x z` dxicbn (1) zkxrnd dze`y gipp df sirqa [8%](a)(a)(a)
eayg .(x0, y0, u0, v0) = (1, 0, π

2
, π

2
) dcewpd ly dphw witqn daiaqa (x, y, u, v) xy`k aey ,u -e

.u = v = π
2

-e ,y = 0 ,x = 1 xy`k
∂v

∂y
ziwlgd zxfbpd ly jxrd z`

ly zeilia`ivpxtic zeivwpetk v z`e u z` dxicbn (1) zkxrndy gipdl oekp zn`a m`d [8%](b)(b)(b)
?(1, 0, π

2
, π

2
) ly zniieqn daiaqa (x, y, u, v) xy`k y -e x

ly zeilia`ivpxtic zeivwpetk v z`e x z` dxicbn (1) zkxrndy gipdl oekp zn`a m`d ,ok-enk
?(1, 0, π

2
, π

2
) ly zniieqn daiaqa (x, y, u, v) xy`k u -e y

.mkizeaeyz z` ewnp

-e ,y = 0 ,x = 1 xy`k
∂v

∂y
xear jxr eze` mzlaiw (a)(a)(a) sirqa mbe (`)(`)(`) sirqa mb m` [3%](c)(c)(c)

df mipey mikxr `weec mzlaiw m` .jxr eze` z` lawl miaiig dyrnl recn exiaqd ,u = v = π
2

.mkly ze`veza dxizq oi` recn exiaqd ,l''pd mitirqd ipya
∂v

∂y
xear dfn
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. `ad cenrae o`k 3 dl`yl oexztd z` enyx
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(.3 dl`y ly oexztd jynd)
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z`ivnl 'fppxbl iltek zhiya eynzyd .u(x, y) = 7x+3y divwpetd dpezp [10%](`)(`)(`) (29%)(29%)(29%) .4
.{(x, y) : x2 + y2 = 58} mewrd lr u ly (mihlgend) menipinde meniqwnd

(.'` sirql wnepnd oexztd z` o`k enyx)

gqepd xnelk ,dxcbdd ly ixewnd gqepd z` xegal mkilr .d`ad dxcbdd z` enilyd [4%](a)(a)(a)
.zeiwlg zexfbp mixikfn `l llka eay

m` (x0, y0) dcewpa zilia`ivpxtic `id mipzyn ipy ly f divwpetdy xn`p
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dtivx f ik egiked .(a, b) dcewpa zilia`ivpxtic `id f : R2 → R divwpetdy oezp [12%](b)(b)(b)
.(a, b) dcewp dze`a

.zeniiw
∂f

∂y
(a, b) -e

∂f

∂x
(a, b) zeiwlgd zexfbpd izy ik egiked ok-enk

(.'b sirq xear zeyexcd zegked z` o`k enyx)
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dcewpa zilia`ivpxtic `l `idy f : R2 → R divwpet ly dnbec enyx d`ad zvayna [3%](c)(c)(c)

.zeniiw
∂f

∂y
(0, 0) -e

∂f

∂x
(0, 0) zexfbpd izye (0, 0)-a dtivx `idy zexnl ,(0, 0)

.wnpl jxev oi` df sirqa
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---- oel`yd seqoel`yd seqoel`yd seq ----

mewna qipkdl mzglvd `ly daeyz ly jynd ,`ad cenrae ,dfd cenra meyxl xyt` jxevd dxwna)
(.10 e` 9 cenra `vnp oexztd jyndy lirl oiivl daeg f` .lirl oel`ya jkl creind
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