Mathematics

Answers - Mixed Exam Questions — Set 5

1.
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. (a) { (8 —9%) } = (8—9x) Power ofg M1
. -\i 2 l
:(3}1{1_9_"”] :2[1_9_3‘] (8For2 Bl
\ 8/ T\ 8,
1) (-3 , (B3 :
={2} [ 1+J 3 l(kx)—(“);—1’)(k.x)‘ + %(R’x}’ + .. } see notes | M1 Al
(1)(=9x) @D -0x) @DED(-oxY
o] 1 1)) BBV, QDD Y
V31 B 210 8 31
= 2[ 132 B } See notes below!
8 64 512
D I A LR Al: Al
4 32 256
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®) | {7100 = 10371 =103E ~9x).} so x=0.1 Waites down | )
oruses x=0.1
5 5 3
When x =01, f(8-9x)~ 2— %(0.1} - %(0_1)-' —%(0_1)- + . M1
= 2-0.075-0.0028125 — 0.00017578125
= 1922011719
So, 7100 =19.220117919_. = 19.2201 (4 dp) 192201 cso | Al cao
[3]
2.
(a) 1 2 . .
I+ =xS5x+hkx M k any non-zero numerical expression
5
1+ x—2%2 Al Simplified to this
(6) () . - R 2
(8+3x)3 =87 (1+3x) Bl ACFfor 8 3 =—
{ _;
L1+2x}
8
) . ) . Expand correctly using their %x
23 ), 1( 2y s\3.Y ' Iy
=1+ __l x +_(__J __1 —x M1 Condone poor use of or nussing brackets
INE8 20 3)0 38
11 5 5 5 5
———x+—x Al Accept=1 l—lx—'—ng
4 16 256 : : 4 64
(i) 1 . . . : :
X :E M1 x = s used in their expansion from (b)(1)
0.2313 (4dp) Al Note 3 in 4® decimal place
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_,.f 2+kx | ) l S5 IE 2, | Can be implied by later work
®) "__(2—53')3:‘ - (2+h).,_4 - 4l+ |__16'x +'"f ] even in part (c). Ml
X terms: @+k—x:h
4 4
giving, 10+ k=7 = k=-3 k=-3 1] A1
2]
(©) x° terms: 1507 5k4x' M1
So, A:E+H = E—E: E £0r5—0r5.625 Al
4 g 8 8 T
[2]
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(@) f(x)=..(..—-..x)" M1
L
=6x9 :[ - il g 2 or equivalent | B1
92
1 3 1 3N(_3
_ e, CHED) L e CHEDED) s MI: Alft
= .. [1+( D))+ S (k)™ + o (kx)
2 \
=2(1+—1+ J or 2+a.r Al
4 4 40
=2+ —X+—X +——x + Al (6)
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(b) g(x)=2-—x 7% Tg¥ t - Blft (1)
4 4. o 40, .
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9 27 729

NB Tutors Ltd, Unit 79, Capital Business Centre, 22 Carlton Road, South Croydon, CR2 0BS




