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TOTAL POINTS
v calculator.py & Download

6.0/10.0 ptS QUESTION 1 POINTS % Delete Question
1 from _ future__ 1import print_function Algoritmic Complexity 5 m
9 g
2 5 : " = n 4.0 PROBLEM St Insert Fleld
: u.A:sl Ca l‘n[ ‘.wv'_- eption): ; Eollovied codin
SN 70 SNFO LY YOO SCHONN) LIOROCT Syreas Oy what is the runtime complexity of binary search?
other issues ! Pl ¥ Cat Short Answer
B 2o () $50(1)36 ——
ree Response
Good documentation stringt Sufficient docur] (X) $s0(\log{n})$$ po
() $50(n)$s
() $50(n"2)$$ = Multiple Cholce
3 +4.0 () $80(2°n)$$
i “ Select All
¢ Efficient algorith
ave )  Cance
s Add Subquestion
6 def __init_ (self, value):
7 self.value = value
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calculator.py

1  from __future__ import print_function
2
3
4  class CalculatorException(Exception): AUTOGRADER SCORE
5 """A class that is thrown in case of incorrect syntax or other issues.""" 16_0 / 20.0 pts
6 def __init_ (self, value):
7 self.value = value FATHID TEE
8 0.0 /2.0 Test evaluating 1+1 (no whitespace)
9 def __str__(self): 0.0/2.0 Testevaluation1+1*8
10 return repr(self.value)
12 STYLE - MANUAL GRADING
13 class Calculator(object): 6'0 'I 10'0 pts
14 """Infix calculator REPL i n +4.0
Followed code style guidelines
Great documentation string!
B o
Sufficient documentation
Cancel

_ 3 +40
15 . .
16 Parses and evaluates infix arithmetic with the 4 basic operators SiTEEnl alleeii o
17 and parentheses. Must obey order of operations.
18 e
19
20 def read(self):
21 """Read input from stdin"""
22 return raw_input('> ')
23
24 def eval(se™ ~
25 """Eval
26 tokens
27 opl =1 6. (10 pts) Refer to the previous problem for an explanation of the context of this code. Fill in the missing line.
28 operata
29 op2 = i :_lcanfl.)leﬁol;led wluh one line but there are multiple possible approaches. If your solution requires two or three

) ines, fill in those lines above and below the blank as needed. TOTAL POINTS
@ 1¥ oper /** replace last factor with the value i */ 5.0 / 10,0 pts
31 ret public void replaceLastFactor(int i) {
5 21if an : \ o\ o 1 +10.0
WY prev = ok o\.gc%(c)f- a .S e y Ly Corort
} this.set(this.size()-1, i)
OR

set(size()-1, i)

2 +10.0

Correct:
this.remove(this.size()-1)
this.addFactor (i)

B 5o

Partial credit: An answer that has the
form

x.set(x.size()-1, i)

but where x is some variable that is
either out of scope, or an
inappropriately declared instance
variable.

4 150

Partial credit for answer with logic
errors:

this.add(this.size()-1, i)
This will add the factor rather than

Question and rubric courtesy of
Phill Conrad
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(c) Suppose that f(z) is a continuous function where / f(z)dzr =11.

For the following expression, evaluate it or state that there is not enough information.
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6. (10 points) A 475 nm wavelength laser produces a diffraction pattern using a
diffraction grating of slit - spacing D. What is the range of values D can have that will
produce exactly 15 bnght spots on a screen 10.0 meters away.
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Question and rubric courtesy of

Kenneth Walsh

TOTAL POINTS

0.5 /1.0 pts

1 -00
Correct
2 .05

You had trouble calculating

2
/ zdx
1
Now that we have spent some time

practicing how to integrate, go back
and look over this.

12.5

-0.5

1 2
/ zdz # / zdx
2 1

Why not? What is the big difference?
Can you use the net change lens to
justify this?

-1.0

TOTAL POINTS

8.5/10.0 pts
n +2.0

Problem setup (diagram or explanation)

+2.0

m =7 — 15fringes

+1.0
mA = dsinf

+2.0

sin 90 < 1 — limit to fringes

1.5
Identify the lower limit 3.33 um

6 +1.5

Identify the height limit 3.8 pm
74 +2.0

Clear explanation but incorrect answer
8 +0.0

Incorrect
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10) Many bacteria that are able to metabolize citrate (as seen in the Krebs cycle) produce negative
results in the citrate test. Why? Be specific. (8 points) [max 4 sentences]

- - , Y es (_ e \<())j .y TOTAL POINTS
e ctrate test doesn T tor = aake 6.0 /8.0 pts

I+ tests for Civrate Pf{ﬂl),;‘)(’»(‘.ﬂtaivf pPemesse s ﬁ-t.,g oA

TSP o 1 +20
l,a,.zp,-,{, fuat can Ladtgo ( Rrate temeatqty, 409 cour TV

Citrate (citric acid) is the first

intermediate of the Krebs Cycle

e T(ff\ cycle which sTuky oy Tza Cale badnic [where it is ultimately catabolized to
- C02 and oxaloacetic acid.

