MATH1040 Basic Mathematics Practice Problems 4 SOLUTIONS

1. (1) BNE=1{3,9,1}n{-3,-1,7,2,0,9,—2,1,6} = {9,1}
On Venn diagram:

B E

(2) i BND=1{3,59,-24,8,6}n{-2,6} ={-2,6}

iii. B\D = {3,5,9,-2,4,8,61\{~2,6} = {3,5,9,4,8}



3) i G={3,-1}

e
=

L GUA={3,-1}U{3,5,7,4,8,6} = {3,—1,5,7,4,8,6}

e
=

iii. GNA={3,-1}n{3,5,7,4,8,6} = {3}

i

<

. G\A={3,—-1}\{3,5,7,4,8,6} = {~1}

A\ (GUE) ={3,5,7,4,8,6}\ ({3, -1} U {-2})
={3,5,7,4,8,6\{3, -1, -2}
={5,7,4,8,6}



vi.

vii.

viii.

ix.

ii.

iii.

iv.

i. Prob(s; is even) = % =

(GUAN\E = ({3, -1} U {3,5,7,4,8,61)\{—2}
={3,-1,5,7,4,8,6}\{—2}
={3,-1,5,7,4,8,6}

EU (G U A) = {_2} U ({37 _1} U {3a 9, 7a478v 6})
={-2)U{3,-1,5,7,4,8,6}
=1{3,5,-1,7,-2,4,8,6}

End={-2}n0=0

(ANG)U(ANE)=({3,5,7,4,8,6}N{3,-1}) U ({3,5,7,4,8,6} N {—2})
={3}U0

= {3}

1

2

Prob(sy =5) =

Prob(sy <2)=

= D=

0
Prob (s; is even and s1 < 2) = 6= 0

4
Prob (s is even or 1 < 2) = i=3



0
vi. Prob (s is even given that s; < 2) = 1= 0

1 1
vii. Prob (s is even) = 2 and Prob (s3 is even) = 3

Now s1 and sy are chosen independently,

so Prob (both s; and s2 are even ) = Prob (s is even) x Prob (sq is even).
1 1

Hence Prob(both s; and s are even ) = 3 X 3 6

viii. By the principle of inclusion\exclusion,

Prob (s1 is even or sy is even) = Prob (s1 is even) + Prob (sg is even) — Prob (both s; and so are even ).
1 1 2
Hence Prob (s; is even or so is even) = 5 + 3753

ix. Now s1 and s9 are chosen independently, so

Prob (s; is even given that s, is even ) = Prob (s; is even).

Hence Prob (s; is even given that ss is even ) = 3

(1) EnB={3,-1,0,4,8,6}n{1} =10
On Venn diagram:

E B

(2) i BNC={-3,-1,2,6}n{7,2} ={2}

ii. BUC ={-3,-1,2,6}U{7,2} ={-3,-1,7,2,6}



(3) i C={3,54,6}
ii. CUF ={3,5,4,6}U{7,4,6} = {3,5,7,4,6}
iii. FNC ={7,4,6}N{3,5,4,6} = {4,6}

iv. C\F = {3,5,4,6}\{7,4,6} = {3,5}



F\(HUC)={7,4,6}\ {3,7,9}U{3,5,4,6})
={7,4,6}\{3,5,7,9,4,6}
=0

vi.

(FNC)NH = ({7,4,6} N {3,5,4,6}) N {3,7,9}
= {4,6} N {3,7,9}
=0

vii.

CU(FNH)={3,54,6}U({7,4,6}n{3,7,9})
={3,5,4,6}U{T7}
={3,5,7,4,6}

viii. 0NC =0nN{3,5,4,6} =10
ix.

(CUH)\(FU®)=({3,5,4,6}U{3,7,91)\ ({7,4,6} U D)
={3,5,7,9,4,6}\{7,4,6}
={3,5,9}

1
(4) i. Prob(t, is odd) = 3

1
ii. Prob(ty =2)= 5



1
iii. Prob(t1 > 1) = 3
. . 0
iv. Prob(t; isodd and t; > 1) = 5= 0

. 2
v. Prob(t; isodd ort; > 1) = 3= 1
. . : 0

vi. Prob(t; is odd given that ¢t; > 1) = 1= 0

1
vii. Prob(t; is odd) = 2 and Prob (ta is odd) = % .
Now t; and t9 are chosen independently,

so Prob(both t; and ty are odd ) = Prob (t; is odd) x Prob (t2 is odd).
1 3 3

Hence Prob (both t; and t5 are odd ) = 3 X 7 =Td

viii. By the principle of inclusion\exclusion,
Prob (t1 is odd or ty is odd) = Prob (t1 is odd) + Prob (t2 is odd) — Prob (both ¢; and t are odd ).
1 3 3

