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Part 1: [29 pts]

Problems 1 -8 are multiple chmce Clrcle the best answer for each question [ 2pts each]

—> 1. Giventhe pomts\@z t‘hﬁ) Nn)

How many of these three points in polarform represent points of intersection of

r=cos20+1landr =1+ cosf
b

@ None b) one c) two }X(hree
2. Thecurvesr=7andr = 11cos 26 rye points of intersection

a) 2 b) 4 o d) 12 e) 16

3. Polar curve with the equation r = 6 + kcos 6 (where k>0) will be a convex limacon for what values

of k?

a) 3<k<6 b)k >3 @$3 d k=3 e)k <3
4. Which equation best models the graph on the right? % >

a)r =4+ 6sin6 &o 2l

b)r =6 —4cos6 ce

c)r =4—6sinf

=4+6cos€

e)r =6—4sinf

: : r€cos®=2Fsin 6

5. Convert the rectangular equation x* = 3y to a polar equation :

// . gy ‘SS;Lé /COS?% 3 3#—::,\6:‘;@;6
@=3tan95ec9 b)r = 3 cotf csch c)r = 3cotfsect

d)r = 3tanf cscl e) none of these




/)Qfl:}?[(/cw

e k is a constant,

; : = k, wher
6. Given the quadric surface 16x = 4y? + 27, identify the trace for X

s
a) Circle @Le@pse c) hyperbola

d) parabola e) none of the above

i i . i heets that
7. Circle the equation that best describes the following quadric surface: hyperboloid of 2 s
has no points for —4 <y < 6, butdoes have points for all other y-values
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8. Circle the equation that best describes the following quadric surface: hyperbolic cylinder that is
parallel to the x-axis, and contains the Wﬁt{% 5, -8)
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Problems 9 -12 are free response. Please show ALL your work

9. [2pts] Convert the following polar equation to a rectangular equation:(r = 10 cos 6 + 6sin8)- r

2

¥ & \C)rcagng GVGZ\Q? 2%

’(z,+ i( 1: (0 ><+é~l

x*-lox + 4 ~61=0 \/
(x=8Y +{y-3) =34
z=b

10. 2) [3 pts] Write the equation of a cardioid with a max r-value of 10 and the graph has
symmetry about the line = 125 .S

r=5+Ccin 8 e

b) [2pts] For your equation above, name a

nangle 0 < 8 < 2x forwhichthec
the pole (origin). jg s urve passes through
0 ©S +Ssin B 21
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(6,0,0),(0,-8,0)and (0, 0, 2)
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12.13 pts] Below is the graph of y = ; V¥ in 2-D. Sketch the graph of z = 3 ¥ in 3-D below.
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Part 2: Algebra Through Problem Solving [31 pts] S "
Problems 13 — 21 are multiple choice. Circle the best answer for each question [2pts each]
G L3 a +
#3 uate the infinite series 36 — 12 + 4 — § + .- L AR 6,*’ _ 33
hE b) 81 ¢) 54 d) o CREE L g
14. Choose Sigma notation that matches the following finite series:
65+ 58 + 51 + 44 +... — 110. A, = £5~7(n-1)
a f/ c) y
(:i}>zs //b};; 26 ///A&T'ZG 25 2¢
2(65 78 2(72 _7k) Z(es 7} 2(65 A e
k=0 k=0 k=0 Tt M~ ¢ <
c : ol e
3 G S5~1leg=4 ’l!C)_ &5
—g ’ —A=10~€5 =4S *—:*‘E’ o -~ 'AQ/
: 15. Evaluate the finite series from the previous problem: o
<7 S 65+58+51+44+..-110= j *ii@w . (c5=itad

a) -702 b)-676 @85 d) -475
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16. Let {F,} be Fibonacci sequence. Express F7 in terms of Fy4 and Fi1.

C) F17 - 5F14 e F11 d) none of these

= AF + Ry bfFfp = 3F4 + 2Fn

o + €
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17. Choose the expression below that equals to

19+ )+ O)+()+©+ )+ D+ () B

7 6 6
a) 210 (5(7) ) Fus 0

__> 18.letnandr be non- negative integers such thatn = 7. Which of the following expressions is NOT equal

to (ni 1) B
e
a) b) c) @
) Dt | (n+ 1)! n-r n n
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> 19. Choose an expression that is equalto(17). 4
| e B B T ; b
e $30 ol r"Sq <
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a) (3) /5{(3) @(3) //(3)
{7 7,0'- aar
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20. Which of the following binomial coefficients is positive? gt

A3 B0

21. Find the coefficient of x° in the binomial expansion of (x3 — 3)6.
X

g) (-3)° | )Y(leg) (-3)¢ c) (2) (-3)* d) (g) (=3)°
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problems 22 -25 are free response. Please show ALL your work

22.13 prs| Algebraically find all positive integers n that satisfy the equation
16°(m=1!=5-nl+(n+1)! (Guessand check will be worth no points.)

R A UER CURCO LGP

[€=50n+ /\74‘9\
n“ren-lec »0O

(n-2)(n+8) =0
G f

23. [5 pts] Prove the following statement using Mathematical Induction for all positive integers n.

Please write neatly.
2:11+5:21+10-31+ -+ @M+ :nl=n-(n+1)!

Pase Cage: n=|
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=2/
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Problems 24-25 use The Even Numbers T riangle which is shown below.
Note that 2 is the 1% entry of the 2™ row.

0
2 4
6 8 10
12 14 16 18
s 20 22 24 267281 (W

24. [2 pts] Which of the following statements is false?
a) Sum of the n" row is n(n? — 1).
b) The median of the n®" row is n? — 1. ‘/
c¢) Lastterminthe n'rowisn(n + 1) — 2.
@First term in the n™ row is n(n + 1).
5.6
25. [3 pts] The following holds about the Even Numbers Triangle:
e The sum of the entries in the top one row is 0.
e The sum of the entries in the toptworowsis 0+2+4=6.
e The sum of the entries in the top three rowsis 0+2+4 +6+ 8+ 10 = 30.
Find an explicit formula for the sum of the entries in the top n rows. Show all your work. If you choose
to use any gropertles or formulas about The Odd Numbers triangle, state them clearly.
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