Workshop Solutions to Sections 1.1 and 1.2

1) {x e RI-3<x<3}=[-3,3]

2) {xeR|-2<x <5}=(-25)

3) {x e R|-2 < x <5} =(—2,5]

4) {x e R|-3 <x <3} =[-3,3)

5) {x € Rjx < —2} = (=00, —2]

6) {x € Rlx > -2} = (-2, )

7) (L7I\N B9 =

Solution:

e

-1 3 E |
(-1,71\ 39 = (-1,3] = {x eR|-1 < x < 3}

8) (-1,7]U (3,9) =

cpmb——t

=\ 3 E |
(-1,71uB9) =(-19) ={xeRl-1<x <9}

9) (-1,71n(3,9) =
Solution:

S S

- 3 + 9
(-1,71n 39 =GB7]={x€eR]3<x <7}

10) |-7.2] = —(—7.2) = 7.2

11) [0.14 — 7| = |0.14 — 3.14| = |-3| =3
OR
[0.14 — 7] = —(0.14 — @) = — 0.14

2)2-al=—Q—-n)=n—2

13) JIm—-2|=m—2

14) The solution of the inequality —3x+5 < —13 is
—3x+5<-—13
—3x<—-13-5
-3x < —18
—-3x —18
-3 > -3
x>6
The solution setis (6,0) = {x € R|x > 6}.

15) The solution of the inequality 11 > 5—3x > —13 is
Solution:
11>5-3x>-13
11-5>-3x=>-13-5
6 >—3x=>-—18

6 <——3x<—18
-3 -3 -3
—2<x<6

The solution setis (—2,6] = {x € R|—-2 < x < 6}.

16) If 2x+3 =1—-6(x—1), then x =
Solution:
2x+3=1—-6(x—1)
2x+3=1—-6x+6
2x+6x=14+6—3

8x =4
4
*=3
1
*=3




17) The solution of the inequality x2 —5x + 6 > 0 is
Solution:
x>—5x+6>0
o (x—-2)x-3)>0
The transition points are 2 and 3. We should now
investigate the sign of (x — 2)(x — 3) where is > 0.

18) The solution of the inequality x2 —5x + 6 = 0 is

Solution:

x?=5x+6=0
e x—2)x—=3)=0
The transition points are 2 and 3. We should now
investigate the sign of (x — 2)(x — 3) whereis > 0.

2 3 2 3
Sign of Sign of
{x —2){x— 3) +4++ et 850 + (x—2)(x—3) F chrds = e e o &
Solution Yes No Yes Solution Yes No Yes

The solution setis (—o0,2) U (3, ).

The solution setis (—oo,2] U [3, o).

19) The solution of the inequality x> —5x + 6 < 0 is
Solution:
x2=5x+6<0
e x—-2)x-3)<0
The transition points are 2 and 3. We should now
investigate the sign of (x —2)(x — 3) where is < 0.

20) The solution of the inequality x? — 5x < —6 is
Solution:
x?—5x < —6
x2-5x+6<0
e (x-2)(x-3)<0
The transition points are 2 and 3. We should now
investigate the sign of (x — 2)(x — 3) where is < 0.

2 3
Sign of
& —2)(x—3) +¥+ e e + %+
Solution No Yes No

The solution setis [2,3].

2 3
Sign of
(x—2)x-3) | +++ -——- +++
Solution No Yes No

The solution setis (2,3).

21) The solution of the inequality x? —x > 2 is

Solution:

22) The solution of the inequality x> —x < 2 is

Solution:

x>—x>2
X2 —x—-22>0
& x-2)x+1)=0

x2—-x<2
x>—x—2<0
e x-2)(x+1)<0

The transition points are —1 and 2. We should now
investigate the sign of (x — 2)(x + 1) where is > 0.

The transition points are —1 and 2. We should now
investigate the sign of (x — 2)(x + 1) where is < 0.

-1 2 -1 2
Sign of Sign of
(x—2)(x+1) +++ —_—— +++ x—2)(x+1) +++ - +++
Solution Yes No Yes Solution No Yes No

The solution setis (—oo,—1] U [2, c0).

The solution setis [—1,2].




23) The solution of the inequality x2 —x > 2 is
Solution:
x2—x>2
x2—-x—-2>0
© x-2)x+1D>0
The transition points are —1 and 2. We should now
investigate the sign of (x — 2)(x + 1) where is > 0.

-1 2
Sign of
(x—-2)(x+1) A e 1 e ek oE
Solution Yes No Yes

The solution setis (—oco,—1) U (2, ).

24) If |[3x—7] =2, then x =
Solution:
3x—=7]=2
3x—7=2 or 3x—7=-2
3x=2+7 or 3x=-24+7
3x=9 or 3x =5

X = or x=

w WO

X =

25) If |[x—4] =3, then x =
Solution:
lx—4]=3
x—4=3 or x—4=-3
x=34+4 or x=-3+4
x=17 or x=1

26) The solution of the inequality |x —3] < 4 is
lx—3]<4
-4 <x—-3<4
—4+3<x<4+3
-1<x<7
The solutionsetis (—1,7) ={x e R|-1 <x < 7}.

27) The solution of the inequality |x —3] < 4 is
Solution:
lx—3]<4
—4<x—3<+4
—4+3<x<4+3
-1<x<L7
The solution setis [-1,7] ={x e R|-1<x < 7}.

