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Directions

• There are 7 problems on the test.

• The total points for the test is 50.

• You have a maximum of 50 minutes for this exam.

• You will only get partial credit on problems depending on your solution.

• You must show your work in every problem.

TOTAL POINTS SCORED

lay



1. (6 points) Show that for all integers n, if n mod 5 = 3, then n2
mod 5 = 4. Show your

work.

1

n mod 5=3 ⇒ n=5kt3 for kez

⇒ u2= (5ke3)2
=

25kt 30kt9=25k2+3oRt5t4
= 5 ( spit 6kt

t

= St  +4 for TEZ

I |n2mod5=
-



2. (8 points) Prove by contradiction that for all integers m and n, if mn is even then m
is even or n is even. Show your work.

Mention clearly what you plan to prove and then show a contradiction.

2

On the contrary suppose 3 mm EZ such

that mn is even
and m is odd and n

is odd .

To m=

2RtlkEzn-2ltllezmnn@ktlX2ltD-4klt2Rt2ltl-2C2kltk-t-2ttl.t

EK

go mn
is odd ⇒ Contradiction .

Thus
,

the original statement is true .



3. (8 points) Prove by contraposition that for all integers m and n, if mn is even then

m is even or n is even. Show your work.

Mention clearly what you plan to prove and then do your work.

3

Contraption : - If m
and n are

odd integers

then nnn
is an

odd integer .

Proof E- let m
= 2kt '

KEI

n=
Zltl

he 21

mn= @Re1) (21+1)

= 4 klt 2kt 21+1

= 2( 2 klektl ) + I

⇐ e 21
= Jet + I

°o° mn is odd



4. (6 points) How many zeros are at the end of 458 · 885
? Explain how you can answer

this question without actually computing the number. You will not get any points if

you use the calculator to find the answer. (Hint: 10 = 2 · 5.)

4

458.885 = ( 9. 5)
8

( 8. (1)
5

=
98.§8i(23.1115

=
q8 .58.215.115

= §.2) 8.98 .

27.115

=
108 .

98.27 .

115

.

°

.

108/458.885
but

109/1458.885

% There are
8 zeroes

at the

end of
458.885 .



5. (8 points) Prove that n! + k is divisible by k, for all integers n � 2 and k = 2, 3, . . . , n.
Show your work.

5

Note that Rfu

. : since BNEZ

°o° Rln !

and RIR

E k |n!tk for n%2 and k=2
, } .

.

in .



6. (6 points) Find two di↵erent explicit formulas for the following sequence using two
di↵erent variables. Show your work.

1

3
,
9

9
,
25

27
,
49

81
,
81

243
,
121

729

6

An
=(2ntD2

Tnt ,
OENES

bm= (2mg÷n'5 ,

1 EmE6



7. (8 points) Use the principle of mathematical induction to prove the following.

n�1X

i=1

i(i+ 1) =
n(n� 1)(n+ 1)

3
, for all integers n � 2.

Show your work and show each step.

7

Basisstep n=2 LHS : ÷z
,

it 'tD ItzttttfRHS : 2(2÷(2t) =

2.ly#=2VTudndives6p_
suppose

the result is true for

n=k .

E §÷ i City = !R(kD(ReD3

EPIC it D= Fei lit ' ) tk ( Rtl ) =

t.tt#Rt4kCk+D=kCrtDfkI+Y=k(RtD(ke2)

DR
3

lj¥hitD=Ei lit D=(ktiHkt=)KDD
Thus the result is the forn=£| .

Hence
,

by the induction the
result is the for

all n -7/2 .


