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Functions (Domain, Range and Inverse) Exam Questions (Sheet 2) Mark Scheme

QL.
[%1:1::]12: Scheme Marks
(@) | ¥*—2x-3=(x-3)(x+1) Bl
o 2x=1)=(x£1) [ 2(x-1) x+1 )
flx)=— ' oF ——————— . MI Al
S (x=3)x+1) | (x=3)(x+1) (x=3)(x+1) |
3 x—3 1
(x=3)(x+1) x+1 Alcso (d)
(B) |:C+ i Accept Dxl 'D-::fl'x}-"l etc B1BI1 (2
14 4 i %)
1
(c) |Let y=1f(x) v=
x+1
1
x=
yv+1
wm+x=1
[ MI Al
x x
f"'[:_w:]:l_x
"
01
Domain of £ is | DE | BI ft (3)
(a) | f=(x) I
i - T
T 2 =341
1 1
- == M1
2x* -2 8
x =5 Al
x=%+5 both Al(3)
(12 marks)
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Q2.
Question Scheme Marks
No
(a) 2% +7x—4=(2x-1)(x +4) Bl
3(x+1) 1 _3x+1)-(2x-1) Ml
Rx-=Dkx+4) (x+4) (2x-Dkx+4)
= x+4 M1
(2x-1){x+4)
= Al
2x-1
(4)
(b) y= ——=y2x-1)=1= 2xy -y =1
2x—-1
I B o 1+y
2xy=1+y=x= 2y MIMI
i _ 1+x Al
yOR f(x) = o

(3)

(c) x=0 Bl
(1)

(d) o e e M1

2ln (x+1)—-1
In(x+1)=4 Al
x=e*-1 MIAl

(4)
12 Marks
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]3]
BE

Q3.
Qluestion
Number Scheme Marks
Y 4 —
(@ x=1-2)° = y:(lTIj or 3’1 zx M1AL (2
_\V
x> [lTx} Ignore domain
(b) gf(x):i,—zi M1 Al
1-2x
:M M1
1-2x°
8x’ —1
=—7 % cso | Al 4
1-2x°
8x’ — :
X . Ignore domain
e s =
(c) 8 -1=0 Attempting solution of numerator =0 | M1
1
x= E Correct answer and no additional answers | Al (2

(122 )x 24x? + (82 1) x 6x?

ad
(d) == M1 Al
dx (1-2°)
18x"
= Al
(1-2)’
Solving their numerator = 0 and substituting to find y. M1
x=0y=-1 Al (3)

[13]
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Q4.
[%l:i;:;gf Scheme Marks
[ 1 "
(q) | Fndmng g(4) =k and fik) = ... or fg(x)= ]nl -1 M1
Lx — )
[f(2) =In(2x2 - 1) fg(4) =1n(4 - 1] =1In3 Al (2)
(5) | v=In(2x-1) = e'=2x-1 or & =2y-1 M1, Al
i) =1 +1) Allow y=1(@E"+1) Al
Domam x= R [Allow %R . all reals, (-0, )] independent Bl (4)
(€] A ' Shape. and x-axis
|I ; |I should appear tobe | Bl
f.' ' | asympitote
R Equation x = 3
' needed, may see in :
1 / s diagram (ignore Bl ind
A T others)
e _ """—: Intercept (0. ) no
" i other; accept y=2 | Bl md (3)
(0.67) or on graph
2
() — =3 = x= 3— or exact equiv. =3
x—3
2 3 a1 :
3 =—3 . = x= I3 oOf eXact equiv. M1 A1l (3)
MNote: 2=3(x+3)or 2=3(—=—-3) oe 1s MOAD
Alt: | Squaring to quadratic (9x° — 54x + 77=0) and solving M1; B1Al (12 marks)
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Q5.
Question
Number Scheme Marks
3-%x Attempt to make x
;= = y(x-5) = 3-2 M1
@] x-5 yx=3) o (or swapped y) the subject
xy-5y=3-2x
= xp+2x=3+5y = x(y+2) =3+5y Collect x terms together and M1
¢ : : factorise.
345y PP T 3+ 5x 3+ 5x
= xa 2 S - =3 Al oe
(3)
(b) | Range of gis -9<g(x)<4or 9<y<4 Correct Range B1
(1)
(c) Deduces that g(2)1s 0. M1
Seen or implied.
gg(2)=g(0) =—6, from sketch -6 Al
)
(@) | f2®) - £(4) Correct order g followed by f M1
3-4(2 -5
g j(.‘:) g T 3 5 Al
@)
(eX1) Correct shape
.)'A
\ \/ ;
6
ﬁ " (2.{9}).(f0}. 6 Bl
- x
%ti&T Scheme Marks
(e)(m)
‘“ Correct shape
/ i
a
/ Graph goes through ({0}. 2)and
5 B1
/—6 x (—6. {0} ) which are marked
4
: g Either correct answer or a follow
63} Domamof g7 15 -9<x<4 tirough from part (b) answes B1yJ
(1)
[13]
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Q6.
gz:;::? Scheme Marks
(a) f(x)=3 MI1Al

