3 (a)

Graphical interpretation of
\/ (] ])-a8

One of 8, -8 Bl
Attempts to solve an appropriate equation
E.g. M1
2x" —10x=48 = x" —5x-24=0=> (x£8)(x£3)=0=>x=..
x =8, —8 with no additional values Al
3)
(b) y

Graphical interpretation of

/| 4 |f(x)|..%x

5,
a
2 5 2 25
Attempts to solve 2x" —10x=—x=4x —25x=0=>x=—
2
M1
OR attempts to solve (0.e.) 10x—2x" = 2> =4x’ -15x=0=>x=—
2 5 2 25
Attempts to solve  2x" —10x = 2> =4x -25x=0=>x= W
dM1
AND attempts to solve (0.e.) 10x—2x’ ==x=4x —15x=0= x = —
Achieves both critical values x = 15 , X= :“;—5 Al
1 25
Correct set of values x,, —or x...— Al

(4



Bl
>_
4.(a) f>-5 a
y=1x) ,
Curve starting on negative x-axis and passing | M1
through positive y-axis, in quadrants 1 and 2 only.
—
=f
(b) q ) Shape and position correct.
| Al
/ xr
2
(©) 2x*—5=xor2x 5= i or x = x+5 or 2(2x2—5)2—5=x Bl
2 2
Full attempt to solve 2x* —x—5=0=>x =... exact M1
o 1+, /41 Al
4
3
6 marks
Question Scheme Marks
Number
1(a | (5.10) B1BI1
2
5
(b) | Attempts to solve e.g. —2(x —5)+10...6x = x..."E“ M1
5
x< 5 Oe. Al
2
© |(7,30) Bift, Blft
2
(6 marks)
5(@a) f1(22)=>2+5Inx=22>hx=4=>(x=) ¢’ M1 Al
@
6x—-2 6(2x+1)—2(6x—2)
g(x) = =g'(x)=
(b) %+l (2x+1) MI Al
, 10 . .
States (g'(x) =) = >0 hence increasing * Al*
(2x+1)
(&)
© |y=2"2 0y ty=6x-2220-6x=—y-2 Mi
Taxrl TS G r="r
_=y=2 ey —xX—2
:x_zy—ﬁ So g (x)_2x—6 0.e. Al
Domain 0 <x<3 B1
(&)
(d) Range fgis fg<2+5In3 M1, Al
@
(10 marks)




%ﬁ%ﬁ? Scheme Marks
8(a)(i b
@) (5, a] B1B1
(i) 0, a-b) Bl
b-a a+b
(iii) (— 0] and (T O] B1B1
&)
(b)
BIB1
(¢)
() —x—1=2x+a-b,x=-3=2=—-6+a-b
or Ml
x—1=a+b-2x, x=5=5-1=a+b-10
—x—1=2x+a-b,x=-3=>2=—6+a-b dM1
and (Al on
x—1=a+b-2x, x=5=5-1=a+b-10 ePEN)
aT¥Ssq r b ddM1
a=..o0r b=...
a+b=14
a=11, b=3 Al
“)
(11 marks)
%‘:E;%Z? Scheme Marks
6(2) @ P(0, 3a) Bl
.. 7
(ii) Q(a, 0) R[Ea, 0) BIBI
(iii)SGa, -za]
B1
4
(b) 3x—S5a-2a=x-2a=x=..
or Ml
—(3x—5a)—2a=—(x—2a):>x=...
x=%a or x=%a Al
Ix-5a-2a=x-2a=>x=...
and dM1
—(3x—5a)—2a=—(x—2a):>x=...
x=§a and x=la Al
2
4
Total 8




7 (a)(i)

Shape | Bl
1
Vertex [ga, OJ Bl
y intercept(0,a) | Bl
(a)(ii)
Shape | B1ft
1
Vertex [Ea’_bJ Blft
yintercept(O,a—b) Blfi
(6)
(b)
Attempts to solve —3x+a—-b=5x=>x=... Ml
= x= “;b ONLY Al
(2)
(8 marks)
© fl)=e? MIAI
x...3 Bl
(€))
@) ( 2a ) ( 2a
=5=3+2In =5
g 3a-5 3a-5 Bl
2a 2a
In =1 =
[351—5) 3a-5 Y Ml
28 e a= dM1
3a-
_ Se Al
3e-2
4




9(a) k=-1 Bl
@
(b)(® f(0)=[2—4In(0+1)|=2-0=2 Bl
(i) 1
0=2—41n(x+1):>1n(x+1)=E::>x=e”+q M1
x:e%—l Al
3
() 2-4In(x+1)=3=In(x+1)=... or 2+4In(x+])=3=In(x+1)=... M1
2-4In(x+1)=3=>x=... and 2+4In(x+)=3=x=... dM1
_l 5
CVs e*-1 e*-1 Al
1 3
"—1"<x<e*—1or x>e*-1 ddM1A1ft
3
(9 marks)
Question
Number Scheme Marks
1(a) 2(1 2(1) Y
(1)_( ()J _( ()] M1
3x1+1 3x1+1
15
_Zoe Al
(2)
®) f(x)...0 or f(x)< % Bl
2
0,, f(x)< 5 B1
(2)
© y= 3 =3xy+y=2x=3xy— 2x——y:>x(3y 2)——
3x+1
or M1
x= 2y =3xy+x=2y=>3xy-2y=-x=y(3x-2)=-
3y+1
f- =
=) =75, '
2
(d) £ (x)=f(x) or f'(x)=x or f(x)=
" X "__ 2x o n X "_x or 2x —
2-3x  3x+1 2-3x 3x+1 M1
=x(3x+1)=2x(2-3x) or x=x(2-3x) or 2x=x(3x+1)
=>x=..
x=0,1 Al
'3
2
Total 8




