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ADVANCED ToPICS II

a) 2 b) - Q) -2 d) i e) 0

The natural domain of the function f defined by Ax) = y9 - x* is

a) [3,%) by (-33) o [-33] d& (-=31 ¢ [-3,%)

If fix) = yx2-1 and g(x) = 1 - x, then |(Fg)@)| = ?

a) 0 b 1-43 o -1 d 2 &) 4



ADVANCED Torics IT

The slope of the tangent line to the graph of y=tan~'(x/4) at the point (4,%}) is

1 1 1 1 1
ay — b) —- c) — d = e
) 68 ) 17 ) 2 ) 8 ) 4cos?(1)
13
The value of f dx is
7, 9x% + 6x +5
i ™ 7 T Vi
a) —— by — = d — —
) To ) 3 9 % ) 172 ° 3
If x=3sin2¢ and y = 2cos 3¢, then % =7
B tany by S 20 4 “CoS 2ty Sin 3
2 cos 2t 3 sin 3¢ cos 2t

The region bounded by y =x, y =2 and x + ¥y = 2 is revolved about the
x-axis. The volume of the resulting solid revolution is

10w Sn 16w 32
—_— by —= — d 2
a) 3 ) 3 C) 3 ) 2% e) 3
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ADVANCED TopICS II
The position of a particle at time ¢ is givenby s(®) = |-3¢ + 2|. The velocity

18

W | o

of this particle at ¢ =

a) 3 by -3 ¢) O d)undefined ¢) 5

The value of sin(arctani») 18

a) b) <) d) e)

1 4 4 1
/17 /5 /17 /15

1
4

11
The inverse of the matrix (1 O] is given by

0—1b1—1 11 d01 he ; doesn't
a) 11 ) 10 c) 10 ) L -1 e) the inverse doesn

exist

Which of the following vectors is perpendicular to  1,2)?

a) ¢-1,-2) b) (2,1} ©) €4,-2) d) €-2,-D e @2)
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ADVANCED TorICs II

01
The smallest positive integer n such that 4 =1 where A =( | O) is

a) n=2>5 b) n=2 c) n=3 d n=4 e) n=17

A parallelogram has vertices (0,0), (1,/3), (4,0). A fourth vertex and the area

are given by
) (5,/3) & 4/3 b) 4.4/3) & 10
<) (5,/3) & 5/3 d @1) &5/3

e) (163) & 8

3

) d xtzﬂ
What is — fe dt

x2

P 32

a) f tet Py b) f e' gy ¢) e*P_gx
¥t 2¢

d) 3xle*P_xesn2 e) 0



ADVANCED TorIcs I -

16. The following graphs claim to depict acceleration as a function of time for an
elevator traveling from the ground floor to the 20th floor of a high rise office
building. Choose the graph closest to describing this trip.

a) b)

v
A 4
ot

\VARE '

IIVANYA
17. Whatis limyx? - 4x - x ?

Xea

a) 0 b) -4 c) ~oo d -2 e) 4

18. To what does the series Y nr"™! converge (0<r<1)?
n=0

1 n
a) "i'“:; b) (1 ,_,.)2 C) d) T:; C) oy
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. ADVANCED ToprIics 1T

The tangent line to the curve x? + xy + y? = 7 at the point (2,1) has slope

-5 -5
a) 1 - i -3 -1
a) b) 5 c) 3 d) e)

The number of real numbers x which satisfy the equation sin x = x* - 1 is

a) 0 b) 1 c) 2 d 3 e) 4

Which of the following equations holds for all real

a) sin30 = 3sinBcos’0 + sin0 b) sin30 = sinBcos?® - sin’0
¢) sin30 = sinfBcos?6 + sin’6 d) sin36 = 3sinBcos?Q-sin’0
e) sin30 = 3sind

The volume of the solid obtained by revolving e™*"2, Osx<w , about the y-axis

is given by

a) 2me b) 2= é) 0 d) e) —n?
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ADVANCED TOPICS II

X

The equation of the line tangent to the graph of the function fx) = f -.l..dt passing
t
1

through the point (1,0) is given by

a) y=In(1)(x-1) b) y=x+1 ¢c) y=x-1

fl
Nl"“
FanY
=
]
[y
p —

d) y = In(0)(x-0) e) y

An urn contains spheres and cubes, each colored either orange or white, If 50%

of the objects in the urn are spheres, 35% are orange, and 70% are orange or

spherical, what is the probability that an object chosen at random from this urn is
an orange sphere?

