
Math 61 Midterm 1
Derek Hu

TOTAL POINTS

89 / 100

QUESTION 1

1  8 / 10

   + 2 pts a: True

✓ + 2 pts b: False

✓ + 2 pts c: True

✓ + 2 pts d: True

✓ + 2 pts e: False

QUESTION 2

35 pts

2.1 a 10 / 10

✓ - 0 pts Correct 3!6!

2.2 b 10 / 10

✓ - 0 pts Correct 3^6*2^4*10!/(4!6!)

2.3 c 6 / 15

✓ - 1 pts Didn't simplify combinations in final answer

✓ - 8 pts Incorrect/unsuccesful use of PIE/counting

compliements etc. to count the number of ways to

place the 5s

QUESTION 3

3  15 / 15

✓ + 5 pts Showed reflexivity

✓ + 5 pts Showed symmetry

✓ + 5 pts Showed transitivity

   + 0 pts No credit due

QUESTION 4

4  20 / 20

✓ - 0 pts Correct

QUESTION 5

20 pts

5.1 a 10 / 10

   + 0 pts No serious progress / didn't understand the

relevant definitions

   + 3 pts Tried something somewhat sensible, but did

not make any serious progress towards a formal

proof.

   + 6 pts Started with f(x) = f(y), applied g to both

sides, concluded h(x) = h(y), but could not properly

conclude the result (or struggled to articulate it

formally).

✓ + 10 pts Correct. Started with f(x) = f(y), applied g to

both sides, concluded h(x) = h(y), and used injectivity

of h to conclude x = y. (Or, ran an equivalent proof by

contradiction).

5.2 b 10 / 10

   + 0 pts No serious progress

   + 2 pts Bin 4: finite X,Y,Z, one of them is not a

function, or g is injective or h is not injective or the

composition is not done correctly. Or definitions

missing

✓ + 10 pts Bin 5: finite X,Y,Z with f,g,h written out as

sets or picture, g clearly not injective and h clearly

injective

   + 2 pts Bin 6: some complicated f,g not satisfying

the basic conditions necessary for the

counterexample (or not at all justified to have these

properties)

   + 5 pts Bin 1: g is simple, f is complicated. things like

x^2 for g, complicated function for f, X,Y,Z not

specified, and h not proven to be injective and

nontrivial to see that it is

   + 8 pts Bin 2: both f,g are simple. x^2, x^1/2, and

worked out why h is injective (or it is clear) and why g

is not. Left out what X, Y, Z should be (or incorrectly



specified them)

   + 10 pts Bin 3: Fully correct example (X,Y,Z

specified or drawn, g not injective and h injective)
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