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Questions 1-4 are Multiple Choice. Circle the best answer [2 pts each] 0D
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a). I only \m\\u only ) landllonly |, 11, and Ili

\Q Il and 11l only

2. Given two numbers a and b, the geometric mean of the two numbers is

arithmetic mean of the two numbers.

\ 0

greater than the

a) always N only in the case ofa>b \\) only in the case ofa<b
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usually never
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3. Which of the following is the best example of Mathematical Induction?

b

i}) get paid every week, and | have money in my bank account right now. As long as | spend less
money than | make each week, | know that I'll have money in my bank account at the end of next year.

b) (x+1)(x+2) will always be even, because (x+1) or (x+2) must be even.

c) All dogs are mammals, and all mammals breathe oxygen. Therefore, dogs breathe oxygen.

d) fA+5=B,then A=B-5.

e) Thor should obviously be stronger than Captain America. But seeing as how Marvel randomly scales
relative power levels between scenes, there will probably be a fight in phase 4 where Spider-Man, Ant-

Man, and Shang-Chi all fight toe to toe and none of them can beat

the others.

(h+1)! (na)(ne ) ... ALl Intiypg L
| Nt a(an)! nn-0(r-2)... + () () (a0 ; N{1enet) In+1
4. The expression (n+2)! can be simplified and expanded into the form an:tbntc o
n'+(n+1)! dn+e
What is the valueofa + b+ c+d + e?
a) 5 b) 6 c) 7 d) 8 @:
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Free Response. Clearly show all your work to receive full credi

5. F45F114+F44F113 = Fn- Find the value of n. [1 Qtl
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6. Evaluate: [2 pts] (63 (0.3
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7. Consider the following sequence, where 7 is the first term: 7,8,10,13,17,22,.. 1% %5 4% 57
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a) Find the 7" term. [1 pt]
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b) Find the 10" term. [1 pt] 1 %
Bl
3 10 )
1% )b
51 a
K (I
c) Find an expression for the n® term. [2 pt] 6 1t
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8. Find the 15" term of the binomial expansion of (—x + 3y)36, (Leave your answer as a product of choose
numbers and exponents — don’t multiply it out). [2 pts] \ o (%)
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estions 9-10: : .
Questions 9-10: Multiple choice 3gain! Choose the best answer. [2pts each]

9. The polar graphofr=4_9g cosfisa

- .

\\ . .

\-\rose curve b) dimpled limacon @imagon with an inner loop
d) convex limagon \{ potato I
14 1
10. Consider the graph of r= 4sin 79. Which is a line of symmetry? 4%—— %’ % |
|
\\9:0 . g =3" . g =22 no
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\)I only ©b) Il only c) lll only \oi)\l, I, and 1l @andlll

;\{ 11. Consider the polar graphr = 2 cos @ + 2 sin §

a) This graph goes through the pole. What is the smallest positive value of @ at which this .occurs?[ ]

A D B
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b) Convert the equation to rectangular form. [2 pts] x1-1 &\* /‘L% 2 k % |
— | “LxtAtyt-2g vy 1
C=Tcosd+1sind Fl—‘lx*'lq |

: | U2 (-2 |
©7 = Lrcosd +1rsing xEtyT - )x + 2y 4 : |
¢) What shape is the graph? [1 pt] @
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12. Convert the given polar equation into rectangular, and solve for y. [2 pts]

tan6 =+/3 - [
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13. Convert the given rectangular equation into polar, and solve forr. [3 pts]

(x+ 42+ (y = 1)? = 17
ﬁ*%x e ryT-y =17
TR T

P =-%cos0+1sinb s 7

2
= - ¢reosd + 1 ¢sind




14. Consider the polar graphs
r=4
r = 8sin 360
a) Draw both of the graphs in the space on the right. [2 pts]

b) Find all the points of intersection of the graphs. [3 pts]
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15. For each of the following, name the graph. No need to worry about orientation.

[1 pt each]

a) y:+2z2 =12x lipyic gnmbn)n{d :

L{L#'LZ-!L;; =0

-

b) 1522 —x*=y? _pliglic_Cone

5527’+q7’wx7~ B

o x*-y*+422=-8 nhyoetholoid of 2 Shepts
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ellip soid
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elliphe cone
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d)  —x*-y+z2-8=0 _hyperholic paraboloid - 0 hepecbolic pambolsd

25 -5t oy- %20
e) x+y—z=4 p\(]nh

f) x—z—z—=y hygpetbolic pqrgbglm‘d
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4 16. Sketch the following graphs in 3D. [3 pts each]

a) 3x—4y+z=38 b) —?+-8_1+_9-=1
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