MA 113 Spring 2009
Exam 2 - KEY March 10, 2009
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1. a. Note that lim
->0 §¢

product is the product of the limits, we have:

=1 and so rewriting and using the fact that the limit of a
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b. Again lim = lim— = e E=20 = - =1 and so, rewriting, we have:
g #->08in(4x) x->0 sin(4x) lim sin(4x) 1 &
4x x>0 4x

ling xIn(x + e)cot(4x) = liml * *In(x + e) *cos(4x)

»>04  sin(4x)

= lim—l— *lim— *lim In(x + ) *lim cos(4x) = Ly 1*In(e) * cos(0) = 1
->04 x>0 S]n(4x) x->0 x->0 4 4

2. a f'(x)=-sin(4x)*4+ 2*%{“2 L 0=-4sin(4x) + L1
X
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(x* +2)*¥2x-x7*(4x%) B -2x° +4x _ -2x(x*-2)
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b. g'(x) =

2 2 2
C. B'(x)=x>*e> " %10x + 3x2*e™ ! = x2(10x% + 3)e™ "

fl(x)=e" *2x =2xe"

3. a
f"(x)=2e" +2x*2xe" =2(1+ 2x2)ech

- il —(=Dsin(E o *x T
b. g'(x) cos(2x)+(x 4)( 1)sm(2x)"‘2

g'(x)=~- sin(g- x)g— sin(%x)g —(x- 4)003(12!- x)(%)z and since sin(%r)=l

andcos(iz’i)=0 we have g"(5) = - 1* g-l* %-(5 —4)*0* (g)2 _—




4. a. v(t)=5(t)=6t"-30t+36=6(t -2)(t - 3) and a(t) = 5"(t) =12 - 30

b. Because the particle changes direction at t = 2 and t = 3, the total distance, T,
traveled between t = 0 and t = 4 is given by:
T=152)-s(0) 1+ s(3)-s(2) | +15(4)-5(3) 1 =129-11+128-29 |+ 13328 |=28+1 + 5= 34
meters

5. Differentiating implicitly we have, —y?+(3-x)*2%y* % =2x,and thus when x =

2andy =2 we have -4 + 1*2*2* % = 2*2 so that the slope of the tangent line is

%M =2 and thus the equation of the tangent line is y - 2 =2(x - 2) ory = 2x -2

y=2

6. a. Note that f(x) = In(x+1) - In(x2+1) so that

Fi = o 2 andso pry=i-2o_L

x+1  x*+1 2 2 2

b. Taking the In of both sides we have
In(g(x)) = In(e +sin(x))™" = sin(x)In(e+sin(x)). Now differentiate and get

8 = cos(x) * In(e+sin(x)) + sin(x) * ——C—OS,—(—)—Q— and thus
+sin(x)
g'(mw) = g() * (cos(m)In(e + sin(r)) + sin(r) ﬂ-s;(—]—[—)—) =’ *((-1)*In(e) + 0 * (:——1-)) =-1
e + sin(7) e
ke m(t) ke -
7. We know that m(t) = me"” and thus = ¢" so that, when t = 500 we have
my

20% of the substance left and therefore
02-m500 e = (€™ so that e =(0.2)"* and mit) _ (0.2)™. Letting t1 be the

my, my

half-life, we have 0.5 = m) (0.2)™ so that 1, =500* 1n(0.5)
my In(0.2)

=215.34 years
8. a.The slope of the tangent line at P(a, f(a)) is given by f'(a)=2a-2 so the
equation of the tangent line is
y-f(@)=QRa-2)(x-a)but f(a)=a’-2a+2sothat y=2a-2)(x-a)+a*-2a+2
ory=(2a-2)x+2-a°

b. We want the tangent lines that go through the point P(3, 4). That is we want

the values of a so that when x = 3 then y = 4. That is:
4=(2a-2)*3+2-a’ora’?-6a+8=0=(a-2)(a-4)sothata=2or

a = 4. Thus the two tangent lines that go through P(3, 4) arey = 2x - 2 and
y=6x-14.




9. a.Iff=hO0g, his differentiable at g(x) and g is differentiable at x, then fis
differentiable at x and f'(x) = A'(g(x)* g'(x).

S 20 Lo 27'Q) 24D 2
b. (i) A'(x) o so f'(2) = 2 3 3

(i) £(x) = f'(£ () * (*g'(x) + 3x%(x)) and s0
[Q2)= ['2g2)(2g'(2)+3*2%g(2)) = f'(8*;11—)(8*2+3*4*%)= 19/'(2)=19%(~1) = =19

10. Lety =y(t) = thelength of rope between the boat and the pulley at time t and x
=x(t) = the horizontal distance between the boat and the dock at time t. We are
given that y'(7) = - 4 ft./sec.and asked to find x'(¢) when x = 12ft. By the

Pythagorean Theorem we have that y* = x* + 5* and differentiating we get
2yy'=2xx'or x' =22 Now, when x =12, y2 =122 +52= 132 soy = 13 and thus,

x
*
whenx=12, x'= 1—3—-1-;—_ﬁ =- %ft./sec.




