MATH 180 Final Examination

SOLUTION

Boldface indicates point value.

1. (30)

(a)

Thursday, May 4, 2006

3

1
(In 3)3% + 3% + 32 2, 1, 1, 2 for summands

2

(42 + sin ) (225 + tan ) — (2* — cosz)(122° + sec® x)

(225 + tanx)?

numerator 4, denominator 2

1 1
[5((lnx)2 +5)7 Y (2mz)(~) 2,2, 2, for factors
T

(d) [(231(2* + 1)**°(22))(1 + sinz) + (2% + 1)**'(cosz) 4, 2 for summands
1
(e) | 3e*" 4 4 cosh 4z + i §x73/2 2,1, 1, 2 for summands
2. (15)
z—0 h
2 _ _ 1] — 2 _
— lim 2(x+h)*—(x+h) —1] —[22° —x — 1]
r—0 h
.22 4+ 22h+ h?) — (x+h) — 1] — 222 — 2 — 1]
= lim
x—0 h
4xh + 2h%® — h
= lim Tht N 9 for calculations
= lim04x +2h —1
= 4x —1 3 for last two lines
3. (20)




(a) |v(t) = §'(t) = —12t + 3 meters/second  3|and|a(t) = v'(t) = —12 meters/second* 2|
1
(b) [When 0 =v(t) = —12t +3 2| thus |t = 1 3
1 1 1 243
(d) When |s(t) =0 2|, or equivalently 2t> — ¢t — 10 = 0, (2t — 5)(t + 2) = 0. Thus
5
t = — seconds 3
2
4. (20)
(a) f'(x) changes sign from negative to positive at |t = -3 4 and z =3 4|
(b) f'(x) is decreasing on [—2,2] Thus the graph of y = f(x) is concave down on
(—2,2) 4]
(¢) f'(x) is increasing on [—4, —2] and [2, 4] Thus the graph of y = f(x) is concave up on
(—4,—2) and (2,4) In light of part (c) ’x =-2 4andz=2 4‘.
5. (20)  Since y3a? + xy — 2? = 2,
(a) [(By*y)z? + v (2x)] + [(V)y + 2(y')] — 22 = 0. Thus |y’ = 2=y = 2uy” and at
' 3x2y? +x
1 1
2,1y = 1~ —.0714 4| Anequation of the tangent lineis|y — 1 = —ﬁ(a: -2) 4
1 1.1 139
b 21)=|——21-2)+1=——(— 1=—=.992 6
(b) f(2.1) 7 )+ 1(0) T 1= 1ag ™ 9929
6. (25) First of all
flx) = z*+2° = 23z +1)
fl(x) = 42 +322 = 2*(4a+3)
f"(x) = 122°+6x = 6z(2z+1)
3
(a) Solve f'(x)=0.|z=0 2andz= ~1 2|
3
(b) Note f'(—=1) <0, f'(—=0.5) > 0, and f'(1) > 0. In light of part (a) | increasing [_Z’OO) 2

and

3
_m’ _7]

4

decreasing (

2|




1
(c) Note f”(x) = 0 holds if and only if z = 0,—5; f"(=1) > 0, f"(-0.25) < 0, and

1 1
f"(1) > 0. Thus| concave down (—5,0) 2|and| concave up (—oo, —=), (0,00) 2|

2
. . . . 1 1
(d) In light of part (c) the inflection points are (—5, _E) 3,(0,0) 1|
. . .. 3 27
(e) ’Shape of graph 5 |, | points plotted 4 ‘ In particular, local minimum (—-, ——), no

local maximum, the graph crosses the z-axis at (—1,0) and (0,0). For a sketch of the
graph, see "FinS06 Graph”.

7.(15) Find:
e —1—-3x . 3e—3 9% 9
(@) | fim, 5 = Ji "5~ i S =5 8

(b) lim,__3- f(z) = lim,__3- 2?+4x = 21 and lim,__3+ f(x) = lim,__3- 2cx+1 = 6¢+1.
10
3

Thus’21:6c+1 3‘and c 4.

8. (15) Let f(z) =2+ =z.

2—-0 1
(a) Ax:T:§. Thus

r.h.sum = (f(;) + f(1)+ f(;) + f(2)> (;) 5

- (GG ) ()
25

= = 5
4

(b) | An overestimate since f(z) is increasing on [0,2] 5| Indeed, all right hand sums
are overestimates for the same reason. One can also use the Fundamental Theorem
of Calculus to compute the definite integral and compare it with the estimate.

9. (20)

(a) Let F(x) = IZ Then F'(z) = 3.

i ol ron - -




(b) Let F(z) = e* + 2z. Then F'(z) = " + 2.

/Olnz(ezm)dxs —[F(m2)— F(0) 3

= (™24 2m2) — (& +0)=(2+2In2) —1=2In2+1 4

10. (20)

5,000 120, 000

T

(a) 5,000 = zy which means y = . Therefore C'(z) = 3(25x)+2(12y) = |75z +

T
and has domain the set of all .

12 12
(b) 0= C'(x) = 75 — 0122000 means | = 1 07’5000 —40 4]

Since C’'(1) < 0 and C’(120,000) > 0, C'(z) is decreasing on (0,40) and increasing on (40, 00).
Therefore C(z) has a minimum at z = 40. 4

(¢) [C(40) = $6,000 4