5
Hence Prob (t1 is odd or t5 is odd) = st 1=

ix. Now t; and t5 are chosen independently, so
Prob (t1 is odd given that t, is odd ) = Prob (¢ is odd).
1

Hence Prob (t1 is odd given that s is odd ) = 5

(1) FnB={3,7,0,9}n{7} = {7}
On Venn diagram:

(2) i BnA={6\n{1}=0




iii. B\A = {6}\{1} = {6}

iv. A\B = {1}\{6}

(3) i C={-1,0,91}

ii. FUC ={5,0,4,1}U{-1,0,9,1} = {5,-1,0,9,4,1}
fii. CNE={-1,0091}n{504,1} = {0,1}

iv. E\C = {5,0,4,1}\{=1,0,9,1} = {5,4}



E\ (CUQG)={5,0,4,1}\ ({-1,0,9,1} U {9,8})
={5,0,4,1}\{-1,0,9,8,1}
= {5,4}

vi.

(GUC)NE = ({9,8}U{-1,0,9,1}) N {5,0,4,1}
={-1,0,9,8,1}n{5,0,4,1}
= {07 1}

vii.

CUENG) ={-1,0,9,1}U ({5,0,4,1} N {9,8})
={-1,0,9,1}U0
= {-1,0,9,1}

viii. P\F = 0\{5,0,4,1} =0
ix.

(CUB)\(CUG) = ({-1,0,9,1} U {5,0,4, 1)\ ({-1,0,9,1} U {9, 8})
={-1,5,0,9,4,1}\{-1,0,9,8,1}
= {5,4}

2
(4) i. Prob(sy is even) = 1-3

ii. Prob(s; =10)=0



3
iii. Prob(s1 <9) = 1

2 1
iv. Prob(s; is even and s; < 9) = i-3

3
v. Prob(sy isevenor sy <9)= 1

2
vi. Prob (s is even given that s; < 9) = 3

1 1
vii. Prob (s is even) = 2 and Prob (sq is even) = 3"

Now s; and sy are chosen independently,

so Prob (both s; and s are even ) = Prob (s; is even) x Prob (sq is even).

1 1
Hence Prob(both s; and s are even ) = 3 X 3 %

viii. By the principle of inclusion\exclusion,

Prob (s1 is even or sy is even) = Prob (s1 is even) + Prob (sg is even) — Prob (both s; and so are even ).

. . 1 2
Hence Prob (s is even or sg is even) = — + = — -

1
2 3 6 3
ix. Now s1 and so are chosen independently, so

Prob (s; is even given that s; is odd ) = Prob (s; is even).

Hence Prob (s; is even given that s is odd ) = 5

(1) CNnF=1{5,7,2,—-2,8tn{3,5,2,0,-2,1,6} = {5,2, -2}
On Venn diagram:

(2) i ENB=1{-1,52,9,4,8,6N{-1,7,2,4,-2,6,1} = {—1,2,4,6}

10



3)

i. F={5720,94,86}

ii. CUE ={-3,-1,2,0,-2,1}U{3,7,2,9,1} = {-3,3,-1,7,2,0,9, 2,1}
fii. CNF={-3-1,20-21}n{572,0,9,4,8,6} = {2,0}

iv. F\E = {5,7,2,0,9,4,8,6}\{3,7,2,9,1} = {5,0,4,8,6}

11



C\(FUE) ={-3,-1,2,0,-2,11\ ({5,7,2,0,9,4,8,6} U {3,7,2,9,1})
={-3,-1,2,0,—2,1}\{3,5,7,2,0,9,4,8,6,1}
={-3,-1,-2}

vi.

(F U E) ne = ({57 7,2,0,9,4,8, 6} U {3a 7,2,9, 1}) N {_35 -1,2,0,-2, 1}
—{(3,5,7,2,0,9,4,8,6,1} N {~3,-1,2,0,~2,1}
={2,0,1}

vii.

FU (C n E) = {5,7,2,0,9,4,8,6}U ({_37 -1,2,0,-2, 1}0 {377a279a 1})
— {5,7,2,0,9,4,8,6} U {2, 1}
={5,7,2,0,9,4,8,6,1}

viii. pUC =0uU{-3,-1,2,0,—-2,1} ={-3,-1,2,0,-2,1}
ix.