$olely ca Citrafe o5 alarben SCuice. T's has hotwias o do

-

it nesati.g ,L, Yupr CHraie -i—':,—_ OM; T YN
C"‘I‘ﬂ'(‘

ith

!/ Comeas e el Geow oA e Crhrate tE51ppdgim. ﬂ +2.0

However, the citrate test does not
detect the ability of an organism to
perform the Krebs cycle.

B o0

It detects the ability of the organism
to obtain citrate from the
environment and use it.

B 2o

Thus, an organism could synthesize
its own citrate in the Krebs cvcle. but

environment and use it.
n +2.0

janism could synthesize
e in the Krebs cycle, but

$od .
I M o use citrate from the
because it lacks the

sport it into the cell.

6.D. The cyclized intermediate then undergoes an E1CB mechanism and a
tautomerization to yield the final pyrrole product. Show the mechanism ank
below. (10 pts)

TOTAL POINTS

O
N EtO, EtOH B 5.0 /10.0 pts
Ph Ph + H0
i\ N\074 i N 1 +10.0
N’Oﬂ; 0 Correct: make enolate, kick out
R\ hydroxide (e1cb), make enamine anion,
"'\ neutralize. L
\
\ 2 +25
¥ ! / Partial: make enolate

- ﬂ \ 3 +25

Partial: kick out hydroxide (like elcb)

Partial: make enamine anion

"N
’ \H -Ot n 25
a

12.5

Partial: neutralize nitrogen

6 +0.0
Incorrect
7 50

Penalty: positively charged
intermediate

Question and rubric courtesy of
Pete Marsden
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Question 2 ( points total):

Pipeline the circuit below. Optimize throughput (inputs processed per ns) and cost ($). You may add anv

number of the blocks in the circuit (A-F), edge-triggered flipflops, edge-triggered interleavers, an =
edge-triggered de-interleavers (see figure below). No other modifications are permitted. The latency ¢ TOTAL POINTS

flipflops, interleavers, and de-interleavers is Ons. The cost of any item (whether already there or one yc¢

add), regardless of which item is $1. You have a total budget of $25 and the components already drawn belo 24'0 / 33'0 pts

cost $6. Draw your answer on top of the diagram below if at all possible. n +6.0

\ ™
{ _-\A f\On(J \ Correct interleaving concept
a +6.0

Correct interleaving of multiple
inputs

B so

Abused interleavers (too many
outputs/inputs)

n +6.0

Well-formed ("balanced" latch count)

Cost= 46+ 18- %}Qq 0o 5 480

Correct extra stages for long-latency
ﬁ; ‘ﬂ: OZ?}C 5 - '_7 5 xR = GOOS interleaved approach
ol G 5, .
‘; 6 -40
/A
Z}’]fu\tj\\?u* - 1Sas

A: 1@ns

" S

B: 5ns H D D: Sns
s
d

E: 15ns

.
o]

Flipflop Interleaver Deinterleaver Not including latch for each input /
extra latches if assuming interleavers
latch

/J—% we df SQf o 4"‘ Wf/"v*}/ S0

theo ‘h’,}u* WlY be The samc Correctly on budget
T Bb Q.&ewb’? ol 1,

Question and rubric courtesy of
Mattan Erez
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“Planned obsolescence or built-in obsolescence in industrial design is a policy of plan-
ning or designing a product with an artificially limited useful life, so it will become
obsolete, that is, unfashionable or no longer functional after a certain period of time.”
Consider the implications from the perspective of the Solow model of a shock that
reduces the useful life of all products across an economy and, thus, increases the de-
preciation rate. Specifically,

(a) (5 pts) Draw the diagram for the pre-shock equilibrium state.

(b) (3 pts) On the diagram for Question 5a above, draw the curve(s) corresponding
to the depreciation-rate shock.

Indicate the (1) initial capital per worker, (2) output per worker, (3) investment per
worker, (4) balanced investment per worker, and (5) steady states. Draw and label
all lines, axes and points of intersection completely and clearly for both the
equilibrium and disequilibrium scenarios. Your drawing need not be to scale:
just show the difference clearly and legibly (i.e. not too close together).

e i il

R e belamce 4
(n,‘_k: \ € VY

TOTAL POINTS

7.0/ 8.0 pts

1 -0.0

Correct

B os
initial balanced investment incorrect

-0.5

initial actual investment incorrect

4 .0.25

final balanced investment incorrect

5 .0.25

wAveehmend ‘/( J oo k<

Ded 1avotass final actual investment incorrect

(n + C \\ | & Vy\i‘{’\‘\) k(.l.’~\“ c r/v’

. & waeghment PeY Lo deen 6 .05
=" c N\ LA L on ed OB
A '_ T l\y_ e resvvent { v final output or capital per worker
/ incorrect
| / // 7 10
1/, |
W/ o initial output or capital per worker
& v ) Kﬁ,g LL incorrect
) T } sl 15
' P L s et P2 \
bt Slia i‘j thi At ‘ Missing or incorrect shift in balanced
¢ ‘:‘P\{" { Pc«'{ Pil L N . . . -

Lff';yg 2

Question and rubric courtesy of

Ray Hawkins
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