8. (a)

(b)

©

(@) (i

(i)

3x2a-2a

ga)= — =4, f(4)=In(2x4-3)=In5
e +3
y=In2x-3)=¢ =2x-3=>x=
£ =23 x>0

Shape of curve to right of x =a

Shape of curve to left of x =a

v =3 marked at correct place on curve

3x8—2a:10 _
8—a
=>a=7
3x~2%1 =—10=>x=...
x=7
84
=>x=—
13

ML, Al
2)

M1

Al, Bl

&)

Bl
Bl

Bl

3

M1

Al

Al
)

(12 marks)




6. | (2,-10) Bl Bl
(2)
(b) ff(0)=1f(—4)=.. Ml
=8 Alcso
(2)
(c) Attempts to solve —3(x—2)—10=5x+10:>x=... Ml
x>—% only Al
(2)
16
(@ x(or x) == Bl
Attempts 3(|x|—2)—10=0:>|x\=k, k>0
or 3(-x-2)-10=0=>x=—k M1
or 3(x-2)-10=0=>x=k=>x=—k
x=[? and] —% with no other values Al
3)
(9 marks)
Question
Number Scheme Marks
1(a) (-2, -3) Bl
@
(b) (-3,-9) BIBI
(2)
(© (—4,3) Bl
@
(4 marks)
10@)() (y=)10+k Bl
(@) x=& or y=k B1
k
le?o and y=£k Bl
3)
() _ _ _ 4
kx—10+k=2k=>x=..0or -kx+10+k=2k=>x=... Ml
kx—-10+k=2k=x=..and -kx+10+k=2k=>x=... dM1
X, % or x... IO]:k oe Al
3




© k>3 Bl
Maximum value of k£ occurs when y = 3x + 1 passes through vertex e.g. when
"k"=3x"%"+1:>k=... M1
See below for alternative approaches.
K —k=30=0=(k+5)(k-6)=0=k=6 .«
So maximum £ is 6
3<k<6 Al
4)
Total 10
%‘:ﬁ;ﬁig? Scheme Marks
1 | (2 -4 Bl, Bl
2
®) (8, 6) Bl, Bl
2)
(©) (-2, 6) Bl
@
(S marks)
6 @) =4x+32yx—2y=4x+3 y=4+1—1jy— = 1
x=2 x—2 x-2
= yx—4x=2y+3 11 Ml
x-2=——
y—4
x= 23 =2 s M L (g m2 L Al
y—4 x—4 y—4 x—4
x#4 Bl
3)
(b) 4>(4x+23 e 0
o) =— 25— o @) =4+——7— M1
4x+3}_2 4+L_2
x-2 x-2
4x(4x+3)+3(x-2) 19x+6
7 = dM1 Al
4x+3-2(x-2) 2x+7
3)
© Either x =10r y =38 Ml
(1,38) Al
(2)
(8 marks)




Question Scheme i
Number
1(a) f(x)21In3 Bl
i M
(b) g7 (x)= 3-2x or—2- oe
- x=5 x—5 MIAT
x<5 Bl
(3)
(c) o3 AN
E{(}}—E:;f‘f E =In T MIA]
(2)
d - ) N
) Eﬁbe =4 =5 +3=4e +8 e =
e’ +2 M1
e’ =5=2a=In5=a=__ dM]
:rz%lrlﬁ Al
(3)
(9 marks)
=
%l:;sltliz? Scheme Marks
z(a) 9 n 2H+3
ff(6)=f|"2" |= 42— = . =15 ;
©) [ 2 J ,,%,,_4 MI; Al
(2)
(b) £1(x) = 4x+3 @
x—1
xeR, x=#1 Bl
3)
© E.g. (”3) +5=7 or 43 ()75 Ml
x—4 a—4
=X —22x+23=0=>x=.. or (a+3)=(D)V2(a-4)=a=.. dM1
(a=)11+7ﬁ oe Al
3)




%ﬁéﬁ? Scheme Marks
1(a) f(x), 9 Bl
)
(b) 3 N
fg(l's)=f(2x1.5+1]=9_[2x1.5+1] M
135
=E Al
2
3 L 3—x
3 )5y =8 (=5 Mg
O<x, 3 B1
(3)
Total 6
Question Scheme Marks
Number
8(a) 25=a+ =(5X =2+b) (=225=a+10-b)=2a=15+b* | MIAI*
(2)
(b) 9=a+10+b=a=.. or b=_.. M1
a=7, b=-8 ATAl
(3)
(c) 8 .
5 B1ftB1
(2)
(d) 15=5x==2x" +5x" +4x-3=2x =5x —=9x+18=0 M1
2x° =5x" = 9x+18 =(x+2)(2x" —9x+9) dMIAI
3
2x'=9x+9=0=> r_i (ignore x=3) ddM]
33)
2 MI1A]
(6)
13

marks)




6 (a)

gf(2)=g (3)=3+5 M1
=14 Al
()
(b) Correct attempt at inverse
y=6- 21 :>2x+3=A:>x= A,g, ) M1
2x+3 6—-y 6-y
3x+3 21 3
! === _ orf’! ==
() 2(6-x) (x) 2(6-x) 2 Al
-1,, x<6 B1
3)
2
© gg(x)=126:>(x2+5) +5=126 =>x" +5=4/121 M1
=x="6"=x=(£)/6 dM1
=x=+/6 Al
3)

Total 8




