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f(x)=(x=2)(x=1).  Find the possible points of inflection /" = 0.
=3x-2 (x-D+(x-2)Y =(x-2)"4x-5)

= 2(x—2)(4x—5)+(x —2)*(4) = 6(x - 2)(2x - 3)

# /=0 1% x=2, 2

. 3 3
H#Eéiﬁﬁ\}ﬁi@rﬁﬂ : (_DO: 5): (Ea 2): (29 DO)
WG A BGARE  x=0, x=16, x=3 & f7>0, <0, f'>0

concave upward: (—oo, %) , (2, @) concave downward: (%, 2)

Fflx)=x"e”

Find the critical points of £, =0

H S =2xe" —xe  =xe (2-x)=0 i x=02

There are critical points at (0,0). (2.4e™)

Second derivativetest, f"=2¢ " —2xve —2xe " +xe " = (x* —4x+2)
Check the critical poinis

(0.0) S =(D0-0+2)=2=0

(2,4e™) (2 =(e”)4-8+2)=-2¢" <0

relative maximum (2, 4e”),  relative minimum (0, 0)
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Let u = In x, du =ldx.
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(a) Let 5x = 3sain &, dx = Ecmﬂdﬂ, 9 — 25x° = 3cos A

[~9 - 25x ax = j{m:;a}% cos 6 dff

9el + cos 28
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(b) an=ﬂ,9=ﬂ.“ﬂmnx=;,&=%.

So, ‘[:"'sxfg_zsxidx =;%{5+sjn9cusg]-‘" _3 E] _ 9z
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When x =0, 4 = L.
When x = L2 =24 + 8 = C.
When x = =LL0 =24+ B=0C.

Solving these equations we have
A=1L8=-,C=1,

B x
—In—-— arctan
2054 2
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16. F=xyzi+xyj+zk
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. 0 0 0
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tan%i +Zsec2%j| =y1+42 =17

18. f(x,y,2)=2x*+y*+32%, g(x,y,2)=2x-3y-4z-49=0

Vi =4xi+2yj+6zk, Vg=2i-3j-4Kk,
ViE=AVg = 4x=24, 2y=-31, 6z=-44,
x:iﬁ, y=—§/1, z=—g/1, = ;t+g/1+§/1—49=0
2 2 3 2 3
6A+271+164—-(49)(6)=0 = A=6 = x=3y=-9,z=-4

f . =2(3)*+(-9)? +3(-4)> =18+ 81+ 48 =147
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20. f(x,y,z)=2"-2x*-2y*-12=0, Vf |(1,_1,4) = (—4xi—4yj+22K), , , =—4i+4j+8k

The tangent plane is therefore the plane
(x-1)—-(y+1)—-2(z-4)=0, or x—-y—-2z+6=0
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Let x=u, =—, X“+2y°=u"+v° <4 S: u"+v <4
y 0 y
coordinate transformation from (x,y) to (u,v), x=g(u,v), y=h(u,v)

o(x,y)
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Taking coordinate transformation again, let u=rcosd, v=rsing, u®+v>=r?

:%jj”jjm_ r’) rdrdH:%ﬁ”{Zrz _rﬂ d@z%(8—4)(27r) =42n
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