28) The solution of the inequality |x—3| >4 is
Solution:
x—3] >4
x—3>4 or x—3<-—4
x>4+3 or x<-—4+4+3
x>7 or x< -1
The solution setis (—oo,—1) U (7,0).

29) The solution of the inequality |x — 3| >4 is
Solution:
Ix—-3]=4
x—32=24 or x—3<-—4
x=24+3 or x<-4+3
x=7 or x<-—1
The solution set is (—oo, —1] U [7, ) .

30) The distance between the real numbers
—5 and 6 is
Solution: :
The distance (d) = |(=5) — (6)| = |-11] = —(—11)
=11

31) The distance between the real numbers

15 23
8 an 12 1S
Solution:
_ 15\ /23 45 — 46
The distance ) = |(5) - (55)| = 3 |

=1l =-(-3) =2
o241 24) 24

32) The distance between the points
(=2,-5) and (3,1) is
Solution:
d=(-2-3)2+(=5-1)? = J(=5)% + (-6)
=25+ 36 =61

33) The distance between the pairs
(—2,5) and (1,1) is
Solution:
d=y(-2-12+(5-1)% = /(=32 + 4)?
=V9+16=v25=5

Solution:

34) If x2—3x =4, then x =

First, we write x2—3x—4 =10
=2 -4+ =0
= x—4=0 or x+1=0
= x=4 or x=-—1




35) If 3x2—6=0, then x =

36) If x(x —5) =14, then x =

Solution: Solution:
3x2—-6= First, we write x(x — 5) = 14
= Bx*=56 = x?>—-5x=14
- x2=_6_ = x2—-5x—14=0
3 > (x—7(x+2)=0
= # =32 = x—7=0 or x+2=0
= x=+V2 =2 x=7 or x=-2

37) The solution of the equation
3x—2)=2x+1)+7 is

38) The solution of the equation
x
2x+3 = > 4+9 is

Solution: .

3x—2)=2(x+1)+7 Solution: .
3x—6=2x+2+7 2x+3=§+9
3"“22‘:?;7‘% 4x+6=x+18
4x—-—x=18—-6

3x=12

x=4

39) If x2+25=10x, then x= 40) if x2—36=0, then x =

Solution: Solution:

x%2 425 =10x x2—-36=0
x2—10x+25=0 x? =36
x—-5x-5)=0 x = +V36

x =5 (repeated) x=+6

41) If 92x+8)=20—(x+5), then x=
Solution:
9(2x +8) =20— (x +5)
18x+72=20—x—5
18x+x=20—-5-72

19x = —57
57

ST
x=-3

42) If 2(x—5)+8=5x+3, then x =
2(x—5)+8=5x+3
2x—10+8=5x+3
2x—5x=3—-8+10

—3x=5

I
*=73

43) The solution of the equation
2x>—3x=5 is

Solution:
2x2—3x =5
2x2—-3x—-5=0
a=2, b=-3, c=-5
—b +vVb% —4ac
X12 = 2
_—(=3)+(=3)* —4)(=5)
2(2)
_3+V9+40 3+V49 347
B 4 T4 4
3+7 10 5
n=— = =3
3—7 -4
2= ==l

Therefore, the solution of the equation is

=—1 ==
X or x >

44) The solution of the equation
x3—2x2—-3x=0 is
x3—2x*-3x=0
x(x?—2x—-3)=0
xx+1D(x—-3)=0
© x=0 or x+1=0 or x—3=0
© x=0 or x=—1 or x=3




45) The solution of the equation

46) The solution of the equation

2x+1 . x*+x3-2x2=0 is
4x = —2 is .
Solution:
Solution: x*+x3-2x2=0
4x=2x+1— x2(x2+x—-2)=0
*x+2)x—-1)=0
12x=(2x+1)—-6 o x2=0 or x+2=0 or x—1=0
12x=2x+1-6 & x=0 (repeated) or x=—-2 or x=1
12x—2x=1-6
10x = -5
_ -5
*=70
_ 1
2
47) The solution of the equation 48) The solution of the equation
6x2+x=2 is 2x2+3=-7x is
Solution: Solution:
6x2+x=2 2x2+3=-7x
6x>+x—2=0 2x2+7x+3=0
a=6, b=1, c=-2 a=2,b=7, c=3
—b+VbZ—4ac —(1)+/(1)?—4(6)(-2) —b+VbZ=4ac —(7)+-J(D?-4(23)
— — X = s
2 2a 2(6) 12 2a 202)
—1:!_-\/1+48_-—1i\/49_—1i-7 _—7i\/49—24_—7-l_:\/25
a 12 12 T 12 a 4 T 4
-147 6 1 _—7%5
=713 272 =
L _T1=7_-8_ 2 _=7+5 -2 1
27712 12 3 NETYT T T2
Therefore, the solution of the equation is _ —7—5 _ —-12 _
2 1 ===
X=—— Oor x=— . Lo
3 2 Therefore, the solution of the equation is
1
X = —3 or x=-—3

49) [0,00)\ {1,2} =
Solution:

>—o o
o 1 2
[0,00)\ {1,2} = [0,1) U (1,2) U (2, ).

50) The integerin Z isV25 = 5.

2
51) The rationalin Q is 3"

52) Theirrationalin I is V2.




