Mu Individual Test 2007 Mu Alpha Theta National Convention
For all questions, answer E. “NOTA” means none of the above answers is correct.

1.

At what point is the tangent line to the graph of y =arctan(x) parallel to the tangent
line to the graph of y=In(x) at the point (1,0)?

A) (0,0 B) (1% P py (37 E) NOTA
) (0,0) )(,4J C)[L‘J )[2,3 )
4x
f J; ix_l dx = Ae® where 4 and B are integers, then find 4+B.
e
A) 6 B) 7 C) 8 D) ¢ E) NOTA
. . x+1
Find the range of the function f(x)== -
X
A) [1—«/591“5] ) {1—«/5’1+\/§} o [1—«/5’1“/5}
4 4 3 3 2 2
D) [1-42,1+472] E) NOTA
Let F(x)=5(x+1)°, G(4)=2 and G’(4)=% . Find R(4) if R(x)=F(G(x)).
A) 162 B) %9 C) Li” D) 810 E) NOTA

. The edge of a cube is increasing at a constant rate of 196 centimeters per hour. Find

the ratio of the rate at which the volume of the cube is increasing to the rate at which
the surface area of the cube is increasing when the surface area of the cube is 216 square
centimeters.

A) 1.4 B) 34 C) 3:2 D) 4:1 E) NOTA

Use differentials to approximate the volume (in cubic inches) of a spherical shell

whose inner radius is 3 feet and whose thickness is f—é— inch.

A) 2.25m B) 18z C) 144n D) 288=% E) NOTA
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7.

3.

9.

Given that h(x)=—2-fg(i1_—l-g and that lin} Jf(x)=0, then which one of the following
x"—8x X

statements is always true of /(x)?

A) limh(x)=0

B) 1jng41h(x) does not exist.

C) l_i_lgh(x) exists but may equal something other than zero.

D) l_iﬂh(x) may or may not exist.
E) NOTA

245
Solve the differential equation Zx—y—_-____‘* a+y7)

p subject to the initial condition y=+/3
Y ‘

when x=-1.

A) 4x+6=16(1+ y*)"* B) 4x+3=8(1+y*) ¥
0 x==20+y%"0 =75 D) _§(1+y2)-3f2=%x
E) NOTA

The area bounded by the graphs of f(x)=x and g(x)=x"-x is divided into two

regions of equal area by the line x=%. Find the area of the region bounded by g(x)
and the x-axis from x=2k to x =3k,

A) 26—3 By 2 ) 569- D) % E) NOTA

10. For f(x)=3sinx+cosx—e™ +Inx®+4x+7, find SO+ M+ £+ £().

11.

A) 14 B) 15 C) 17 D) 21 E) NOTA

The position of a particle moving along a number line is given by

s(f)=1"~2¢"+ 37 - 61" + 5t -8 where ¢ is measured in seconds and ¢20. Find the
average rate of change of the derivative of the acceleration function during the
first 5 seconds of the particle’s motion.

A) 398 B) 327 C) 252 D) 179 E) NOTA
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12,

13.

14.

15.

16.

17.

If a function g(x) has a continuous derivative h(x)=% g(x) for —es < x <0, then

[?h@xyax =

) 8D=E2D) gy opy 0a)  C) 2[eb)-5Qa)] D) Z[g(g]“g(gj] E) NOTA

2
If y=1Inlx|-2x*-5x"+3, then find the derivative of y with respect to — 5 at the
X
point where x=-2,.
A -7 B) -2 o 8 p ¥ E) NOTA
2 2 2 2

Find the equation of the line normal to the graph of y=x°®+x*-2x*-3x+1 at the
point where x=1.

A) x+3y+5=0 B) x+3y~-5=0 C) 3x-y-5=0 D) 3x-y+5=0 E) NOTA

A baseball is dropped from the top of a cliff 144 f# above the Colorado River. One
second later, a second baseball is thrown from the same location on the same
cliff. With what velocity (in f/sec) must the second ball be thrown so that the
two balls will splash into the river at the same time? (use g=-132 fi/sec’)

A} -40 B) -44 C) -58 D) -80 E) NOTA
The amount of a chemical increases at a rate equal to the product of elapsed
time (in minutes) and the amount of the chemical. If the initial amount of

chemical is 10 units, then what is the number of units at 4 minutes?

A) 10¢* B) 10¢° C) 10" D) 10e* E) NOTA

Find the total area of the regions bounded by the graphs of y=cosx and y =cos2x
from x=0to x=nx.
A) 1—-‘/; B) 3 0 4'3‘+% | D) % E) NOTA
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18.

19.

20.

21.

22,

23.

~ A) 5ln

Evaluate _[ cot(—;i - IJ dx.

tan] = ~1 [+ C B) iin
5 5
D) —51ncsc(£—1]
5

Find a+b+5¢ if c*+a=18 and 1im(«/ax2+bx—cx)=—2.

+C

X
+C C) Sln{co{g—-ly

-1

+C E) NOTA

A) 18 B) 12 C) 9 D) 5 E) NOTA

Use the trapezoidal rule with n=4 to approximate the area below the curve
y=2x'-3x+6, above the x-axis and between x=0and x=4. Find the positive
difference between this approximation and the exact area of the region.

4

3 7

5
= b = : E) NOTA
A) 3 B) 3 C) Z D) )
Given that f(x)=x’+x and that g(x)= f(x), the inverse of f(x), find
J@) - f(2)+31(2(2)-28(f(2)+5g(2) - 4g(2). '
A) 2 B) 3 C) 4 D) 5 E) NOTA

The sum of two positive numbers is 20. The product of the square of one and
the cube of the other is to be made as great as possible. Find the positive
difference between the two numbers.

11 9

A) 2y B} 5 C) D) 4 E) NOTA

It 7 (x)=dig(x) and both f(x) and g(x) are integrable on [3,4] then evaluate
X
I; f(x)g(x)dx given that f(3)=-6, g(3)=-7, f(4)=-8 and g(4)=-9.

A) 16 B) 14 C) -14 D) -16 E) NOTA
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24.

25.

26.

27.

28.

29.

Evaluate | 05|x3 — xldx.

577 575 573 571
A) — B) —= C) == D) — E) NOTA
) = ) = ) = ) )

Let C be the curve defined by x=£++1 and y=¢—¢—1. Determine the
x-intercept of the line tangent to C at (3,-1).
_u

2 >

A -3 B) ) ‘% D) E) NOTA
Find the volume of the solid generated by revolving the region bounded by

y=2x*, y=0 and x=5 about the line x=6.

A) 375x B) 350z C) 325« D) 300z E) NOTA

A right triangle is rotated about one of its legs to generate a cone. If the
hypotenuse of the triangle has length % centimeters, then find the length of the
radius of the base (in centimeters) of the cone of maximum volume that can be
generated.

A B3 By K6 o &3 p) K6 E) NOTA

6
6 3 4 4

Let f(x)= —;—x3 ~x+3 defined on the interval -2 < x <3. Which of the following is/are

true?
I. An absolute maximum occurs at x=-1,
II. A relative minimum occurs at x=1.
III. An inflection point occurs at x=%.
A) 1only B) 1l only €) Iand II only D) Il and Ill only E) NOTA

Find F'(x) if F(x)= [ ™2t ar.

A) 2sinx-2x B) sin®x-—x? C) 2sinxcosx—2 D) sin2x—2x E) NOTA
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30. Find the slope of the line tangent to the graph of xy®+5sinx+ y=yiz+1 at the point
(0,1).

A) -2 B) -3 C) -4 D) -5 E} NOTA

Page 6



