Math 61
Midterm #1

Name SOLUT/ON5

Bruin 1D

Signature

TA/Section

You have 50 minutes.
There are 5 problems.

Make sure to show all work if you want to get full credit.
No notes, books, calculators, smartphones,... are allowed.

GOOD LUCKI!

Question | Points | Your Score
Q1’| 9
Q2 9
Q3 | 9
Q4 9 !
’ QB | u
TOTAL| 50




Problem 1 (9 points) Show by induction that the following equation is true for every positive integer n

12+22+32+...+n2=n(n+1)6(2n+1).
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Problem 2 (9 points) Find the number of integer solutions of
$1+$2+$3+$4’:25

satisfying z; > 0,z > 3,73 > 0,24 = 0. Explain carefully your answer.
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Problem 3 (9 points) Let R be the set of real numbers and let Z be the set of integers. Define
R={(r,s) e RxR:r-—scZ}

a)(7 points) Show that R is an equivalence relation,
o R is reflexive 1 Let rep . Thea v -+ =Qey
« R s Symmmetnc : When r,seR ond  F-s GZ/

then s-r = ~(r~-s) e &

s R s deomsitive T Led s 54 eR. Suppasl ot
-8 ¢z om g s~ t GZ‘ "TI'TQV‘)

b -t = (v -=-5)4(s-¢) 7.

b)(2 points) Compute the equivalence class of -3.7.
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Problem 4 (9 points - 3 points each) You have a standard deck of 52 cards. Recall that there are 4 suits:
0,0, &, &, and there are 13 denominations: A, K, Q, J, 10, 9, 8, 7, 6, 5, 4, 3, 2. In questions below,
explain your answers.

a) In how many ways you can select 5 cards so that there are in the same suit?
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b) In how many ways you can select b cards so that 2 of them are in one suit and 3 are in a second suit?

c,lnoo;a? m"’?'i choose 3 C,QMJ.S
[ £rom Ha suit [ _Kow the suif
ST

;:‘»(3(1%,2,) »3-C(133)

pick st syt /(\PI'CLL 3nd suil

c¢) In how many ways you can select 5 cards so that 2 of them are in one suit, 2 are in a second suit, and

118 in a third suit? ‘et 2 cands Tp eadh . e
cfﬁ ~Yhe se suiis ! prck qgj,dm’

| €4,2)- C13,2)-CC13,2) -2 ~C"'('";3,1)
% | 7 A
prcke 2 sy /

iOi'L"L 3vd sui



Problem 5 (14 points - 2 points each) Bach of the statements below is either true or false. Circle the
correct answer. No justification is needed.

(arelation R={(1,2),(1,1),(3,3},(3,2), (2,2)} on the set {1,2,3} is reflexive.

e/ False — -

(b) The r@ R=1{(1,2),(1,1),(3,3),(3,2),(2,2)} on the set {1,2,3,4} is reflexive.
True ( Fals _ ]
Mote - (b4 u) € R

(c) Let-g: X. =3 Y and f: Y — Z be functions. If f o g is onto, then f is onto.
True) False

(d) In the expapsion of (a + b)° the coefficient at a®b3 is equal to 5.

I+ s 10



True 4

(e) The seqiiince {an}&, given by a, = {(—1)" is increasing.

(.g) Ann, Ben, Tom, and Kathy are waiting in a line in Starbucks. Suppose that Tom is standing right
behind Ben. There are 4! many different lines they can form.

True

(B) Let R and S be relations on X. If R and S are antisymmetric, then RN S is antisymmetric.
o False



Scratch paper




