U6 Ma Mock Teacher X 19-20 SOLUTIONS [69]

5 The equation 2x" + x* —1=0 has exactly one real root
(a) {f0) =2 +x* -1} f'(x)=6x"+2x B1 1.1b
SR € R Y A
|‘xn+l_xu f'(. :J {xnﬂ}_x- 6xn2+2x" Ml L1b
x(6x*+2x)-(2x'+x* -1 dx *+x*+1 . .
— X - - n - —_ n - ')
6x ' +2x = T 6x *+2x Al 21
3)
401 +(@)* +1 2 +(@°* -1
x=12}x = ———— x=l-———— M1 1.1b
® B =i e * 4T e a0
2
>n=3% =§ Al 1.1b

(2)

©

Accept any reasons why the Newton-Raphson method cannot be used
with x =0 which refer or allude to either the stationary point or the

tangent. Eg.
o There is a stationary point at x=0 Bl 23
 Tangent to the curve (or y =2x" +x* —1) would not meet the x-axis
 Tangent to the curve (or y =2x" +x* —1) is horizontal
1)
(6 marks)

dy d d;
LHS isk(x+y)(]+$\] Ml or 21r+2yzx)i+L)'+kxzx)i
k is any positive integer
k=2 Al
dy Cp g L 2
2 ya on RHS from differcntiating y~ B1
3 dy . . .
¥ KX\; on RHS M1 [ Kisany positive integer
obtains a value of y from eg(1+ y) =1xy° M1 allow even if follows incorrect manipulation
oc
N dy 1 dy
substitution of x = 1 and their y dependent M1 | maybeimplied by 1+ o d &
on at least two correct terms seen following
differentiation, even if follows subsequent
incorrect manipulation
. N- oc cao
dr 8 .
7]

some terms may appear on RHS with
signs reversed

1f MO in middle scheme, SC1 for
three terms out of four completely
correct with k=2

may appear on LHS with sign
reversed

NBK=2;

may appear on LHS with signs
reversed

NBy=-05

 dy_2-1-025
dx  -1-2+1

o

dy  2x+42y-y

NB =
dv 2xy-2x-2y

-0.375




a = AO1.1a M1
(@) | uses nlog, x=log_x" comectly lo&}'=210&7+h&4+%
Uses log, x+log y=log xy or AO1.1a M1 ,
X :loga}‘=loga7l+loga4+_
log, x—log, y=log,— comectly 2
y 1
=log, (49x4)+—
Obtains /@ AO1.1b B1 2
1
Obtains comrect answer in any AO1.1b A1 =log, 196*;103. a
correct form. =
=log_196+log_Va
=log_196\a
Ly= 196a
(b) ) 3 AO23 E1 3 ) .
Explansthat—i should be —5shouldbere,ectedasmsnot
jected as it is not possible t
- e 3 ° possible to evaluate log, (—2J
evaluate log, (—;) R
Total 5
4. - .~
Models the rate of change of dv
volume with a differential T k
equation of the correct form. 33 B1
With respect to time, not
contradicted.
Obtains 47 by differentiation. 1.1b Bl |dv_, .
dr
Uses the chain rule to connect 3.1b M1 dv dv dr
rates of change substituting their ar =;XE
expressions for dv/dt and dv/dr.
Or
Integrates to obtain expression
for v=kt+c
Then differentiates wrt r
dv/dr=kdt/dr
Substitutes their expression for
dv/dr
Completes argument, obtaining 21 R1 , dr
dr k=4mr" x—
a comect expression for — and dt
dt
dar &k
concluding that & o - & 4m’
.0 —
OE statement FPRade
Total 4




