Exercices 30(b)

Q.1) a) y =xlog.x
dy = log.x +1

Let dy = 0 To get the stationary turning points.

logx = -1

&ote:alim xlog;; =

x-0*

When x < 1/e , dy <

dx

The function is define for x > 0

0

0

x>1/e ,dy > 0

dx

: At (1/e ,-1/e) there are
a minimum turning point.
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(gradient function)
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The function is define for x > 0

(gradient function)

Let dy = 0 To get the stationary turning points.

b) ¥ =log.x
x
dy = _1-log.x
dx x*
dx
logx = 1 R ¢

x-0" X

When x < e , dy > 0

dx

X >e ,dy <o

dax

. e
Note: 1im Jlogx - -w

X e
dy + 0 -
dx
Y 7 TJe N\
.. At (e ,1/e) there are

a maximum turning point.
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c)y= X The function is define for x > 0 except x = 1

logx
Asymptotic bebaviour: When x-+ 0' , y -+ O
When x- 1 ,y—+« . x =1 1is a vertical asymptote.
Qdy = _log.x -1 {gradient function)
dx log®.x
Let dy = 0 To get the stationary turning points.
dx
clogx =1 . x=e ..y =e¢
When x < e , dy < 0
dx
x>e ,dy >0
dx

. At (e , e) there is
a minimum turning point.

d) vy =,log.x , Using b) and by reflecting the portion of the
x | graph which is in the 4th quadrant in the
x—axis we get the graph desired.

y
=|"°?ch/
/
4

/./"_" #;(e)_:‘)

/‘(y:' X

< >
-< /// /j e X
’ f
7 Iy=logx
7 / X




4

-Q-

Q.2) v = x%™ The function is define for all x (real numbers)
Asymptotic behaviour: When x- -® , y — +o

When x-+ +x , y - 0 .y =0 1s a horizontal asymptote.
dy = 2xe™ - xe™ =e™*(2x- x*) (gradient function)
dx
Let dy = 0 Po get the stationary turning points.
dx
~Xx=00o0r 2 Note; e™ > D p.4 0 2
When x < 0 , dy < 0 dy - 0 + 0 -
dx dx mHn max
x>0 ,dy >0 y 0 4 /e
dx

- At (0 , 0) there is
a minimum turning point.

When x < 2 , dy > 0 Ay
dx
x>2,dv <0 y=xe”
dax v
At (2 , 4/2*) there isg \
a maximum turning point. \

b) vy = xlog,(%x* -1)
Domain: The function is define for all x < -1 or x > 1
Asymptotic behaviour:
wWhen x-» - ;7 Yy > - ©
When x— 4+« , y —+ + @
Note: f(-x) = -xlog,[(-x)* -1]
= -xlog.(x* -1)
= -f(x)
.. The function is an odd
function... It is symmetric
about the origin.
Intersection with y = x

o log (x® ~-1) = 1
L X =+ VE:%
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C) y =X cosx The function is define for all x (real numbers)
Notel: f(-x) = -x cos(-X)
= =xcosx = —-f(x)

. The function is an odd
function... It is symmetric
about the origin.

Note2: Since -1 £ cosx £ 1
.. When y= x , cosx = 1

and x = 0, 2%,...

when y = -x , cosx = -1

L X =%, 3T,...

And y= 0 , cosx = 0

X =X/2 , 3m/2 ,...
dy = cosx -Xsinx
dx

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

. cotx = X . The stationary
turning points do not lie on
the lines y = * x

d) y =sinx The function is define for all x except x = 0.
X

Notel: f(-x) = sin(-x)/(-x)

= sinx/x = f(x)

: The function is an even

function... It is symmetric

about the y - axis.

Note2: Since -1 < sinx £ 1

. When y= 1/x , sinx = 1

and x = w/2,57v/2,-3%/2...

when y = -1/x , sinx = -1

G X = 3872, =R/2,...

