MATH 151
EXAM #3A SOLUTIONS
FALL 2001

PART 1

1. If 6 = cos—1(v/3/2), then cosf = /3/2 and 6 = /6. Thus,
tan(cos_l(\/g/2)) = tanf = tan(7/6) = 1/V3 .

The correct answer is (d).

2. Using L’Hopital’s rule

The correct answer is (d).

d . 1 1 , 1 -2 1 -2 2
3. —sin 2/2) = ——2/z) = ——— [ — | = - __ =
dx (2/) 1_(2/1,)2(/) 4 (x2> 1_%(\/x4> 74 — 4z2

The correct answer is (a).

f(z) = (/)x +x +z-3
F3)=(2/3)(3)3 + (3)2 +3-3=27

The correct answer is (e).



5. The Riemann sum R using four equal subintervals with right endpoints is

R = £(0.5)(0.5 - 0) + f(1)(1.0 — 0.5) + f(1.5)(1.5 — 1.0) + f(2)(2.0 — 1.5)
= (0.5)(0.5) + (0.2)(0.5) 4 (0.1)(0.5) + (0.0)(0.5)
=04

The correct answer is (a).

6. It y = (1 +32)°®) | then

3
In(1 2
lim Iny = lim cot(z) In(1 + 3z) = lim In(1 +3z) = lim L1£3% — jim 3cos” (z) =3
z—0 z—0 z—0 taIl(:L') 0 gec2 (x) z—0 14 3z
and
lim In )
lim (1 + 3x)COt(x) = lim y = lim ey — e(IHO V) S
r—0 z—0 r—0

The correct answer is (c).

7. If f(x) = 23322  then f’'(z)=322—62 and f"(x) =6x—6 . Now f'(2)=0and f"(2)=6>0.
Thus, f has a relative minimum at = = 2.

The correct answer is (d).

100 100
8. Define f(x) =x+4+2y=z+ — for x > 0. Then f'(z) =1- —5 and z =10 is the only positive
x
critical number for f(x). Now f’(z) <0 if 0 <z <10 and f’(x) > 0 if > 10. The minimum value
100
of =+ 2y given that xy =50 is f(10) =10+ 0= 20.

The correct answer is (c).
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9. If / f(x)dx =7 and / g(x)dr =2 | then
0 0

)

The correct answer is (c).

1 1 1
[f(x)—4g(x)]dx:/0 f(x)dac—4/0 glx)de =7—-4(2)=-1.

10.

Fi) = El + (slinx)4§ (sin.z)
1

"\t i)t )7

F(n/3) = (1 . (sinl(w/3))4> cos(r/3)
~(rwman) 25

The correct answer is (d).
11. cos 2
Y=
Iny = (cosz) Inz
G) y' = (cosz)(1/2) + (In)(— sin )

y' =y [—(mx)(sinx) + co;x}

= gCOST [—(ln z)(sinz) +

COSSC:|

The correct answer is (b).



PART 2

12. If y(t) = number of bacteria at time ¢, then

The solution is y(t) = y(O)ekt =108¢kt

(a) When ¢t =10,
108108 — (10) = 1.03 x 108

10k — 103
10k = 1n1.03
1
= —Inl.
k 10 nl.03

(b) The population has doubled its size when

y(t) = 108eFt = 2 x 108

ekt =2
kt =1n2
In2 In2 .
t= B 10 <ln 1.03> minutes

13. If g(x) = 23 — 322 — 9z, then ¢'(z) =322 — 62— 9 . The critical numbers of g(x) solve

9'(x) =0
3xz°—6xr—9=0
3(x—=3)(x+1)=0.

2

The solutions are x = —1 and z = 3. Now
9(=2) = (-2)3 —3(-2)2 — 9(~2) = 2
g(-1) = (=13 = 3(-1)2 —9(-1) =5
9(3) = (3)3 —3(3)2 —9(3) = —27
9(4) = (4)3 —3(4)2 — 9(4) = —20

The function g(z) = 2% — 322 — 92 has an absolute maximum value of 5 on [~2,4] .



14. If f(z) =e 2% tan~(Inz) , then

! !

fl(x) = e 2% (tan_l(lnx)) + (e_2m) tan_l(lnm)

_ 1 _ _
=2 (*) (Inz)" —2e 27 tan 1(lnx)
1+ (Inxz)2

() 2
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15. If g(x) = 1x4 - 6x6 , then

(a) g'(x) = a3 —ad = x3(1—x2) and ¢g'(x) >0 on (—oo,—1)U(0,1) and g’(z) <0 on (—1,0)U(1,00).
The graph of g(z) is increasing on (—oo, —1) U (0,1) and decreasing on (—1,0) U (1,00).

( "(z) = 322 — 52t = :v2(3 - 5x2) and ¢”(x) > 0 on (—+/3/5,4/3/5) and ¢g”(z) < 0 on
(=00, —4/3/5) U (1/3/5,00) . The graph of g(z) is concave up on (—4/3/5,1/3/5) and concave down
)

=
@
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(b) F(z) =z +Inx is an antiderivative of f(z) = vl 1+ — . Then
x x
dx+1 5
/ dr = F(z)| = F(5) = F(2) = (5+n5) — (2 +1n2) = 3+ In(5/2)
2 2



17. If a square with side « ft is cut out from each of the four corners, the volume of the box formed by
bending up the sides is

V(z) = 2(6 —22)%

for 0 <z < 3. Now
V'(z) = —42(6 — 2z) + (6 — 290)2 = (6 —22)(6 —6z) =12(3 —z)(1 — )
and the critical values for V(z) are =1 and  =3. Only = =1 is in the region 0 <z < 3.

Now V'(z) >0if 0 <z <1 and V'(z) <0 if 1 <z < 3. Consequently, the maximum volume occurs
when z =1 and the resulting volume is V(1) = 1(6 — 2(1))2 =16 .

18. Let s(t) = the position of the car at time ¢ and v(¢) = the velocity of the car at time ¢. Then

v'(t) = —36
v(t) = —36t + v(0)
and the car comes to rest when
t
—36t + v(0)

v

—~
~—

-0
=0

_v(0)
t= 36 seconds
Now
s'(t) = v(t) = =36t + v(0)
s(t) = —18t* + v(0)t + s(0)

and the distance traveled by the car during the skid was s(v(0)/36) — s(0) = 112.5ft. Thus,
v(0)\? 0(0)
s(v(0)/36) — s(0) = —18 (%) +v(0) (—)

36
(v(0)
72
v(0) = 90 ft/sec

1125 =



