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Advanced Topics II

X =¥
y x|’
A) ellipse B} circle C) hyperbola D) parabola  E) line

1. Identify the graph of

2y
6

2. How many different "words"(arrangements of letters) can be formed using all the letters of the word deserve?

A) 840 B) 5040 C) 120 D) 2520 E) none of these
3. Find the y-coordinate of the point of inflection of the graph of y = x® —3x% ~9x+2.
AY 7 B) -12 )1 D) -9 E) 2
4. The first three terms of an arithmetic progression are x, 2x + / and 5x-4. Find the value of x.
A) 1l B) -1 )2 D) 3 E) -2
5. A pendulum on a clock is 10 inches long and swings 60°, How far does a point on the tip travel?
107 T
A) 600 in. B) 24.5 in. C) mg—— in. D) —3- in, E) 6 in.
6. Solve the equation 3°*72 = 42%*! for x,
In36 In(36-16 Ini3 3 11
A S0y RE016 C) )T B~
27 in27 Inll 5 6
In! —
16
2 X+ 2 843
7. Solve for x. Y = Y
2y -1 4-x -1
A)2 B)3 C) 4 D)6 E) 5§
8. Find the y-coordinate(s) of the point(s) that are 5 units from the peint (4,2) and have an x-coordinate of 7.

A) -6 B) 2 C) 6and2  D)6and-2  E)-6and?2

O

100

. Solve 10g(—1—~J =2x+1 forx.

A) -16 B) ——2— Oy i1 D) 8 E) No real solutions.

10. H f(x) = 3x - 2, then f{f{a + 2)) is equal to

A)9a+2 . B)3a+4 0) 0 D) 3a+10  E) 9a-+ 10



11,

12,

14.

15.

16.

17.

The number of real solutions of X —1+12 =% +11 in [0,5] is
A)2 B) 0 1 D)3 [}) more than 3
Let { be a continuous odd function on the interval [-a, a], with a > 0. Which of the following must be true?

bl 0 a 4]
A [I(x)dx=0 B [f(x)dx = [f(x)ax ) [F(x)dx <0
-a 0

—d

—it

D) ]f‘(x)dx =2 ].f(x)dx E) f:l‘Af(x)dx =f(a)~f(-a)
—& 0 -2

9
. Given that If(x)dx =10, which of the following must also true?

4

3

o 6 7
A) [If(x)+31dx=13 B) J'f(x)dxslo C) [xf(x))dx=10 D) j[3f(x+2)+1]dx:35
4 4 2

9
X
E) f(wjdx:S
I3

Find the equation of the normal Jine to the curve defined by the equation .‘){3y4 ~5=x - x% + ¥ at the point
(2,-1).

A) 3B3xF4y-62=0 B)33x-+dy+62=0 C)4x+33y-41=0 D) 3Bx-4dy-62=0

EYdx+33y+41=90

have?

How many inflection points does the graphof y = 3

x -1

A)D B) 1 )2 3 E) more than 3

From 1970 to 1980, the rate of potato consumption in a certain country was ¢(t) = 2.2+1.1' millions of
bushels per year, with t representing the number of years since the beginning of 1970. How many bushels were
consumed from the beginning of 1972 to the end of 19737

A) 3.4695391 miliion bushels B) 7.0660321 million bushels C) 3.3541265 million bushels

D)} 121 million bushels E) 2541 million bushels

Which of the following functions satisfies the equation £ (x) = ' (x)?

A)f(x)=Inx B) f(x) = sinx O fx)=e* D)f(x)=2e*+ 1 E}yf(x)=e*+x




18,

I9.

20.

21.

22.

23.

24.

41—( / )
I the substitution u = x/2 is made, the integral J- dx becomes
2

2 2 4 2 4 2 2 2
- 1- - -
A)I 4 du C)J. 4 du D) J] Y du E) J-l Y du
Y 5 U ; 2u . 2Zu

1 0 -5t
KA=2 -3 8 ,ma%ﬁkmu]
0 2t 0
A) -16 - 40t B) -16 + 40t C)-36 D) 36 E)-10

A candy jar contains 10 red jelly beans and 20 green jelly beans. If two jelly beans are drawn out af random
without replacement, what is the probability of one red and one green jelly bean (in any order)?

20 4 2 40
A) e — Cy — D) = E
: 87 ) 64 ) 9 ) 9 )87

X0 —T7x* - 28x 20
lim 3 equals
x—10 x°=9x-10

A0 B) 1 C) 10 D) 12 E) does not exist

How many different integers less than 1000 can be formed from the digits 1,2,3,4 and § if no digit may be
repeated in any one number?

