Math 151 Spring 2005 Exam II

Solutions
D: Let f(z) = —. By properties of exponents,
A /e$
1
f(z) = 3 = e~®/2. By the chain rule,
e
1 1
/ e _I/2 = ——.
Jw) = —5e 20/er

. A: We will use the chain rule to find H'(x):

H(z) = f(g(z)) = f(32% - 1).
Thus H'(z) = f'(32®> — 1)(62)
F(2)(6) = 5(6) = 30.

= H'(1) =

. C: By the product and chain rule,

d
d—(wsm2x) = 1xsin’x + z * 2sinzcos x
x

= sin? z + 2z sin x cos .

. B: lim 372+l = lim 3 = 0.

T—00 x—00 3T

. D: Let f(x) = cosx and a = g Then by the defi-

nition of the derivative,

T
N R
7= lim
2 T T
COS X — COS —
= limﬂ =
r— — r—=
2 2
= lim COSfT. Now,
T— E r—=
2 2
f’(g) = —smg =-1

. D: Use properties of logarithms:
logs x + logg 22 = 6 = logga® = 6 = 35 = 23 =
z=09.

. Graph missing on posted common exam.

. C: The only False statement is C. f(—1) = L(—1) =
—1.

. E: Let f71(3) = a. Then
fla)=3=2e3"—1=3=2e3* =4
In2

= 3% =2 = 3a =1In2, giving a = =

10.

11.

12.

13.

14.

E: L(z) = f(64) + f'(64)(x — 64). f(64) = 4 and
1 1

1(64) = yrL thus 1’1(30) =4 Z7E(x — 64). Now,

V60 ~ L(60) =4+ —(—4) = —.

60 (60) + 48( ) B

C:y=e™, ¢ = ae™, ¢y = a’e™. Plugging these

three functions into the given differential equation

yields

a%e™® — 4ae™ + 469 = (0 = % (a? —da+4) =0 =

€ (a — 2)? = 0. The only solution to this equation

is a = 2 since e** # 0.

E: Newton’s Method gives xo = x1 — f/(xl) . Since
/ (951)
I = 1,
f(1) ,
=1- 5=%, wh =2 +z -3 N
T f,(l),were flx) =2° 4=z 13 5ow,
f(1) =—=1and f'(1) = 4. thus o = 1—|—Z =

B: We will differentiate zy = 12 with respect to ¢:

d d
d—jy + d—:gx = 0. We are given
know when z = 4, y = 3. Plugging these known

— =4, and we also

values into our derivative gives 4 x 3 + d—gz x4 =0,
vine W _ _g
iving — = —3.

gving dt

a.) We will find the slope of the tangent by evalu-

ating ¢y at the point (—1,1). We must differentiate
implicitly.
3y%y + 22y + 2%y = 3y

—2xy
Plugging in the point (—1,1), we get 3/'(—1,1) = 2.
Thus m = 2, so an equation of the tangent line is
y—1=2(z+1).

= 9yByP+22-3) = 22y =y =

—2xy

: "
m, we will ﬁnd Yy by the

b.) Using ¢/ =
quotient rule:
y_ (=2y = 22y)(3y° + 2* — 3) — (—2xy)(6yy’ + 2)

- (3y? + 22 —3)?
Now we know y'(—1,1) = 2 from part a.). So we
will replace x with —1, y with 1 and y’ with 2.

This gives v = —18.



15.

16.

17.

a.) Using the Quotient Rule:

, _ cosx(sinx + cosx) — sinx(cos x — sinx)

(sinz 4 cos z)?

2 2

cosxsinx + cos®x — sinx cosx + sin“ x

sin?z 4+ 2sinz cosz + cos? z
1
(sinx + cos x)?
b.) Using the Chain Rule:

Yy = 2sec(y/7) sec(y/x) tan(y/x) * 1/2$—1/2

 sec?(/E) tan(y/3)
G
a.) ¢'(1) = ———— Since f(2) =1, g(1) = 2 since
g = f~L. Thus
g (1) = f%?)' Now by the Quotient Rule, f/(z) =
5 1
. h "(2) = — = =. Thi i
CEEIEL ence f'(2) 55 5 is gives
g (1) =5.
b.) Let’s first find g(z) = f~(z).
3z —1
Let y = w1 Interchange = and y:
3y —
T = . Now solve for y:
2y +1

x2y+1) =3y —1= y(3—2x) = x+ 1, giving

1

Yy = 3$j_2$. Therefore g(z) = %, so by the
Quotient Rule,

5
g/(x) = m, and therefore g/(l) = 5. This
agrees with our solution to part a.).
a.) v(t) = r'(t) = (—6sin(2t),4cos(2t)). So the
velocity at t = % is
v(%) = <—6sin(g),4cos(g)> = <—3\/§,2>.

b.) The speed at ¢t = % is

(~3V3.2)| = \/(-3v3)2 + 22 = 3T

c.) The acceleration is

a(t) = v/(t) = (—12cos(2t), —8sin(2t)). So the ac-
celeration at ¢t = % is

a(7) = <—12cos(g), —SSm(g)> — (-6,-4V3).

18.

d.) The slope if the tangent at ¢t = % is

dy/dt 2
dr/dt — —33

a.) Let h = the horizontal distance the helicopter
has travelled ¢ hours after clocking the car with it’s
radar gun, x = horizontal distance along the ground
at time t from the point directly below the heli-
copter at time t = 0 to the current position of the
car, and d = distance from the helicopter to the the

car. We know @ = 100 and ﬁ = —20 when d = 1.
dt dt

We wish to find d_:zc
dt

h

0.6

x-h
X

b.) By Pythagorean Theorem, d? = (x—h)?+(0.6)2.
Differentiate with respect to t gives

dd dr dh
2d— =2(x — h)(— — —).

@ =G )
Now, when d = 1, we get x — h = 0.8. Plug all of
this known information into our derivative yields
dx

d
—= = 100), thus 2 75 mph.

2(1)(—20) = 2(0.8)( 7