And y= 0 , sinx = O

X =0 , 7 , =M...
dy = XCosx - Sinx
dax x*

Let dy/dx = 0 To get the
stationary turning points. V]
~ cotx = 1/x . The stationary I
turning points do not lie on !
the lines y = % x

Q.3) y = e*cos2x The function is define for all x 2 O.
Note: Since -1 < cos2x £ 1 . When y=e™ , cos2x = 1 .. X = n%x

when y =—-e™ , cos2x = -1 s 2x = 2w + 2nw L X =(n + 1/2)x%
And y= 0 , cos2x = 0 L 2X = 2,3%/2... .. X =1R/4,3%/4
45 ~
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Q.4) a) y =x*cosx The function is define for -27 < x < 2%
Notel: f(-x) = (—-x)*cos(-x)
= x?cosx = f(x)

.. The function is an even
function... It is symmetric
about the y - axis.

Note2: Since -1 < cosx £ 1
: When y= x* , cosx = 1
and x = 0, 2%,...

when y = -x* , cosx = -1

s X =7 , 3%,...

And y= 0 , cosx = 0

X =9%/2 , 3n/2 ,...
dy = 2xcosx -x*sinx
dx

Let dy/dx = 0 To get the

gtationary turning peoints.
. cotx = x/2 . The station
turning points do not lie o
the lines y = + x* , 7 \Y= X
S Y /f \<T
b) y =xsin(x/2) The function is define for 0 £ x <
Note -1 < sin(x/2) £ 1
- When y= x , sin(x/2) = 1 Ay y=%
and x =% , 5%/2 e
when y = -x , sin(x/2) = -1 //
T X = 3% y,
And y= 0 , sin(x/2) = 0 J
X =0 , 28 , 47 , 6% 7
dy = sin(x/2) +(x/2)cos(x/2) 4
dx A
Let dy/dx = 0 To get the 4
stationary turning points. . . . X
~ cot(x/2) = =-x/2 T AW 3w 5% &
-~ The stationary turning N
points do not lie on \\
the lines y = % x
y:—x\\)
N\
‘F
Q.5) ¥ = sinX - cosx and y = (sinx - cosx}’» \_/0 < x < 27
N
24
2
= (§in x~ cosx)

4




Q.6) y = cosx ~%cos2x and y = (cosx ~%¥cos2x)? ; 0 < x < 2%
Ay
2

y=(cosx -1 Cos23()2

Q.7) y=_x — 1 the function is defined for all x
Xx + 1 {(real numbers) except x = -1

Asymptotic behaviour:
When x -t o« , y-=1 . ¥y =1 1is a horizontal asymptote.
When x -+ -1 , y-» *« . x = -1 1is a vertical asymptote.
dy = 2 {gradient function)
dx (x + 1)
gy > 0 .. there are no stationary turning points and

dx the function is always increasing.

Yy =[x The function is defined for x < -1 or x > 1

the graph of this function is as shown below (broken line).
=1
V + 1 as y = (x-1)/(x+1)} is positive in this domain.

Q.8) vy = _x + 2 the function is defined for all ¥
X - 3 (real numbers) except x = 3

Asymptotic behaviour:

When x » + o , y -1 R

When x - 3 , y *++tx X

1 1is a horizontal asymptote.
-1 is a vertical asymptote.
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dy = -5 (gradient function)
dx (% -~ 3)3
~dy < 0 . there are no stationary turning points and
dx the function is always decreasing.
the graph of this function is as shown below (broken line).
y =[x+ 2 The function is defined for x < -2 or x > 3
X - 3 as y = {x+2)/(x-3) is positive in this domain.
AY
e S A
« =< Jg
as
3+
Y
Q.8 y=_1 - x° the function is defined for all x
1+ x* (real numbers).
Asymptotic behaviour:
When x -+« , y-» =1 .y =--1 is a horizontal asymptote.
dy = _-= +%2)=-2x(1-x*) = —4X (gradient function)
dax (L + x*)* (1 + x*)?
Let dy = 0 To get the stationary turning points.
ax
X = ’ y = X O
When x < 0 , dy > 0 dy + o -
dx dx max .
x>0, dy<o y —7 1 T
dx
At {0 ,1) there is a maximum turning point.
The graph of this function is as shown below (broken line).
y =[1 - x> The function is defined for -1 < x < 1,since
VY x* vy = {1-%x?)/(1+x®) is positive in this domain.
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0.10) a) vy = Vx -1 The function is defined for x > 1.
X