(2)

(b) An attempt to find 2|3 - 43‘| +3 when x=1 Ml

Correct answer fg(l)=S5 Al
(2)

3-y
(c) y=3-4dx=4x=3-y=>x= 4‘ M1
-1 3—x
g (x)= Al
4

(2)

(d) [gn')]: =(3-4x) Bl

gg(x)=3-4(3-4x) M1

gg| .\‘)+[g_<.\“)]: =0=-9+16x+9-24x+16x" =0
16x"-8x=0 Al
Sx(2x=1)=0=>x=0.0.5 oe | M1Al

(5)
(11 marks)
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Q7.
Question Scheme Ivlarks
Number
(@) y..3 Bl
(1)
m | v=3te2=r-3=4x2 = x=(y-3) -2 MI Al
=g (x)= (x—3 :I: -2, withx 3 Al
)
© gX)l=x=3+Jx+2=x
=:=x+_‘-:[:x—3]::}x:—.-_“x—?:l:l M1, Al
T421 T+421
=x= ! = x=—jy only M1, Al
(4)
T+421
l:d) a= 5 B] ft
(1)
9 marks
(c) Alt Solves g_lf;sz.‘c:}{x—ijl—l:x
=x -Tx+7=0 ML, Al
T421 7+421
== 3 =y = = {1}&11;&_1
v s 'UII].}'
4
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Q8.
Question
Sambas Scheme Marks
(a) f(x)>k? Bl
(1)
(b) y=e 4kl e =y-k? M1
1
= x==In(y -k%) dM1
-1 1 2 2
=f"(x)==In(x-k). x>k Al
(3)
(c) In2x+In2x’ +n2x’ =6 Ml
= mn8x’ =6 Ml
—=8x5=eS>x=.. Ml
= A (Ignore any reference to ——s ) Al
_ - g s . g
)~z (emore e 7,
(4)
(d) fg(x) = e 4 2 M1
=>fg(.\')=(j_]-)3+k3=4.\'3+k: Al
(2)
(e) fg(.\"b=lk: = 4x% + k? =2k’
24’ =k>Dx=. M1
D= § only Al
(2)
12 marks
(altc) | In2x+In2x’+In2x* =6 M1
Dh2+lnx+In2+2Inx+In2+3lnx=6
=>3ln2+6lnx=6
1
2lnx=1-=In2 Ml
1
1—=n2 i
S>x=e 2 ,=7e=. (Ignore any reference to —Ue-;) MI. Al
(alt e) (4)
= 21In(2x) = In(2k* - k* )
b ] 5 Y b ] k
= In(2x)" =(k"). =24 =k =2x== Ml1. Al
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Qo.
ntier S —
(a) 0<f(x)<10 Bl
(1)
(b) ff{0)=1(5). =3 B1 B1
(2)
_\~=4’”=>_\'(5—.\‘)=4+3.\‘
(¢) 5-x
=5y-4=xy+3x M1
S5y—-4
= Sy—d=x(y+3)=>x==—
3 ( '1~+3 dM1
=y Sx—4
g (x)=
- ) 3+x Al
(3)
() gf(x)=16=f(x)=g(16)=4 oe MI1Al
f(x)=4=>x=6 Bl
f(x)=4=5-25x=4=>x=040¢ MI1A1l
(5
(11 marks)
Alt 1 : 4+ 3(ax+b)
of(x)=16=>————=16 )\
to (d) gHix S—(ax+b) i
ax+b=x-2 or 5-25x Al
=x=6 B1
4+3(5-2.5x)
—_—=0=x=... Ml
5—(5-2.5x)
=>x=04 oe Al (5
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