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Figure 5
Figure 5 shows a sketch of the curve with equation y = f(x), where

_ 4sin2x
f(x) = Tl 0<x<nm

The curve has a maximum turning point at P and a minimum turning point at Q as shown
in Figure 5.
(a) Show that the x coordinates of point P and point Q are solutions of the equation

tan2x = \/5

(b) Using your answer to part (a), find the x-coordinate of the minimum turning point on
the curve with equation

(1) y=1(2x).
(i) y =3 - 2f(x).
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Question  continued

o) Jix)= L'S;l%f Quotient Rule : @

c 5(1) = h(x)-3(x) - h(- )
(3(:)*

* Stodionasy  Poink when  §3) =0

h'(n} = BCos dx

l«d h(’i) kSin 3z
3 @) = ef* 9(x) = f7e"*"!

- hSinax- ﬁe, =0 @

2§ = [oosx e®
(eﬂ:-l)

=) %Casax.eﬁ’"- hﬁs;naxeﬁ"' =0
glex-' (%Cos ax-hlasinax) =0 ©
A tan3x =

Bos dx - Ui2Sindx =0

Sindx
Cas aX

e

D)
) BCosdx = hfaSindx
=9 R = hﬁ‘&m&x =) Sindx =
Cosax Cosax uJz
=>  ian (Rx) = {2 oS Tequ.irul @
b) i) =5
For ‘535(1) =) Tandx = {2
Fov usf(a;) = tanhz= {2
X: tan'Ja + D @
N h
X = Lotk 0)
W) B 3-30) <> tandas ES
2= t'(3) - 0wz @
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Figure 2
Figure 2 shows a sketch of the curve C with equation y = f(x) where
fx)=4(x*-2)e™ xeR
(a) Show that f'(x) =8(2 +x — x’)e™
3

@) fwr u(sta)e™ Pt Rude

fp= 8(x)-he) Hen  [é)= Sx1h(n+ 3whiy

lt 3G = 4(x~2) then 9B(x)= Sz __
h(x)= e-%* thn h{x)=-3¢ @

= [

5 )

=) 5?1): %(Q+I-3:z)€'u oS quwno\°®

— s

= Qe ‘-r(x"'-:l)' - Qe'u ©
z e’ - P (129
3l x -x”*&)e’u
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(b) Hence find, in simplest form, the exact coordinates of the stationary points of C

b) 5 (’1) = 3&3* I-I‘)Bﬁz; S"'GJ"OQI\WS Poini's : f('l) =C

=) %(a-\' I-I?')e"u' = 0/ -3 ond =+ e_.?.x ‘u\ both Sdes>
=5 QA+ X-x* =0 €

=  x"-x-&=0 M A

= (x-3)(x41) =0 -2 -

/\
24l z-1 V7

=Y X:2 and x=-1 @ ]

&, Y y(a)-h((a) -2)e
1, 3= k)= b(~’)-a)e"

Ou/ Coordiholes aw : (Q,%e"')

——

u(aze“’ = %M==y 0

X =
Fov X=- -he =Y

n
~

and (- l,;l-le") 0)

G3)
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The function g and the function h are defined by

g(x) =2f(x) xe R
h(x)=2f(x)—-3 x>0

(c) Find (i) the range of g
(1) the range of h

3)
¢) 1) {0 = L(x™2)e™ => 36)= afw = I@*a)e™*
If cainales of £(x): (@b) then 3G :(a.24)
C
lowes limit of ! @x -lke® = -%e”
_ ugpey bmt o} :U'ﬂ:’ @
0 X

=) Zuuo.: [-3e* o) ©

c) %) h{x)=af®-3 = -a)e ™ -3 fo  x%0

Ae lowe  lind of He fonge will & ot X=C =) h(o) = 3Ca)e **°-3
=D h(o) = _—_I_‘? O)

e uppev bound. will R ow Maximum Huing point (Sike x> o).
Fom park b thx  Mox twdng Point hed Y-lahe of B
D for the h() Pmchiw E\is ot i be 2x B -3 = ICe,: -3

ch\,og, : [-l:li lee™-3] © B
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A scientist is studying a population of mice on an island.

The number of mice, &, in the population, # months after the start of the study, is
modelled by the equation

900

= W , L€ R, t 2 0
(a) Find the number of mice in the population at the start of the study.
L e-o

(b) Show that the rate of growth v is given by v - N@E0O - N)
dr dr 1200

The rate of growth is a maximum after 7 months. —) dN

- O
d€
(¢) Find, according to the model, the value of T.

According to the model, the maximum number of mice on the island is P.