A) 60 B) 20 C) 85 D) 125 E) 120

Given the equation X} 2%+ x-3=0 , write the equation whose roots are each 2 less than the roots of the
given equation.

A) %7 =8x*+21x+21=0 B)x -4x —x-5=0 0) x*—4x® +2x~6=0
3 2 o o3 2 _

DY X" +4x" +5x—-1=0 By X7 +4x° -2x+6=10

Two of the roots of the equation 2> —3x? +px + ¢ =0 are 3 and -2. The third root is

A) % B)2 Cy -3 D) 1/3 E) 1

XZ

: d
25. Let y = jsmt dt. Then = -

b dx

A) sin x? B) 2x sin x? C) cosx* D)2xcosx* E)cos2x




20. If the operation x @ v is defined by x @y =(x+1)(y+ 1)~ 1, where + and - are the usual real number operations,
which of the following is false?

A) X®y=y®xforall real x and y

B) x®(y4—z):(x®y)+(x®z)fora][realx,yandz
C)x-De(x+1)=(xex)-1 forall real x

D) x ® 0 =0 for ail real x

E) xe(y®z)=(xey)ezforall real x, y and z

fog, (log, a
27. ifa>1,b> 1 and p:wM , then a’ =
log, a

A1 B) b C) log, b D) log, a F) a's?

3 X
28. Evaluate this limit. lim (1 - —J

X0 X

A) 1 B) e ) 0 D) e? E) ¢
29. J. 11 dx =
1+A
2
X } Xx+1]
A) x=Inx+1+C  B) x+l+lax+1+C  © X+ 4C D) Inf——+C

E) X-x2+C

dx
30, =
'[l—e"x
A) lnil—e“" +C B) In e"~1]~f~C C)y x+e+C Dyx-~e™*+C B ~ln(e”‘)+C
3.1y =(x% +2)% | then El—)i:
dx
2,02 2x-1 2 2| 4x7 2 2 2
A) 4x°(x* +2) B) (x"+2) 5 2+]n(x + 2} C) 2xIn(x” +2)
X+

D) 4+4x” +2In(x* +2) E) 6x%+4



32. I f(5)=6, ' (-4y=-3, g(5)=-4 andg' (5) =3, then %{(f o g)(S)] =
X

A)12 B)-9 C) -12 D) -24 E) 8
a2 )
33. If tan mg = A , then sin 2A =

A) .al_% B) ..mi__ C) __(i D) 4

e E) 5
13 J13 13 13 J13
34. The length of the major axis of the ellipse 4x> +9y? - 8x -+ 54y +49 =0 is

A) 6 B) 9 C)4 D) 36 E) 1

X
35. Let F(x}= J £(t) dt , where the graph of y = f(t) is given below. On what interval(s) is F(x) increasing?
=2

A) (0,2) B} (-1,1) and (3,4) C) (~2,-1) and (1,3) D) (-2,0) and (2.,4)
E) Not possible to determine from the given information

36. A can is to be made to hold one liter of oil. Determine the ratio of the radius to the height (radius:height) to
minimize the surface area of the can.

A) 1:4 B) 4:1 C) 2:1 D) 1:2 E) 111

37. lim(1- 2%‘)x =

300

A) In2 B) -In2 C) -0.6931 D) 0.6931 E) 0

38. Eliminate the parameter from the equations x = sin t, y = (sin t)’.

Ay y=x0cx<1 B)yy=x3 -1Tsx <1 C) y=x% -1<x<0 D) yz%,(}sxs!

E) y:%/;,-lsxsl



39. Let f' (x) = sin (In x), x > 0. The number of horizontal tangents of the graph of £in (0,1) is
A)O B) 2 C) 4 D8 E) infinitely many

40. Below is the graph of a function f which is twice differentiable in the interval [0,2]. Which of the following is a
true statement?

2 2 2

A) [f'(x)dx>0 and [f'(x)dx >0 and [fxydx>0
0 0 0
2 2 2

B) [£"(x)dx <0 and j f(x)dx>0 and j f(x)dx > 0
{ 0 0
2 2 2

) ff'(x)dx <0 and j f(x)dx <0 and jf(x)dx >0
0 0 0
2 2 2

D) [f'(x)dx >0 and [f'(x)dx >0 and [f(x)dx <0
0 0 0

2 2 2
E) [f'(x)dx>0 and [f(x)dx <0 and [rxydx <o
0 0 0