Asymptotic behaviour:

When x - +x , y = 0" .y =0 is a horizontal asymptote.
Purning points:
dy = x =) ~V(x-1) = 2 - x (gradient function)
dx x* 2x*/(x-1)
Let dy = 0 To get the stationary turning points.
dx

X =2 y = 1/2 x 2
When x < 2 , _dy > 0 dy + 0 -

_ dx dx P

x>2, dy<o y — 172 —

dx
. At (2 ,1/2) there is a maximum turning point.
The graph of this function is as shown below .
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b) y = _x+ 1 The function is defined for x > 1.
VX -1 .
Asymptotic behaviour:
When x > +x , y - vx - ¥ = v¥X is an asymptote.
x - 1 , Y-+« . x=1 is a vertical asymptote.
Purni ints:
dy = y[X-1)=(x+1)/2V{x-1) = x - 3 (gradient function)
ax (x-1)2 2(x-1)Y2(x-1)
Let dy = 0 To get the stationary turning points.
dx
X =3 , y = 2v2 X 3
When x < 3 , _dy < 0 dy - o +
dx dx mi
x>3, dy >0 Yy — 2V e
dx

: At (3 , 2VZ) there is a minimum turning point.
The graph of this function is as shown below .
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c) y* = x* - 9x
A
vie
3
“ > %
9
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-vio]
v
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We.le) d) ¥ = ¥V{X—L) X&) ~ 4
\ 7 y={x_D(x-2)

N

y= (X -1)(X-2)

7
b) y = - V(x-1)(x-2
(x-2) k4 Ay (x.2)
2\ /
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y? = (x-1)(x-2)

c)

Ay

-1

y=-Yx

— X

N2 -1y

-2

Y

Y
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c)y x2 —y* =1

04
3
B X
1 v 2
a.2
xX—- =1
-ﬁ Y
v
Q.14 & Q.15)
a) y = f{x) = (x =1 Y(x + 1) = _x2 - 3

(x - 2 ){x + 2) xX* - 4
Domain:the function is defined for all x (real numbers) except
forx =2, -2
Note: f(-x) = (-x)* -1 = % - 1 = f(x)
(-x)> — 4 x* - 4
- f(-x) = £(Xx)
. The function is an even function... It is symmetric about the
y — axis.
Asymptotic behaviour:

When x -t e« , y 1 cy=1 is a horizontal asymptote.
x+*+2 , Yy« x = + 2 are vertical asymptotes.
Purning points:
dy = _2x(x? —4)=-2x(%x* =1) = -6% (gradient function)
dax (x* - 4)° (x? - 4)°
Let dy = 0 To get the stationary turning points.
dx
~x =0 y = 1/4 X1 0
When x < 0 , _dy >0 dy + o -
dx dx et
x>0, dy<o Y P V4 T =
ax

. At (0 ,1/4) there is & maximum turning point.
The graph of the function f(x) is as shown
pelow (solid line).
Yy = q(X)=/_x1:_;
x* - 4
The function is defined for :
x <=2, -1 Xx <1 orx>2
as y = £(x) (x+31)({x-1) is positive in this domain.
(x+2) (x-2)
- The graph of g(x) is as shown below (broken line).

A

—t



I;JFFWWN

IS BN EN =N T NE B N BN B =S

-1G-

whi y = F
) I

€
X

~

X)= X
¥ -1

Domain:the function is defined for all x (real numbers) except
for x =1 , -1

Note: f(~-x) = x e -X = =f(x)

(-x)* - 1 x* - 1
: The function is an odd function..: It is symmetric about the
origin.

