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APPM 1340 Final Exam Solutions
Fall 2008
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(@ Ve +1+45

b) Vo +1—(z+5)

© (z+5)(Va+1)

@ g(f(z)) = V@+5+1=Vr+6

9(f(10)) V16 = 4
(a) no.
(b) yes.

(¢) no. lim f(z) # f(c)
@ yes. T J(2) = J(0
(e) no. lim f'(z) # lim+ f'(z)

Tr—Cc— Tr—cC

lim f(z)=1L

T—x

For every € > 0 there is a § > 0 such that |x — x| < ¢ guarantees |f(z) — L| < e.

(@) 4+14+1=19]



(b)
r—1 (Ve +3+2

(Vz+3-2) (Vz+3+2)

_ (z —1)(Vx+3+2)
T T (2+3)-4

= 1L1111\/x+3+2
-

~

lim
z—1

(© s s
i (&R —2®
h—0 h
o 224+ 2hx+ K2 — 22
= lim
h—0 h

. 2hx + h?
= lim ——
h—0 h

= lim2z+h
h—0
=

x + x cos(x)

(d)

) sin(x) cos(z)

x cos(x)

= @) cos(@) T sin(a) cos(@)

T x

= 1. N
Py cos(z) sin(z) * sin(z)
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(e)

xese(2x)
im ——=
z—0 cos(bx)

I u
= lim :
z—0 cos(hz) sin(2z)
. 1 2z 1
= lim

2—0 cos(5x) sin(2z) 2

_ 1
= 1-1-1

7. (a) %11%

®) i

flz+h) = f(z)
h

ii.

i 1( 1 1 )
m — -
r—0h \\Vr+h+1 Vr+1
, 1<\/x+1\/x+h+1 (\/x+1+\/x+h+1)>
= lim — .
h—0h \ Vr+h+1yVz+1 (Vz+1+Vz+h+1)
_ im1< (z+1)—(x+h+1) )
h=0h \Ve+h+1Vo+1Vz+1+Vo+h+1)
1
(x+1) -2y +1

= |—iz+1)%

8. (@ y =22+1
b) w' =—62"3+ 272
(c) u= gx1/2 + %x_lﬂ = u' = %x_l/z — ix_?’/z

(d) v/ = —4z~?sin(z) tan(z) + 2% cos(z) tan(z) + 24 sin(z) sec?(z)



(e) ¢'(0) = $(1 4 cot(20)) /3 (= csc?(20)) (2) = —2 esc?(20)(1 + cot(26)) ~2/3

9. (a) sin(2y) + xcos(2y)(2)% = % cos(2x) + y(—sin(22))(2)
@(cos(%) — 2z cos(2y)) = sin(2y) + 2y sin(2x)

dx

dy | sin(2y) + 2ysin(2z)

dr | cos(2x) — 2 cos(2y)
(b) At point (7/4,7/2),

@: sin(ﬂ")+2(£) in(g) _ 0+ :,

2
dr  cos (g) -2 (%

The equation of the tangent line is

y=m(x—21)+y

iy i
I
y Tmy) T3

10.
Yy =2x — 3z2/3

2
Yy =2 3(§)x_1/3 =92 2¢71/3

1 2
y// _ 2(5)1,—4/3 — gx—4/3

C.Ps: y DNE at z = 0.
Y =0=2-20"3=0= 2 =1,
sox =0,1are C.P.

PIPs: '/ DNE at z = 0.
3" = 0 for no values of .

y(~1)=2-2(-1)=2+2>0

y'(1/2) =2 — 21 =2-2-V2<0
2
oy —9_ 2
y'(2) =2 \3@>0
Y/(-1) = 51 > 0
y'(1)=3(1)>0
y(0)=0
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local max (0,0)

local min{1,-1)

11.  (a) The ratio of the radius to the height is

V= mlh=""pd=p3
TRt Ty
dl — E/ﬂ@
dt 9 t
ﬂ - 92 1
dt 9 6
CZ—‘; = —% = —§7T m?® /min
= 1 3 = i 3 =
b)) V 27h 279 27Tm
27w 27x2 :
t= ET = [18 min|



12. (@ s(t) = 179 — 162

o(t) = =32t
alt) = -32
Speed is 32¢.
b) s(t) = 0
1662 = 179
t = @sec

(©) v(HE) = -32. ¥ = —8V/179 m/sec
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