Main Scheme

; a (2 z p
(a) x:4t cosrcosl— — smtsin —“ cos[z+— —>cosrcos[ +sma‘5m[—l M1 oe
\ L6 .6 6, 6
( (7 . . (=Y . Adds their expanded
S0, {x+ v} =4 costcos —l—smzsm[— + 2smnt S }
{ '1} l [_.5/ 5}] x (which 1s mn terms of ) to 2sin? M1
= ey \
=4 |£'cosr—[lJMF + 2sint
\ 2) 2
= Zv/}cosr * Correct proof | Al *
[3]
(a) Alter uatne Method 1
(1 ([ Yy, . . (7
J'=4t costcos| — | — sintsin I cos[z+— —» cosfcos| — isme‘sm[— M1 oe
L L6 L 6 6, L6
(43) 1. ] e
=4 — cosr—[ —lsmr = Zﬁcosr — 2smt
W ‘Z 4 \2’ A
So. x=2+3cost—y Forms an equation in x, y and . | dM1
x+y= zﬁcosf * Correct proof | A1 *
[3]
Main Scheme
I Y w2 ( . 3 .3 _ -
(b) x } [il B Applies cos I+S{.l.l_ t =1 to achieve an Mi
2 equation contaming only x’s and y’s.
(x [CR0
12 4
= (x+)) +3°=12 (x+p) + 3y°=12 | Al
{a=3,b=12} [2]
(b) Alternative Method 1
(x+y)=12cos’t =12(1—sin’¢) =12 — 12sin’¢
So, (x+ ) =12 -3)7 Applies COS™{ + sin” t =1 to achieve an M1
equation containing only x's and y's.
= (x+)) +3y°=12 (x+y)y + 3y’ =12 | Al
[2]
(b) Alternative Method 2
(x+ y)2 =12cos’t
As 12cos’t+12sin" =12
then (x+ )’ + 3y’ =12 MI, Al
[2]
NB Tutors Ltd, Unit 79, Capital Business Centre, 22 Carlton Road, South Croydon, CR2 0BS -3-



dy _dy/dr_=2/(_ 1) M1 *
dr  dx/dr 2 LU #)
Al
M1dep*
2 1
r——=——(x-2t
y=——="xl ) Al
Whenx =10, l}’z? Alft
Wheny=0,x=4¢ Alft
1 4
So area of friangle = Ex— = 4f =8 (which 1s Al
t
mdependent of 7)
[7]
OR (for the first two marks)
§ 2 4 . dy 4
V= = =—-—— #
X ‘ x dx X M1
L2
I d . 1 4
= | i \=— 5 Al
|l (2t)
7.
(a)
B Lo gedy Ay dy _
{H’(:ﬁ}& 3y . 4y 4xdx + 2 ]nddx =0 MI1AI M1 Bl
2 dy v e,
8(-2)-3(4) —44)—4(-2)— +2’In2--=0 dependent on the first M mark | dM1
dx dx dx
16-48Y _16+3Y 1 16m2 ¥ 2o
- d.)b_ -
b _ 32 —32 r 2 or or exact equivalent | Al cso
dr -40+16In2 40-16In2 —5+2In2 —5+In4
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(b)

, . -1 .
eg my = —40 :r31251n'2 or 40 —312'5]-112 Applying m,, = E to find a numerical m M1
Can be implied by later working
o y-4= 40——161112“;( ——2) Using a nume;‘ica.l
. 32 my, (Cm,), etther
| (40 -161n2) y-4=mx-—2)
Cutsy-axis =x=0= y-4= | P jfz] and sets x =0 in their | M1
normal equation
. 4 [%0-16m2) . or
= [ P /] (-2)+c 4 = (their m)(-2) + ¢
40 —161n2 104 —161n2
= c=4+——— WYy=——— =
16 16
13 104 13 13 .
y(orc)=—-In2 ——In2 or ——1In2 or —In2+— | Al cso isw
. 2 16 2 2
Note: Allow exact equivalents in the form p — In2 for the final A mark [3]

ZJ(—IQE—S
dx

., . d dy .
their 3y° D 12P g 2y soi
dx dx

must be two terms on each side and must follow
from RHS =0

dy 8-2x

dx  3y*-12
their 3y —12=0
y=)2

substitution of their positive y value in original
equation

x=10,x=—2 and no others cao

B1

B1

M1

Al

Mi1*

Al

Mildep*

Al

or 2x—
dy
7 dx
3y —-8—-12
¥y dy

) dx dx ,
their 2x— —8— =-3yp~ +12
xdy dy Y

must be two terms on each side must
follow from RHS =0

This mark may be implied if
E: 0 is substituted and there is no
id

evidence for an incorrect expression for

&
dy

AO01f ﬂ'u:u:cu‘rm':t
dx

edy,
A0 if imcorrcct
dx
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