(CUF)N(FNE)=({-3,-1,2,0,—2,1}U{5,7,2,0,9,4,8,6}) N ({5,7,2,0,9,4,8,6} N {3,7,2,9,1})
={-1,7,2,0,-2,1,6,-3,5,9,4,8} N {7,2,9}
= {7,2,9}

(4) i. Prob(ry isodd) =

(G101 )

ii. Prob(r; =6)= -

12



4
iii. Prob(ri > 2) = 5
. . 2
iv. Prob(ry is odd and r > 2) = B

4
v. Prob(ry is odd or r; > 2) = 3

2 1
vi. Prob(r; is odd given that r1 > 2) = 1-3

2 1
vii. Prob(ry is odd) = 5 and Prob (ry is odd) = % =3

Now 71 and r9 are chosen independently,

so Prob (both r1 and ry are odd ) = Prob(ry is odd) x Prob (rq is odd).
2 1 1

Hence Prob(both r; and ro are odd ) = FX5=%

viii. By the principle of inclusion\exclusion,
Prob(rq is odd or rg is odd) = Prob (r1 is odd) + Prob (ry is odd) — Prob (both r and r2 are odd ).
2 1 1 7

Hence Prob (ry is odd or rs is odd) = R + R ARET

ix. Now r; and ro are chosen independently, so
Prob (rq is odd given that ry is even ) = Prob (r1 is odd).
2

Hence Prob (1 is odd given that ry is even ) = R

(1) FNC ={-3,-1,9,—2}n{3,7,-2} = {2}
On Venn diagram:

(2) i CNA={3,9,4,8}n{-3,3,5,—1,0,—-2} = {3}

13



~1,5,0,9,4,—2,8}

3) i G={32}
ii. GUH = {3,2}U{3,5,7,9,4,—2,6} = {3,5,7,2,9,-2,4,6}
fii. ANH ={-3,-1,2,0,9,-2,8,6,1}N{3,5,7,9,4,-2,6} = {9, —2,6}

iv. A\H ={-3,-1,2,0,9,-2,8,6,1}\{3,5,7,9,4,—-2,6} = {—3,—1,2,0,8,1}

14



A\ (G U H) = {_3v _1a 2707 9, _23 87 67 1}\ ({37 2} U {37 5a 77 9a47 _276})
={-3,-1,2,0,9,-2,8,6,11\{3,5,7,2,9, —2,4, 6}
={-3,-1,0,8,1}

vi.

(AAH)\G = ({-3,-1,2,0,9,-2,8,6,1}\{3,5,7,9,4,—2,6})\{3,2}
={-3,-1,2,0,8,1}\{3,2}
={-3,-1,0,8,1}

vii.

G\ (A\H) = {3,2}\ ({~3,-1,2,0,9,-2,8,6,1}\{3,5,7,9,4, -2,6})
={3,2}\{-3,-1,2,0,8,1}
= {3}

viii. HUD = {3,5,7,9,-2,4,6} U0 = {3,5,7,9, —2,4,6}
ix.

(O0UH)U(GUA) = (0U{3,5,7,9,-2,4,6)U ({3,2} U{-3,-1,2,0,9,~2,8,1,6})
={3,5,7,9,4,-2,6} U {3,-3,-1,2,0,9,-2,8,6,1}
=4{3,-1,7,2,0,—-2,1,6,-3,5,9,4,8}

. . 3
(4) i. Prob(ry is odd) = R

1
ii. Prob(r1 =9) = R

15



4
iii. Prob(r; > 6) = R

2
iv. Prob(ry is odd and r > 6) = R

)
v. Prob(ry is odd or r; > 6) = 5= 1

2 1
vi. Prob(ry is odd given that r1 > 6) = 1-3

2 1
vii. Prob(ry is odd) = g, and Prob (rq is odd) = 1-3"

Now 71 and r9 are chosen independently,

so Prob (both r1 and ry are odd ) = Prob(ry is odd) x Prob (r9 is odd).
3 1 3
Hence Prob(both r; and ro are odd ) = R X 2= 10
viii. By the principle of inclusion\exclusion,
Prob(rq is odd or rq is odd) = Prob (1 is odd) + Prob (ry is odd) — Prob (both 1 and r2 are odd ).
3 1 3 4

Hence Prob (ry is odd or rs is odd) = R + 3 10°3

ix. Now r; and ro are chosen independently, so
Prob(rq is odd given that ry is even ) = Prob (r1 is odd).

3
Hence Prob (r1 is odd given that ry is even ) = R

16