(d) State the value of P. O E oo

0y

C))

C))

(1)
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Question  continued

&) Skt => €-0

N(Stua&) = QOQ

Q § e 0

200 - 90

1\

10
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Question  continued

b)
N-_ 400
31—?.6-0.'5&
-—0-25¢y - |
N=4d(3r?e )
= <3(E)> =) = CLL) A= 8(&)
a4y ~7ﬁ'Cu\)x3‘Ct)
dx
0.5 €

Nz 900 o W= 3tre a5
dnN - - Qoo WLt du =¢f - 0.285x¥xe”
AU e

-2
AN = 900 x o.zsx}e'qu_t % (3+?e'°'2'5€) -
dE X N
U = 100 2 ,}C—Q.'LS'C .
gf?e-o-zst
Fe Wt _ 4o 3
N
AN - 900 xC‘f_@-z)x M;>/
dt e N 200"
- 2o, B (200-N) x4 N
G P aet” 906 3oa
= _N_— X .‘_. X (3QQ—N)
RYY >

oN - NCQIoo-N)
at 1200
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continued

AN - N(Roo-N) . N=_ 900

o e

an
(733

| 00 3+2e

N(3ao-N) = o at \/,\

[EY(e)
js moxiomuna ak Nz Iso

°]
S0 = Q09

2+ -}Q-o.‘mc-r

Jr e T = ¢

Q.S T
Fe

= 3
e-O-lfT _ _.Z_\/
>
-0.LST = \b’\ (.:;.._)
— 3) _
( = ln( = X = (,
T = 3.38 ... MonHns,
T= 2.4 Mons 7
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A)
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4. The curve C has equation
. T
x tany=9 0<y<5
(a) Show that
dy 18
dx x*+81

4)
o-) Ne wat o wse implicit.  differentiokion b differentiobe Xtanh = 9

X —>

ﬁoJud'— Rule
foany — Seclb ﬁ'

h(x)= f(x)-S(a) then
Qﬂ’%mqkna }o h’(X) = j(&] 3(:&)*5(1)9?3)
<| fov et diffeveniokion
We will up e ""'3 idenkly * Secy = l+tan"y ond tany:= 3
= -9+ x"(l-‘- )ﬂ =0

x‘\.

=) Jx- fan\3+ I&CS

=) fcm‘& = 8_“.
p §

Blldy -
=) T% ( I) =0

o e dB s o gy -8 O s
x dx x :x‘(l-\-?_\)%

x"(l+§‘~) x

IIO

* I(]-\- %‘) X[ x" +3l 1" + %I —1 =) dy = -\I¥
xu x dx M +3

x



michellewright
Text Box
4.


PhysicsAndMathsTutor.com

U
(b) Prove that C has a point of inflection at x = J27 = Q’)
3)

Quotient Rule
b) fad o dy -_-13x fr= he) then
(=

dx x4+ Q1
J = hw-8@) - h- 36)

Point .{ in{lechion * / (3)*

1% = -18 =y d' = -13(x"+%)- W (-18%)

el o PO & (x"+31)*
= -19x". wmss + QM
(‘I.“-c- ?\)t
- Shx' -WE§3 = Sk(x"-27) : d*w @
(x"eel) (x" 20" dx”

=) dt\‘ﬂ = SL‘(I"" 27)
dx” (x¥+0*

oAb x="Jaz o x:=27F =) we can Subshiuke s ind %

=y EV 1“:Q‘7 ) d"u = S‘-l (’-7-&7) = O
™ @z +80)"

2)  fov x">3?, d’'y > o
dx?

2 Fw x* 23, dT;q_ <0
) Fom  Hhs W o oncdt et Hee 5 & foink of infhchion at x< 27O
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Figure 1

Figure 1 shows a sketch of the curve C with equation

4x% + x 4l =
e - nx X
SR

(a) Show that

dy  12x2 + x —16x

dx 4x\/;
4)
- 1 ° o s 10 . =
a) 9= u:éx _hhx , Fd % Leg Differentiakion : 4 (n )z L
—_
* Quotient Rule : If h(x)= f&x)
v d (unx) = b <l | © 3 %)
du i Hen  htx) = fio-36) - fou- 9
(&) *
b h@) = hx+x - {(1)= hete x> 5(31)= Fx + |
a& aﬁ - al\ll
3@ =ax - Y- ﬁ ®
k3
= hiw = @x+)(af3) - Qux®s %) ( 'JJ';Z = ™ ax'- l;—,’;,_ - ’:.'?. = 16 oyt
(Q‘;)t @ hx ux
’ 1
2> h'y = lax":;— "t - 3 i 3z =

= Rx+x-16¥x - dy as mgw'm‘--@
hxdx &

LN
x

=) oo IFe Lo o= x4
dx Wx x hix
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The point P, shown in Figure 1, is the minimum turning point on C

(b) Show that the x coordinate of P is a solution of

8

3)
b) Fom pod 0 dy- Beex-l6fz
dx hx{=

Ouw [t Skp B fo St gy -0. e x-160x =0
t 9

hx{=
= lix+x-16x=0 . [
= W lx-16 =0 ®

= Y= lG = .0
=) ‘I_sn': ri
)a.
RN I‘.\l‘b: ——_&
3 e
2)3

D x-= (_;L_ﬁ s feguired- @

)
p—

2
" SR 0 i
X, . = ——L with x, =2
n+l 3 12 1

to find (i) the value of x, to 5 decimal places

(c) Use the iteration formula

(1) the x coordinate of P to 5 decimal places.

3)
c) /3
RN LIRS NP

X2 = 1.138935..
I = 1138w (5dp)0)

[\}

i) x:1.15650 (O
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