Name Sec, 1D

MATH 151 Honors Final Exam
Sections 201,202

Multiple Choice: (4 points each)

1 42
1. Compute ling#
x— X

a. —1

b. 0

1
c. 5

d 1

e. o©

2. Compute lim X

x2-9

a. —o

_1
b. 3
c. 0

1
d. 3
e. o

3. Compute lim % n(n + 1%(2;1 +1)

a. 0
b.

l\)|>—ﬂ
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4. If you drop a perpendicular from the point Q = (3,4) ﬂ
to the line through P = (1,1) with direction v = (2,1),
then the foot of the perpendicularis R =

a. (3.2,2.0)
b. (3.4,2.2)
c. (3.6,2.3)
d. (3.8,2.4)
e. (4.0,2.5)

5. On which interval is there a solution of the equation x> —x*+x3 —x2+x—-1 = —4?
. [-2,-1]

. [-1,0]
. [0,1]
. [1,2]
. [2,3]

a
b

(]

o

6. If g(x) =3x2e*D then g'(x) =
a. 18x3et™D

b. 6xeC)

6xeHD) 4 3203+

d. (6x+9x*)eCD

e. (6x+9x* + 3x2)e™ D

o



7. Arocket starts at rest on the ground and has vertical acceleration a(¢) = W sm( )

where distance is in km and time is in sec. Find the rocket’s altitude after 30 sec.

a. 30 km

30

C. % km
d. 30 km

e. T km

8. For anideal gas, the pressure, P, volume, V, andtemperature, 7, are related by
PV = kT where £k is a constant. For a certain sample of gas the current values are

3
P=100kPa V=5m’ T =250°K and consequently k=2 kPao—}-(m
If the volume and temperature are increasing at
3 [e]
AV oo M gng 4L _ g K
dt sec dt sec
is the pressure increasing or decreasing and at what rate?
a. decreasingat 1.6 kPa
sec
b. decreasing at 8 kPa
sec
c. increasingat 1.6 kPa
sec
d. increasing at 8 kPa
sec

e. Pressure is constant.



9. The right half of the hyperbola x> -3? =1 may be parametrized by

10.

t

t — t
X = COSh(t) — e te

y = sinh(r) = €=

Find the y-intercept of the tangen%line’ at 7= 1In2. ?
NOTE:  cosh(in2) = 2512 = 5 sinn(in2) = 2512 = 3
a -4

b.

c. —&

d. 1L

e -3

For the function fx) = 3x* —8x* + 6x> +2 the pointat x =1 isa
. local minimum.

a
b. local maximum.

(2]

. horizontal inflection point.
d. non-horizontal inflection point.

e. Cannot be determined because the Second Derivative Test Fails.



11. Find the area under y = 2x—x?> above the x-axis.

a %
b. 5
c. $
d. 1o
e. 32

2 2
12. Compute j xe* dx
0

121
a. 2@ 3
b. 2¢2
c. 2¢*-2

1 4_ 1
d. 3¢ -3



Work Out: (Points indicated. Part credit possible.)

13. (12 points) Plot a function which satisfies
A=3)==2 f=1) =-3 A0)=0 ) =2
xl_i)r%lf(x) = —o0 xlirgf(x) = xlir_nwf(x) = -1 ;gnwf(x) =1

f'(x) >00n(-1,1) f'(x) < 0on (—0,—1)U(1,2) U (2,0)
£"(x) > 00on (=3,0) U (2,0) F£"(x) < 0 0on (=0,-3) U (0,2)
y 5
0
10 8 6 4 2 0 2 4 6 8 10

7

-3

14. (9 points) Consider the function Ax) = x* + px. (Explain your reasoning.)

a. Forwhatvaluesof p is f{x) strictly decreasing on the interval [-1,3]?

b. For what values of p is flx) strictly increasing on the interval [-1,3]7?

c. Forwhatvaluesof p is f{x) concave up everywhere on the interval [-1,3]7?



15. (12 points) You want to make a paper drinking cup
in the shape of a cone. If the cup is to hold 817z cm?,
what are the radius, r, and height, 4, of the cone
which uses the least paper? Why?

HINTS: The volume and area of a cone are

V=L A = nrr* + h?

3

16. (11 points) Let V(x) =xe* andlet W(x) be the inverse function of V(x). Thus,
y=Wkx) means x=V(y)=ye

Find an expression for W'(x), the derivative of W(x).
(Your answer may involve x and W(x) butnot y.
If possible, also eliminate any exponentials.)



17.

points e graph of the equation x* + x%y? + y* = 21
12 points) The graph of th i Y x4yt =2
is shown at the right.

a. Find the equation of the line tangent to the
graph at the point (1,2).
HINT: Find the slope by implicit differentiation.

b. The graph implicitly defines a function y = f{x) which passes through the point
(1,2).
Use the linear approximationto fix) at x =1, toestimate f£(1.3).



