MAT 2010 Final Exam Solution W23

1. f(x)=34++x
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3. (a) f(x) =sin(2x) *In(x + 1)

f'(x) = [sin(2x) * ﬁ] + [In(x + 1) * 2 cos(2x)]

sm(Zx)

flx) = + 2 cos(2x) In(x + 1)

(b) g(x) = arctan G)
g'(x) =




4. (a) f[% — 5sec(x) tan(x) + sec(x)?]dx = 31In|x| — 5sec(x) + tan(x) + C

1 4

) .
(b) J; (- 3) dx = [ (5x72) dx = [5’“2?2— le =10Vx—3x[{=8-7=1
1

2x%+3x
5‘ f(x) = x2-3
) = (x* =3)(4x +3) — (2x* +3x)(2x) _ 4x® —12x + 3x* — 9 — 4x? — 6x?
o= G — 37 } G =37
_ —3x?—12x—-9 —3(x*+4x+3)
o (*2=-3)2% (k2 -3)?

For Horizontal Tangent: f'(x) =0 » —3(x?+4x+3)=0 > (x?2+4x+3)=0
> (x+3)(x+1)=0 »x=-3,x= —1




x+1
a= 1, b=9, n=4%
Ax = b—a_8_2
T T TaT
X Xg=1 x4 =3 Xy =5 x3 =7 X4 =9
f(x) 1/2 3/4 5/6 7/8 9/10
Area=A =~ Ax[f(D+ )+ f(5) + f(7)]
_2[1+3+5+7 _2[12+18+20+21]_ [71]_71
72746 8l 24 - Tl24] 12
8. x + 3y = 54 (constraint) ( Discard 0, we need positive numbers)

Q =xy? (maximize)
1st Derivative Test

x =54 -3y + _

Q' i
Q = (54— 3y)y* = 54y* — 3y* °© S \
Q' =54(y) —3(3y®) = 108y — 9y
Q'=0->108y—9y2=0

localmax@y = 12

y(12-y)=0 - x=54—-3(12) =54-36=18
-»y=00ry=12

Thus, the two numbers are 18 and 12.

9. (a) @) = [ f(D)dt=A; +A; =5+2%4+ 43 =—4+6=2

(b) g isincreasing on (—3,1)
(c) g is concave down on (0,3)
(d) g hasnolocal maximum value atx = 1
(e)

L g =fB)=2

i. ¢g"(3)=f"(3)=DNE

i. g'-D=f'(-1D=1

v



10.

I -
{ Jf § I } -}
5 =3 -[v -
-
| i
I Y
I ’q ..
. <
This is one possible solution.
11.d—V=M 9" =7 whenr =2 =10cm
dt s dt 2
v 4 o dv 4(32dr) dv 4 ,dar
= — —_— = — —_—] D — = R
37 Tae 3"\ ae) Tae T ar

100 = 47(10)2 + & 5 100 = 4 (100) dr jdr_ 1
= * — — = K —— — = —
m(10)"* 7 T dt  dt  4n

The radius of the balloon is increasing at a rate of = cm/s



9(x%-4) _ 9(x+2)(x—2)

12. () = Garae = Grrmoee
" 18x(x2 - 12) 2 . . "
' (x) = I =0 - x=0o0rx*—12=0 (finding the zeros of f''(x))
- x? =12
- x+12
=423
is i i —00,—2) U (0,2
f is increasing on (—o, —=2) U (0,2) . + _ L+
. . _ 1 L}
f is decreasing on (—2,0) U (2, ©) A9 \ 2
f has alocal maximum at x = —2 o + _ : + -
f has alocal minimum at x = 2 _2:/§ (; 2:/§

f is concave up on (—oo, —2+/3) U (0, 2V3)
f is concave down on (—2v/3,0) U (23, «)

Points of Inflection: x = —2v/3,0,23