7O d—y=—2sin2t+2cost soi Bl NB g=2cost iFBOMOAO
dt dt SC3 for % =1-x from correct Cartesian
dy equation seen in part (i) or part (ii)
dy . dr B1 for substitution of x = 2sins
E = theuE oe M1
dt
—2sin 2t + 2 cost Al
2cost
—4sintcost+2cost _2cost(-2sint +1)
2cost T 2cost and Al or equivalent intermediate step
completion to 1 — 2sinf www
(1, 1%) Bl |NB ’=% from 1 - 2sins =0
[51
7 | (i) may be awarded after correct substitution | or (y =) x + cos2t
(y=) 1 - 2sin’t + 2sint Bl for x
eg (y=) 1 —*/,— sin’t + 2sint
substitution of sint = %x to eliminate ¢ Ml substitution of ¢ = sin™'(*/,) to eliminate ¢
y=1+x—Yx" oe isw Al or B3 www y=x+ cos2(sin”(*/2)) oe isw
3]
6.
Integrates using integration by AO3.1a M1 y= J' (x—De*dx
u=x-1 dv =]
Applies integration by parts formula | AO1.1a M1 B de
correctly to either of (x—1)e* or dv . .
—=e v=e
xe* dx
Obtains fully correct integral, AO1.1b Al . .
condone missing constant. y=(x-1)e -J'e dx
Explains clearly why the minimum | 2024 | E1 | 2 =(—De"—€"+c
y value is e with reference to the Range Ze>atmmy=e
range of the function OE ) dy
Min point when a=0.'.x=l
) AO1.1a M1
Uses %=0toﬁndxeoo¢uhateof So curve passes through (L.€)
minimum e=(-1)e'-¢e' +c
Deduces that the curve passes AO22a A1
through the point (Le) c=2e
Uses their minimum point to find
- AO1.1a M1
their ¢ _ ~f(x)=(x-2)e" +2e
States the comrect equation in any AO1.1b Al
correct form
Condone y instead of f(x)
CAO
Total 8




7.

2
Chooses a suitable method for j 2xe+2 dx
0
Award for M1 3la
e Using a valid substitution u =..., changing the terms to u's
e Infegrating and using appropnate limts .
Substitution Substitution
u= x+733—2u oe u—x+732—1 oe i .
= 1= =x+2=—=
I 2xe+2dx J. 2xe+2dr
M1 1.1b
=IA(u2i2 2du =IA(uﬂ)JEdu
PO+ Ol 2 s dM1 21
=Pu"+Qu = Su? £Tu? -
4 5 8 3 4 2 g2
=y - A Al 1.1b
5" 3" —5u 3u
Useslimits2andﬁﬂ1e Uses limits 4 and 2 the correct ddM1 11b
correct way around way around '
32
E(2+J’:7) * Al* 21
(M
(7 marks)

Or




2
Chooses a suitable method for I 2xafx+2 dx
0
Award for Ml 31a
e using by parts the comrect way around
* and usmg lmuts
o) 3
J.(Jx+2)dx=%(x+2)7 Bl 1.1b
3 3
j 2xlx+2 dx=Ax(x+2)3—J‘B(x+2)3(dx) Ml 1.1b
3 S
= Ax(x+2)7 -C(x+2)? dM1 21
3 5
=%x(x+ 2): -%(x+2)3 Al 1.1b
Uses limuts 2 and 0 the correct way around ddM1 1.1b
32
=—|2 2 2
- (2+42) Al* 21
M
8.
@ For a correct equationinporg  p=10*% or g=10%% Ml 1.1b
For p=awrt 63100 or g =awrt1.122 Al 1.1b
For correct equations inpandg  p=10**and g=10"" dMl1 3.1a
For p=awrt 63100 and g=awrt1.122 Al L1b
“
(®) | (i) The value of the painting on 1st January 1980 Bl 34
(11) The proportional increase in value each year Bl 34
(2)
(c) Uses 7 =63100x1.122% or logl’ =0.05x30+4.8leading to I'= Ml 34
=awrt (£)2000000 Al 1.1b
(2)

(8 marks)




10(a) dH Hcos0.25t 1 cos0.25¢
5= 0 :_"ﬁdH=_‘. 20 dt M1 3la
el 025¢(2) M1 1.1b
=— . 20t(+¢C
0 Al 1.1b
Substitutes f =0, H = 5= c = In(5) aM1 34
m(£]=ismo.zst:H=5e°-‘=‘“°2" * Al* 21
5)°10
Q)
(b) Max height = 5! =5.53m  (Condone lack of units) Bl 34
@
© Sets °'25t=57” M1 3.1b
314 Al 1.1b
2
(8 marks)
10.
8(a) 1 1
Useof r = uf + Eaﬂz (7i-10j) = 2(2i- 3j)+§a22 M1 |3
a=(1.5i-2j) Al | 11b
|al = 1.5% + (-2)° Ml | Lib
=25ms? *  GIVEN ANSWER A1* | 21
C))
(b) Useof v=u+ar= (2i- 3j)+2(1.51 - 2j) M1 3.1b
=(5i- 7j) Al | 11b
= YT IR
v=_51-T7j)+t(41+88j)=(5+41)i+(8.8f-7)j and M1 31b
(5+4t)=(88t-7)
t=25(s) Al | L1b
C))

(8 marks)