Asymptotic behaviour:

When x -+« , y =0 ~ ¥y = 0 is a horigzontal asymptote.
x+*1 , y-=+ 3t «x X = * 1 are vertical asymptotes.

Turning points:

dy = _~1-x? (gradient function)

dx (x* - 4)2

Since -1 - x* < 0 for all values of x . dy/dx < 0 and the

function is always decreasing.
The graph of this function is as shown below(solid line).

y=9&k¢¥§?¥

The function is defined for :
-1 < x <0 or x >1
;= £(x) = X is positive in t

o
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as y = k{(
e -
P: S - Kk
3 -y P PR [P T
The graph of g{x) is as shown below (broken line).
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c)y=f(x)= (x +2 }¥(x-3) =x2=- X=-6
(x +1 )(x - 6) xX* - 5x - 6
Domain:the function is defined for all x (real numbers) exceptl
for x=-1, 6
Asymptotic behaviour:

When x - tx , y = 1 -~y =1 is a horizontal asymptote.
X >~-1 , y-%+« . x=-11is a vertical asymptote.
X - 6 , y=t«x x =6 is a vertical asymptote.
Turning points:
dy = _(2xX-1)(%*® =5x —6)—(2x=~5) (X% =X «6) = —-4ax* =24
dx ( x* = 5% - 6)? (x* - Bx - 6)7
Since -4x*> -24 < 0 for all values of x . dy/dx < 0 and the

function is always decreasing.
The graph of this function is as shown below(solid line).
y=9gxX)=f{xX + 2 )(X = 3)
(x + 1 )(x - 86)
The function is defined for :
¥ >-2, -1 <x <3 or x>6
as y = f(x) = {x + 2)(x - 3) is positive in this domain.
(x + 1)( )
. The graph of g{(x) is

!

Xx - 6)
as shown below (broken line).
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d) y = x*+ 3 = %>+ 3
X(x - 3) x* - 3x
Domain:-the function is defined for all x (real numbers) except
forx=0, 3
Asymptotic behaviour:

When x + @ , y -1 -~y =1 1is a horizontal asymptote.
X - 0 , y—~*w . x=0 is a vertical asymptote.
X - 3 , y—+to x = 3 1is a vertical asymptote.
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Turning points:
dy = _2x(x® =3x)—(2x =3)}(x* + 3) = _=3(x” + 2% =3)
ax (x* - 3x)? (x? ~ 3x)?
Let dy = 0 To get the stationary turning points.
dx

- X2+ 2% -3 =0 L X=-3 or x=1

X -3 Q 1

dy - o0 + E + 0 - -

dx min max \

= 273 7 <2 TS

When x < -3 , dy < 0
dx

X >=-3 ,dy > 0
dax
: At (-3 , 2/3) there is

a minimum turning point. Ay 4
When x <1 , dy > 0
ax

Sy

-

f
X > 1 ay < o l
'dx / ‘k‘
: At (1 , -2) there -1 N

is a maximum turning 4M¢:::£;:;;”,_ 1 ——*
point.The graph of this 1%
function is as shown o 3 X

below (solid line). - -1 1 2 3
Yy =9g(x)=/x+ 3
x* - 3x 4

The function is defined

for : -4
X <0 or x > 3
as y = f{x) = _x> + 3 ¥
x? - 3x X=3
is positive in this domain.
. The graph of g(x} is as Y
shown below (broken line}. v y= (1)
A
Q.16) a) y = (x* - 1) 9
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c) y = tan®x

b) y
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P=x2- 24+ _1
) x?
haviour:
« , y-(x*-2) - 0 -

y={x_

gxr

Asymptotic
When x -
asymptote.

I+

Yy = x*- 2 is an
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Q.17) a) y*= x(x-1)(x+1)

g 3




b) y*= (x+1)(%x-2)2

-4

T\ 2
/ N /y=‘x+l')(‘x—2’)
// \\//
-t 1 o 3 » X
2
v
c) y*= sinx , -27 £ X 2T
AY
y2 sin x
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