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Math 151 Spring 2004 Exam II
Solutions

. d: By the chain rule, if

f(x) = (2% + 3z — 1)%, then

flz) = % (a:3 + 3z — 1)7Tl (32 + 3) =
3¢° +3

22 +3z — 1

e Ify= f(u) and u = g(x), then y = f(g(z)). We

will use the chain rule to find %

dy

Doz = F(92)g ) =

3xr—5
. e Lety= 7i ot Interchange = and y:
Sy =5 Now solve fo (Ty+2)=3y—5=
T = . Now solve for y: x =3y —
T2 y: z(Ty Y

Tey+2x =3y —5,thus2e +5=y(3—Tz) =y =
24+ 95

3—Tx

dy  dy/dt dy 9> -1
. b: Recall 2 = . Thus &2 = 2 ——
N dr T drjat T dr T 2+30 "
35 _

replace t with 2, we will find m =

oW

eSln\/5—21n3+7
3 V547

~ e2In3
eln5%/2 7
P

_ 53/2¢7 _ 5v/5e’
9 9

tanz —sinx
2

. a: lim
z—0 xT
sinx

cost sSm T

sinz(1l — cosz)
r—0 :L'2
sinz 1l —cosz

= lim 22T (4)(0) = 0.

z—0 I xT

8.

10.

11.

12.

. a

b: f(z) = 3% — Te™2* + 5e¥ — 3e™*
= f'(z) = 3 + 1472 4 5e® — 3e77.
: L(z) = f(81) + f/(81)(z — 81). f(z) =z =

(
f(81) =9 and f'(81) = 1_18 Therefore

1
L(x) =9+ E(I — 81), thus /79 ~ L(79) where

1 80
L(19) =9+ (-2) = =

e: Let r(t) = (sin3t,¢ + cos 2t). Then

r'(t) = (3cos3t,1 —2sin2t). r'(0) = (3,1). Thus
the speed at ¢t = 0 is |/(0)| = v/10.

Refer to the figure below. ¢ is the path of the car,
and b is the angle of the camera. We were given

that @ = 60. We wish to find @ when ¢ = 3.
dt dt
db  1dc

c
tanb = 3 thus sec? b— , thus since we know

p dt — 2dt

d—j = 60 and since h is V13 when ¢ = 3, we also
13

know secb = hyp/adj = £ Plugging all of this
2 db 1d

information in to th i 2p2 =

information in 2o e expression sec 1 5L

V13~ db db 120 .
we ﬁlld (T E = 30. Thus E = ﬁ radians
per hour.
c
2
b h

a.) Let f(x) = 23 — 5, then the solution to the
equation f(r) =01is z = V/5.

b.) xo =x1 — J{,((le)) Here, 1 = 2. Hence
B f(2) 3.7
e IO T R
T3 = Tog — f(x2) where z9 = 7/4. Hence
f(@2)
v 7y LY 503

F(7/4) 294



13.

14.

15.

Using logarithm properties,

Inz +In(z —3) =1nb + 3In2 is equivalent to
Inz(z — 3) = In40. This gives

vz —3)=40=22-32-40=0=

(x = 8)(z+5) =0, giving z = 8 or z = —5. Now
x = —b is an extraneous root since In(—5) is not
defined. Thus the only solution is z = 8.

a.) f(z) = (z3 +z +2)'". By the chain rule,

f(z) = 17(2 + 2 + 2)16(32% + 1).
b.) f(z) = e} TVZ 50 by the chain rule,
f(z) = (1 + ém_%> eltat ¥z

c.) f(z) = sin®z + tan? 5z, then
f'(x) = 3sin? z cos x + 2tan(5z) sec?(5x)(5).

tan 3x sin bx
212
1 . tan3zsinbzx

tan 3x sin bz

= — lim

r—0 xT xT
. sin 3x sinbx
m

1
2
1
—1i
2z—0xcos3x =z
1 1 sin3xsinbdz
= — lim

2z—0cos3z =z x

1 . 1 3sin3x 5sinbx

— lim

22—0cos3x 3z 5%
15 .. 1 sin3xsinbzx
= — lim

2 z—0cos3z 3x bx

15 15
= —(1)(1) = —

(1) = 5

b.) Recall cost = sin(

_—
)

o8 NS

Thus cos g = sin(

oy

1 1
=sin(= (7 —z)) = —sin(=(z — 7)).
2 2
Now applying this to the limit,

cos(32)

T—T r — T

sin(L(z - 1))

= lim
T T—T7
1
1 81n(§(ac—7r)) 1 1
= —2 lim — =——(1)=—-=
2e—r  S(x—m) 2 2

16.

17.

Differentiate implicitly.

27y? + 22%yy’ + 152%y + 523y’ + y3 + 3xy?y’ = 0.
v (22%y + 52 + 3wy?) = —22y% — 1522y — o>,
72:L'y2 — 15:E2y — y3

!

V= 222y + bad + 3xy? Now plug in the point
—18 9 .
m=0 " 5 Thus the equation of the tangent

line isy—lz—g(ac—l)

Q) = £8) + F®)( -9 + T @ 92 Now
fl@) = Y 50 [(8) = 2. f1(8) = = and [(8) =
.

Thus Q(z) = 2 + 1—12(37 _8) - %(x _8)2.



