Advanced Calculus Test
2007 Mu Alpha Theta National Convention

For all questions, answer E. "NOTA" means none of the above answers is correct.

713
Evaluate: J'cosz xdx
0

A) 47 +3y3 B) 27 +343 o 47 +343
24 12 12
D) # E) NOTA
. What is the area enclosed by the polar curve r =cos36 ?
T T T T
A) — B) — C) — D) — E) NOTA
)12 ) g ) 1 ) 5 )

Let f(x,y)=xe’ +xy*. What is Vf (2,1) (that is, the gradient of f at (2,1))?

A) e+1)%+(2e+4)y B) (2e +1)%+ (e +4)y C) (e+4)x+(2e+1)y
D) (2e +4)% +(e+1)y E) NOTA

. What is the surface area formed by rotating the curve y = x* on the domain x €[0,2]
around the y-axis?

A) 17417 -1 ) 17417 o 3417
12 12 3
D) 34‘/1_# E) NOTA

. What is the volume of the solid formed by taking a sphere of radius 3 and excluding any
volume within 60 degrees of a plane passing through the sphere’s center?

A 187(2-+3)  B) 9743 C) 187
D) 187+/3 E) NOTA

. Given that Ig(x, y,2) = (X+ V)X + 229 + xy~/z7, what is V - F (a.k.a. div ,g’) evaluated at
the point (2,-11)?

A) 0 B) 3 C) R+§-27
D) 2%+ 7 E) NOTA
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11.
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Let f (t) = sintk + costy +12 . What is f""(=z/4) ?

IR PR PO PR I

D)£>“<+£y+z E) NOTA

What is the volume of the solid formed by taking an ellipse with semimajor axes of
length 4 and semiminor axes of length 2 centered at (—4,6) with its major axis parallel to

the line y =5x+17 and rotating it around the liney = x ?

A) 207242 B) 407242 C) 6072/2
D) 807242 E) NOTA

What is the approximate value of In2 found using the first 4 nonzero terms of the Taylor
polynomial for Inx centered at x =1 (round to the nearest thousandth)?

A) 583 B) .693 C) 783 D) .833 E) NOTA

T
Evaluate: J.x2 cos xdx
rl2

2 _ _ 2 _ _ 2
A) 7 —-8mr—-8 B) T +4r—4 Q) 7°+87r+8
4 4 4
2 —
D) % E) NOTA

Let f(x,y)=x?y and consider the triangular region A with vertices (0,0), (1,0), and
(0.1) . Evaluate: [[ £ (x, y)dA
A

A) = B) L oL D) L E) NOTA
60 30 10 5
1
Evaluate: jxll—xzdx
0
T T+2 T
A) — B)1 C D) — E) NOTA
)4 ) ) 2 )2 )
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Let the position function of a particle, f (t), be defined as follows:

f (t) =tX+t*¥ + costZ. What is the speed of the particle at time t :%?

A) Jr? 21 B) ) Va1l
For positive integers a and b evaluate: lim %1092 X
X—>o0 Xlogb X
A) I 1 : B) log, b C) log, a D) alog,a E)NOTA
og,

The centroid of the region bound by the curves y =+/x and y = x is the point (a,b).

What isg?
b
1 2 5
A) = B) = C) — D)5 E) NOTA
) c ) c ) 5 ) )
Evaluate: lim 3xy
()21 Xy® + Xy
1 2 1
A) = B) = C) = D)1 E) NOTA
) c ) c ) 5 ) )
T Lz2
Let L :3\/;' Evaluate: J.”xycos z°dxdydz
000
A) ﬁ B) ﬁ C) ﬁ D) ﬁ E) NOTA
6 4 3 2
2
Evaluate: J. In xdx
1
A)In2-2 B) 2In2-2 C)In2-1

D) 2In2-1 E) NOTA
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19. The coordinates of a particle are given as a function of time: x(t) =t*, y(t) =t°. What

5,

distance does the particle traverse fromtime t=0to t = BN

A) 37 B) 19 C) 19 D) 38 E) NOTA
54 27 18 3
1222Y 3 y2
20. Evaluate: J' J' e dxdydz

001 X

A) (e-2)In2 B) (e-2)In2 0) (4e-5)In2

4 2 8
D) w E) NOTA

21. Consider the function f(x,y) = (x—-1)* + y* +1 with a domain consisting of a disk of

radius two centered at the origin. What is the absolute maximum value of f minus the
absolute minimum value of f?

A) 0 B) 1 C)8 D) 9 E) NOTA

22. A square with sides of length 3 and centered at (5,9) is rotated about the line y =b to
form a solid with a volume of 72z . What is the sum of all possible values of b?

A)5 B) 10 C) 18
D) Cannot be determined E) NOTA

1
23. Evaluate: jx\/l— xdx

0

A) L B) & o 4 D) 6 E) NOTA
5 15 15

24. A cylinder’s base is a circle of radius 2 centered at the origin in the x-y plane extending a
height of 4 in the positive z direction. The density of the cone is given:

p(X,y,2) = (x2 + yz)z . What is the mass of the cylinder?

1287 2567

A) B) 64r €)=~ D) 2s6r E) NOTA
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Consider the curve y = x> from (0,0) to (3,9) denoted C and the function f (x, y) = ¥
X

What is j f(x,y)ds?
C

)3 B) 37\/132 1 o 54\3/5
D) 5437 -1 E) NOTA

3
What is the area of the cardioid described by the polar equation r =1+ cos@ ?

A) z B) 27 C) 3z D) 4r E) NOTA

Let z = xy®sinxy. What is % evaluated when x :% and y=2?

A) 2!\/53- 27) B) 2;;!\/3 ~7) o 2!3\/53 ~27)
D) J—)Z” N3-7 E) NOTA

3

A particle’s coordinates are described as a function of time: x(t) = e, y(t) =2e*. Let @

be defined as the acute angle between the x-axis and the tangent line to the particle’s
trajectory at time t =2. What istan8?

-2 2 2
4 B) > Q) 3% D) 3¢? E) NOTA

(x? —4)(x* —x—-12)
(x? =5x +6)(x +4)

Let f(x) = . How many asymptotes does f(x) have?

A) 1 B) 2 C)3 D) 4 E) NOTA

Given the relation V = zr?h, what is Z—V when r=2 and h=3?
r

A) 4z B) 87 C) 127 D) 167 E) NOTA



