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Exercises 30(c)
Q.1) x + |x| 2 2
x + |x]| = 2
When x > 0 , 2x = 2 L x =1

When x < 0 there are no solutions.
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The general solution is x > 1 v

b) [x* 1 3
x> -
x* -
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x =z
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or %2 -1 = =3
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has no real solutions.

- -

'
e
W

A

The general solution is x < -2 or x > 2




c) jx -1 - |x - 2| <0

|x = 2{ - [x - 2| =0 Lox =1 o= |x -~ 2]
L X =1=x-=2 or X =-1=-x+ 2
has no real solutions. x = 1%
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. The general solution is x < 1%
d) | Sinx | > cosx 0 < x <27
| Sinx | = cosx
~ 8inx = cosx or Sinx = -CcosX
tanx = 1 ~ tanx = -1
X = _X o X =2
4 4
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- the general solution T < X < _7%
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e) X -2 < 3
Xx + 1
X - = 3 X - 2 =3x + 3

The general solution x < -2% or x > -1.

f) X2+ 2x ~ 6 > 2 X + 3 - 3 > 2

X -1 Xx -1
Note : the function y = x + 3 « 3 has no turning
. Xx -1
points and strictly increasing. A X=
X2+ 2% = 6 = 2 LX =+ 2 ¥y
x -1 t v
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The general solution is : 4
=2 <X <1 or x> 2 Y



gy x + 2 + 4 < -2
x -1
y=x+2+ __4
x - 1
Domain:the function is defined for all x (real numbers) except
for x = 1
Asymptotic behaviour:
When x -+« , y —-(x +2) >0 ~y=Xx+t+2 is an asynmptote.
X - 1, y-=»+«x - x =3 1is a vertical asymptote.
Turning points:
dy = 1 =~ 4 = _¥X* = 2% =3
dax (x - 1)* (x - 1)?
Let dy = 0 To get the stationary turning points.
dx ;
- xX* - 2x -3 =0 . x =3 or x = -1
X -1 1 3 y
gy + o0 - - 0o + T
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dx max my
Yy -1
When x < -1 , dy > 0 71
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. At (-1 , -1) there is i

a maximum turning point. ¢

When 1< x < 3 , dy < 0 :
dx r

x >3 ,dy >0 /'

ax 2V
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- At (3 , 7) there / i

is a minimum turning {

point. |
Note: x + 2 + 4 = =2

x -1
- X =0 or -3
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- The general solution is t+ X< -3 0r0<x<1

h) x2 2 -1
x> - 4
Yy = <
x* ~ 4
pomain:the function is defined for all x (real numbers) except
for x =t 2
Asymptotic behaviour:
When x » + « , ¥y~ 1 "4
Xx»>+2 ,y+t«x X
Turning points:

1 is a horizontal asymptote.
+ 2 are vertical asymptotes.
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Asymptotic behaviour:

- The general solution is: x <

. 29~ -
]
dy = -8x (gradient function)
dx (x2 - 4)*
l Let dy = 0 To get the stationary turning points.
dx
. X =0
l x| -2 0 2
dy| + + - -
dx
yl =7 B —" " \\8 >
l When x < 0 , dy > 0
dx * Ay +
X >0 ,dy <0 ; |
l ax | 1
- At (0 , 0) there is 1 i
a maximum turning point. | j
l Note : x2 = -1 -f : 1 —4 -
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~2 , 2 <x<vVv2 orx>2

i) 1 - 1 -x <0 X - 6 - (1 - x){3x-=2) <0
3x - 2 X - 6 (3x - 2)(x - 6)
3x* - 4x - 4 <0 (3x + 2)(x - 2) < O
(3x - 2)(x - 6) (3x - 2)(x ~ 6)
Let y = _(3x + 2)(x - 2)
(3x - 2){x - 6)
Domain:the function is defined for all x except for x = 2/3, 6

L . | | S (]

F

When x -t « , y - = 1 is a horizontal asymptote.
X - 2/3 , y-~ = 2/3 is a vertical asymptote.
X = 6 ;s Y - = 6 is a vertical asymptote.
Since Ay/dx < 0 . the fur is always decreasing.
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j) L - x* < _1
1+ % 2
y=_1-x
1 + %x*

pomain:the function is defined for all x.

