Advanced Calculus Topic Test
FAMAT State Convention 2001

NOTA stands for None of the Above.
Select NOTA if choices A through D are
incorrect.

1. Find the arc length of
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2. Evaluate ¢fe* >xcos(x))dx
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3. Evaluate ¢ftan’(x)>sec”(x))dx
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4. Evaluate ——dx.
2 X = 1
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7. The Maclaurin series for f(x) is given
2 3 n
by 1+1+X—+X—+...+
21 31 4] (n+1)!

of the following is f(x)?
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8. Which of the given series converge?

cos(np)

i+ n

’ gsin(\/ﬁ)
. nzlx/n3+1

¥ 1
8 n(inn)?

Qox

=}
1

| and Il only
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Find the interval of convergence of §
n=1N

(-19)
[-13)
- (-11]
¥

NOTA
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10. Which of the following is a power series

representation for ! > for x| <1?
(1+x)

A 1-2x+3x% - L+ (-D)" o™+
B. -1+2x-3x*+...+(-1)"n>xx""+...
2 3 n+l
C. x-x—+x—-...+(-1)n Xy

2 3 n+1

D. 1- x+x*- x*+..+(-D"x" +...
E. NOTA

g
11. §(2m-3")=

n-1
A. 12
B. 1/3
C. 1/5
D. 1/6
E. NOTA
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12. Write the first three terms of the

2

MacLaurin Series for sin(x*) and use them to

1
approximate the value of (‘jsin(xz)dx to the
0

nearest hundred-thousandth.

0.31026
0.31027
0.31028
0.31029
NOTA

moowz»

13. A curve has parametric equations

x =t>- 3t,y =t*- 5t- 1fort >0. Find the
slope of the tangent line to the curve at
(-2-5).

N — P

1
undefined
NOTA

moo W »

14. Find the area of the region bounded by
one loop of the graph of r? = 4cos(2q).

1
.2
4
2p
NOTA

moow»

15. Find the length of one arch of the cycloid

which has parametric equations
X =t-sintandy =1- cost,0£t £ 2p.

2p

4
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. NOTA
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16. Find the slope of the line tangent to
r =4sin(3q) atq = p

V2

A -

(@]

B.

thrQ“Ahﬂﬁﬂ

E. NOTA

17. Find the first 3 terms of the Taylor Series

for tan(x) centered at %

.2
A. 1+Zaex-BO+ _B9
8 4 g 8 4y
2
B. 1+2%-P0, 4% PO
8 4y 8 4y
C. 1+2x+4x?
L2
D. 1+\/*aex_go+ a—;( B?
8 4y 8 4y
E. NOTA

18. Which vector will be tangent to the given
vector-valued function if drawn from the point

(1,1) on the curve? r(t)= <e2t,e't>
A. (2,-1)
B. (-2
C. (1-2)
D. (-12)
E. NOTA
t 8x®  4x*  32x°

19. o?i+2X+2X2+ + + +...2dx:
& 31 31 5l p
2

A
B.
C.
D
E
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20. The position of a particle moving in a
plane is given by the vector-valued function

F(t) = <2t,4t2 +l>. Find its speed at t = 1.

A. (28)
B. 68

C. (25)
D. /29
E

. NOTA

21. Which of the following is a solution to the
differential equation

2Xy +6X +(X* - 4)d—y=0?
dx

C
X - 4
1
x> - 4
y =- In‘x2 - 4‘+C
y:Cﬂn‘xz- 4‘
NOTA
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22. Solve the differential equation
zdy +5xy +3x°> =0,x 1 0.
dx

4
A. y:-x—+Cx5

3
y =-3x*+C
X4
C. y=-2-+C
y 3
x* C
D. y=-"+—=
Y 3 x°
E. NOTA

23. If g(x) = @;—L dt for x >0, then g(x*) =
1

(90))’
3x? xg(x)
3g(x)
&l o6
Y& s

NOTA
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24. |If (‘)Tdt =4 c.x", thenc, =

0 k=1
(Note: This is an improper integral that does converge
to a power series.)

A -2
9!
1

910!
1

- 9x0!

D. =

9!
E. NOTA

B.

4
1
25. Evaluate ¢——dx
o (X - 3)
4

A -—
3

4
3
c. 2
3
3
2

E. NOTA
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26. Evaluate (‘)Zidx
X -1

¥

In§

2
In2

Inv2

NOTA
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27. The third degree Taylor polynomial for
Inx centered at a = 1 is used to evaluate
In(1.3). What is the maximum error obtained

using the Lagrange form of the remainder?

0.002025
0.002005
0.001843
0.001636
NOTA

moowz>
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28. Given x(t) =t®- 2 and y(t) = 3t°.

Find d—yas a function of x.
dx

1 2

X
29. Evaluate ¢y———-dx
ox®+4

A. In5

B arctan(%)

6
5

2

D. arctan(%)

3
E. NOTA

30. The region bounded by the graphs of
1 .
=————y=0,x=2,and x=3 is
y (x-1(4- x) y

revolved about the y-axis. Find the volume of

the resulting solid.
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3
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3
2pIn2
In2
NOTA
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