Workshop Solutions to Sections 1.1 and 1.2

1) {x e R|-3 <x <3} =[-33]

2) {x e R|-2 < x <5}=(-2,5)

3) {x e R|-2 < x <5} =(-2,5]

5) {x € R|x < —2} = (—o0, —2]

)
4) {x e R|-3<x<3}=[-33)
6) {x € R|x > —2} = (—2, )

Solution:
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(-1,71\ (39) = (-1,3] = {x e R|-1 < x < 3}

8) (-1,77u (39) =
Solution:
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(-1,71uB9) =(-19) ={x€eR|-1<x <9}

9) (-1,71n(39) =
Solution:
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(-1,71n (3,9) = 3,7 = {x e R|I3 < x < 7}

10) [-7.2| = —(=7.2) = 7.2

11) |0.14 — 7] = |0.14 — 3.14| = |-3| = 3
OR
10.14 — 7| = —(0.14 — ) = = — 0.14

12) 2—m|l=—QR—-nm)=1—2

13) [m—=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
xX>6
The solution setis (6,) = {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

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

£<—3xs—18 8x =4

-3 -3~ -3 o

—2<x<6 8

The solution setis (—2,6] = {x € R|—-2 < x < 6}. ‘= 1
)




17) 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.

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

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

The solution setis (—0,2) U (3, ).

The solution setis (—,2] U [3, ).

19) The solution of the inequality x?2 —5x + 6 < 0 is
Solution:
x2=5x+6<0
s (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?2—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
x—=2)(x-3) | +++ ——= +++
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

x?—x>2
x2—x—-22>0
o x-2)x+1)=0
The transition points are —1 and 2. We should now
investigate the sign of (x — 2)(x + 1) whereis = 0.

x2—x<2
x2—x—-2<0
o x-2)x+1) <0
The transition points are —1 and 2. We should now
investigate the sign of (x — 2)(x + 1) whereis < 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 (—o,—1] U [2, o).

The solution setis [—1,2].




23) The solution of the inequality x?> —x > 2 is
Solution:
x2—x>2
x2—x—-2>0
S 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.

-1 2
Sign of
x—=2)x+1) | +++ ——= +++
Solution Yes No Yes

The solution setis (—o0,—1) U (2, ).

24) If |3x—7| =2, then x =

[3x — 7| =2
3x—7=2 or 3x-—-7=-2
3x=2+7 or 3x=-2+47

3x=9 or 3x =5
_9 _5
x—3 or x—3
X = or x—3

25) If |[x —4| =3, then x =

Solution:
|x —4] =3
x—4=3 or x—4=-3
x=34+4 or x=-34+4
x=7 or x=1

26) The solution of the inequality |x — 3| < 4 is
Solution:
[x =3 <4
—4<x—-3<4
—4+3<x<4+3
-1<x<7
The solution setis (—1,7) = {x ER|-1 < x < 7}.

27) The solution of the inequality |x —3| <4 is
Solution:
[x —3| <4
—4<x-3<4
—4+3<x<4+3
-1<x<7
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>44+3 or x<—4+4+3
x>7 or x < -1

The solution setis (—o0,—1) U (7, ).

29) 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+43

x=7 or x < -1

The solution set is (—o0, —1] U [7, o) .

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

31) The distance between the real numbers

15 d 23
g Mt
Solution:
e distance =3 )| = >4

-3 ~(29-
24 24) 24

32) The distance between the points
(—2,-5) and (3,1) is
d=y(=2-3)%+(-5-1)2 = (=52 + (-6)?
=25+ 36 = V61

33) The distance between the pairs
(—=2,5) and (1,1) is
Solution:
d=(=2-1D2+(5-1D?=(-3)2 + (4)?
=v9+16=V25=5

34) If x2 —3x =4, then x =

Solution:

First, we write x> —3x—4 =0
= x—-49)x+1)=0
> x—4=0 or x+1=0
= x=4 or




35) If 3x2—6=0, then x =
Solution:

3x2-6=0
= 3x%=

= 2 =

2

Nwlaao ||

X
> x
= x=4V2

36) If x(x —5) =14, then x =
First, we write x(x —5) = 14
= x?2-5x=14
> x2-5x—-14=0
= (x—-7Dx+2)=0
= x—7=0 or x+2=0
> x=7 or x=-2

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

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

Solution: _
3(x—2)=2(x+1)+7 Solution: .
3Ix—6=2x+2+7 2x+3=§+9
3x-2’;;i;7+6 4 +6=x +18
4x—x=18—-6
3x =12
x =4
39) If x2+425=10x, then x = 40) If x> —36=0, then x =
Solution: Solution:
x?+25=10x x2—-36=0
x2—10x+25=0 x% =36
(x=5)x—-=5)=0 x = +V36
x =5 (repeated) x=+6

41) If 92x+8)=20—(x+5), then x =
Solution:
92x+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
5

x=—§

43) The solution of the equation
2x2—3x =5 is

Solution:
2x%2—-3x =5
2x%2—-3x—-5=0
a=2, b=-3, ¢c=-5
—b +Vb? — 4ac
12 = 2a
_—(=3) 2 J(=3)* — 4(2)(=5)
2(2)
_3+V9+40 3+V49 3+7
N 4 T4 4
347 10 5
NETTT T
3—-7 —4
xZ_—4 :T:—l

Therefore, the solution of the equation is

=—1 = —
X or x )

44) The solution of the equation
x3—-2x?2—-3x=0 is

x3—-2x>=-3x=0
x(x>?—-2x-3)=0
x(x+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

2x+1
4x = — 2 is
3
Solution:
2x+1
4x = —

12x=02x+1)—6
12x=2x+1—-6
12x—2x=1—-6
10x = =5
-5
~ 10
1

x=—§

X

46) The solution of the equation
x*+x3-2x2=0 is
x*+x3-2x%2=0
x?2(x2+x-2)=0
x2(x+2)x—1)=0
& x2=0 or x+2=0 or x—1=0
< x=0 (repeated) or x=-2 or x=1

47) The solution of the equation
6x>+x =2 is

48) The solution of the equation

[0,0) \ {1,2} = [0,1) U (1,2) U (2, ).

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*VbhZ—4ac  —(1)+ /(1) —4(6)(-2) _—b+Vb*—4ac  —(7) /(D2 -4()(3)
%12 2a - 2(6) ¥12 = 2a - 2(2)
_—1+v1+48 -1++v49 -1%7 _ =7+xV49-24 7125
12 12 12 B 4 4
_-1+47 6 1 —7%£5
T T T1272 =
-1-7 -8 2 -7+4+5 =2 1
Xy = = —_—= —— = - — = — =
27712 T 12 3 1 4 2
Therefore, the solution of the equation is =7 = 5 _—12
_ 2 _ 1 X2 = 4 4 =-3
Xx=—3 orx=35 Therefore, the solution of the equation is
1
X = —3 or x=-3
49) [9’ )\ {12} = 50) Theintegerin Z isV25 = 5.
Solution:
< L L @ > 2
0 1 2

51) The rational in @Q is 3

52) Theirrationalin I is V2.