Asymptotic behaviour:

When x -+t « , y - -1 .y = -1 is a horizontal asymptote.
Purning points:
dy = _=2x() + x*}-2x(1 - x*) = ~4%
dx (1 + x*)* (1 + x*)*
Let dy = 0 To get the stationary turning points.
dx
- =4x = 0 ~x=0,y=1
X o
dy + =
d’; mix
when x < 0 , dy > 0
~ o
‘x>0 ,dy <0
dax

. At (0 , 1) there is
a maximum turning point.
NOTE: _1 - ¥x* = _1

1+ x? 2
X = k 1

V3

- The general solution
is: x < -1/Jy3 or

x > 1/V3
Q.2) a) Sin2x > _1 , O
2

Note: Sin2x = 1/2
2x = /6 + 2Kk7w or
X = w/12 + K« or
x = 1.",;.2, 13”/’12 or

-«

1A

Y
X £ 27
2x = 57/6 + 2knw
X = 57/12 + kw
x = 57/12 , 17%/12
Ay
1 Y:Sin 2X

A

-~ The general solution
is: x/12 € x £ 5% /12
or 13x/12 < x £ 17%/12
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b) Cos?*x > _1 , 02 x £ 27
4
Note: Cos®*x = 1/4 L cosx = %+ 1/2
cosx = 1/2 or cosx = -1/2
~ X =%/3 or x = 57/3 L X = 2%/3 Oor x = 4n/3

Yy = Cos?*x
Domain:the function is defined for 0 < x < 2w.
Turning points:

dy = -2sinx.cosx (gradient function)
dx
Let dy = 0 To get the stationary turning points.
dx
. sinx =0 or cosx = 0
XxX=0,w , 27 X = x/2 , 3%/2
y=9060,0,0 y = P |
AY
2
1 y:cOSX
% U I
; ; o " x
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~ The general solution is: 0 < x < ¥/3 or 2x/3 < x < Ax/3
or 5x/3 < x < 2x

¢) Sin®*x £ _1 , 0 2 x £ 2%

2
Note: Sin*x = 1/2 . 8inx = + 1/4/2
Sinx = 1/V72 or Sinx = -1//2
. X =%/4 or x = 3n/4 . X =57/4 or x = 77/4

Y = Sin®*x

Domain:the function is defined for 0 < x < 2.
Purning points:

dy/dx = 2sinx.cosx (gradient function)

Let dy/dx = 0 To get the stationary turning points.

. sinx = 0 or cosx = 0
a x=0, %, 27 X = =®w/2 , 3m/2
i y=0,0,0 y= 1 , 1
-

=~ The general solution | < 5w /4
or 7x/4 < x £ 2w




d) Sinx < cosx , 0 < x < 2w
Note: Sinx = cosx L tanx = 1
X =w/4 or x = 57/4
AY
1 ¥V = C0S X
:
¥ 3

. The general solution is: 0 < x < ¥/4 Or 5x/4 < X < 2%

e) 2Sin*x < tanx , 0 2 x 527

Note: 28in*x = tanx - Sinx(2sinxcosx -1)= 0
~ sinx = 0 or sin2x =1
. X =0, % L 2x = w/2 + 2Kk¥
. X =%/4 , bn/4
A 4
Y i y=tanx 4‘
t f
| ., 2 |
2 y:Q.Sln x

- The general solution is: 0 < x < x/2 , except x = ¥/4 or
¥ < x < 3x/2 , except x = 5x/4.
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e)* Sinx < cos2x , 0 = x =< 27
Note: Sinx = cos2x but cos2x = 1 - 2sin?*x
2sin®*x + sinx -~ 1 =0
sinx = -1 or sinx =1/2
L~ X = 3mw/2 . X =w/6 , 57/6
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