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(1) {a) Show that the stationary pointsof y= { i z}} * are exactly those points on the carve
that have * coordinates which are zeros of elther flx) or f {x).
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Use the graph of y= z2(4— x) to justify the feaiures shown on the graph above.
Copy the graph of y= ' {4- ;}1 and mark on the eonrdinate nxss the valoes of
x and v at the stationary points.
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@)y P{x)={x+2)x-1){x~3}
{1y Sketch y= £{x) showing the inlercepls on the conrdinate axes.
" i
(ii) On separate diagtams, sketch the graphs of y=] P{x}], y=P{lz]). y= O
ny asymplobes.

showing the infercepls on the coordinale axes and the equations of ans
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the origin. Find the coordinates of P,

(ity Find the sct of values of the real number & such that the cquation ™" = kx  has two
reat and distinet solutions. .
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(¢} Consider the function flx)=In{l+oosx), =27 Sx£2x, where 14T, T#=7.

(it Show that the function § is even and the curve v= f{x)

vilues of x imés dosmadn,

(i) Sketch the graph of the curve y= f{x].
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The diagram shows the graph of ¥

=

Flx).

Skeich sach of the following functions v separate half page sketches.

@ »=rs)
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iv) y= o1t
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SOLUTIONS B
(1) f(a) —{!(E)} = Ef{ﬁl f’s’}}
Stationary points on y= [Fx)}" oocur when

g-? ={}, thatis when f{z}=10 ar f”i:fﬁ =0,
by

(b) v
y e
4l é g;.é-t ~ %)
1 \a -
ol 2 e

?EE‘E;ED;ES with axis of symemetry
r=2 andvyeriex (2,4}

¥= '{f (T}} ' where f{;} =¥ (4-x)

}F[;’;;’}:ﬂ = ‘};=§;;=i§

Henee y= z*(4—x)" hag stationary points
ot (0,0, {4,0), (2,16} , from (o).

{f('t] =0 when _;'lfx} Fx) have samic sign

Ew{j ) <0 when Flx), F(x) have opposite sign
T .

o - + ~
Fegn af f—}i Ej E;% . {? * -
dx 0 5 4 X

Henge stationary poin bave nature shown in the
diagram. ‘
i




CEM — Review — Graphs 1 10

@
(@)

(3 - (i)
b/ M ()]
y=| Fx
6 y=r(y 6 !
;f\\ 1! ’//—’\\ f;ﬂ\ J
[N ] / \/ /
-2 0 ;vs M -2 o] 1 3 -
¥
e y=rl)
, / \ |
AR
_3\] o l\/1 -

(b)

Answer

)

Y 0 Px,, e
F‘(xl . é—s‘) . .
7 H -x y=e grad. OF =
: y=e dy . £
=g - .
\\ ax grad. fangent at P=—¢ *
x‘”ﬁa RL
¢ -
. - Since OF is tangental P,  ~—= g
0 \ P x,
f.zfl-kl}e';‘ =0

sx=—1, A-1,e)

(i) y=-—ex istanpentibthecurve y=g™° ot Pf;E , 2}, und intersects the curve at no other point.
By inspection of the graph, for —¢ <k £0, y=kx hasno points of intersection with the curve.
for k%0, y=kr hosexacily one poind of infersection with the curve.
Since y=2™* is steeper than any Heear function of x a5 x—— o, lines y= kx, k<-e, willintersect
the curve in two distinet points.
Hence e™* = kx has iwo real and distinet solutions for {k: k<-e}.
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(©
Answer
(i )
Fx)=in{l +osx)
‘ Fl=x)=In {i +eos{-1)} =ln (1+cos x) = f{x}
Hence £ is a5 even Munctiod, :

oy i
wroy _cos x{1+cos x)—sina(~sin x)
S =~ (t+cnsx)’

cos X +eos t x+ain’x
{l+omx)®

s xl

T {i+ecosa)’

r -1 .

s x=— -<{) {since 1+onsxs,r¥kxw )
t+cokx ) )

Hence curve iy concave down throughout its domaisn.

G)

@y (0

{ii)
¥4 y=ln{l+cosx)
{(=2x, In2) Ina 2%, 1n2)
| i i
iﬁg B /
R . .
"y | 7 e !
= A U 5\ : /3’L x
: | v f‘vE
X=m-7 I=%
#
i:
0.5 -
-ir

{1 mark}
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{i) ¥
A
\ b -~ y=|f(z)
\ -
\ ,\e“{ -\"-5,._;.
A, . ~——
.5 I X
-1k
- (1 mark)
(i) 1?
k .
= = =3 X
0.5 1
ye- 1
-k fix
L
i
5

{1 mark) for asyimpeoies

{1 mark) for graph inclading the points (0.5, -1} and {1 13
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o,
e
I i
(1 mark)for points (0,1) and (1.} {1 mark) for graph
Note that whilst it is probably eutside the domain of what can

reasonably be shewm In e
sketch here of y = ¢/, it is interesting to note that as x — =, f () - G{rom above, 50

15} 3 1 from above. $o the graph of = ¢/ has a horizontal asymptote at y=1.