a) 0.175 b) 0.15 ¢) 020 4 035 e) 0.70

How many even 3-digit numbers with no digits repeated are there? (it is understood
that the first digit must be non zero)

a) 405 b) 720 ¢) 360 d) 328 e) 450

If the letters a, A, b, B, ¢, and C are arranged at random in a row, what is the
probability that the lower case letters appear in alphabetical order?

i 1 1
b L 1y L
2) ) 3 9 20 ) 36 30

N
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ADVANCED ToPICS II

lim x* is
x-0*

a)‘O b) 1 c) 2 d) o e) e

The equation of the parabola with vertex at (-1,2) and focus at (1,2) is

a) ¥ -4y -8x-4=0 b) y> -4y - 4x =0
Q) Y -4y -2x+2 =0 d) x2-4dx -4y +2 =0

e) 2 -4x -8 -4 =0

The radius of the circle (in polar coordinates) r = 2cos8 - sinf is
) Y52 b 3 23 ) 2 ©) y2

Descartes, Locke, Berkeley, Hume, and Kant line up at random for a photograph.
What is the probability that Hume and Kant are not standing next to each other?

1 1 2
Q) = b) — o) 5 d)

3
e) —
5 120 5

Y IE N
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ADVANCED Torics 11

A pair of dice is thrown 3 times. What is the probability that on at least one of

the throws the sum of the spots showing is 11 ?
1Y 10 17\3 1Y 1y
1--—| b) 1- 1-|—=1 d) [— —
¥ (11) ) (11) ? (18) )(18) X (11)

—l-).‘+3

Consider the functions I. Ax) = e? II. Ax)=log x 1II. fix) = 10x + 5

IV. fix) = 17 V. fx) = x® . For which of those functions is it true that the rate

of change of the function is directly proportional to the value of the function at each
point in the domain of the function?

a) Il and V b) Il and III c) IIT
d) I and IV . e) I, III, and IV.

Consider the function ﬁ[O,—gm]U[n,B?n]w[—l,l] defined by f(x) = sin x . The

function f is

a) both injective and SUr_]CCthC b) injective only
¢) surjective only d) neither injective nor surjective

e) not well-defined
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If lim a, = I, which of the following statements is necessarily true?

Hi—+ea

a) For all e>0 there exists a positive integer N such that, if n and m are

integers such that #>N and m>N | then la,-a, |<e.

b) There exists a positive integer N such that, for all €>0, if n isan integer

and n>N | then |a,~I|<e.

¢} There exists a positive integer N such that,if n isan integer and n>N? then
a, =1,

d) For all >0 and for every positive integer N ,if » isanintegerand n>N |

then |a,-l|<e.

e) The infinite series Y a, converges.
n

10
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ADVANCED TOPICS II

At least one of the following statements is true. Identify the strongest true statement
among them.

a) 2 is irrational,

b) +p is irrational for every prime number p .
¢) yp isirrational for every prime number p and every positive integer r>2.

n - . [ + .. .
d) r is irrational for every positive integer r>2 and every positive integer
n that is not a perfect rth power.

— T r-1 .
e) If p(x) = x"+c,_x""+wcx+c, where the coefficients  c¢y,cy,..,¢,., are all

- integers, then every root of p(x) that is not an integer is irrational.

The value of f [1+cos x]’dx is
0
a) 3n/2 b) = ) m+2 dy =m-2 e) 2n

The set all points P=(x,y) such that the distance from P to (1,2) is twice the

distance from P to (5,3) is

a) ellipse b) parabola  ¢) hyperbola d)circle e) a single point
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ADVANCED TOPICS II

Water is poured into a conical cup at the rate of 1 cubic inch per second. If the
cupis 6 inches tall and the top of the cup has a diameter of 4 inches, how fast

does the water level rise (inches per second) when the water Ievel is 3 inches

deep?
a) 1 b) 3 o 1 d 2n e 3n
s
If fx)=ax®+bx’+cx+d, f hasalocal maximum of 4 at x = ~1 , and a local

minimum of -2 at x=1, then the value of d is

a) -2 by -1 c) 0 d) 1 e) 2

Of all possible right circular cones which can be inscribed in a sphere of radius

R, the volume of the one of maximum volume is

a) 4nR9 b) 8nR%*27 o) 16=RY27 d) 32nR%81

e) 2nR%3

12










