Functions

Functions- Edexcel Past Exam Questions MARK SCHEME

Question 1: June 05 Q3

Question Scheme Marks
Number
(a) Sx+1 3
x+D(x—-1 x+2 B1
_ Sx+1-3(x—-1) MA

(x+ 2)(x - 1)

M1 for combining fractions even if the denominator is not lowest common

_ 2x + 4 _ 2x+2)  _ 2 sk M1 A1 cso
(x+ D(x-1) (x+Dix-1 x-1
M1 must have linear numerator (4)
(b) 5
V= 1 = x-y=2 = x=2+y M1A1
¥ —
-
ol =2 X 0.e. A1
(3)
(c) 2 2
folx) = — (attempt) [ 1
- ||g|| _1 M1
Setting 2 -1 . finding x*= ... x=%2 .
4 4 - M1, A1
(3)
[10]
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Question 2: Jan 06 Q8

Functions

%ﬂﬁgﬁ? Scheme Marks
(a) gf (x) = M1
= gtelt? M1
_ e-irelnﬂ M1
=4e* Give mark at this point, cso | Al (4)
[Hem:e ef -xs4de’. xe
(b)
3
J_.l'
Shape and point El (1)
.—-—'—'_'—Jlr’jd
o X
(c) Range1s [ | Accept gf (x)=0.y>0 |BI1 4
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Question 3: June 06 Q7

Functions

E‘:ﬁ:‘;: Scheme Marks
@ - Log graph: Shape Bl
:- i Il,,".
e Intersection with —ve x-axis dB1
J (0,lnk), A-£ D) Bl
3 Mod graph -V shape, vertex on +ve | B1
) X-axis
I 1 . o (e )
§ 0.F)and |-, 0
©.Hand |2.0) B1 ©)
(b)) |flx) e R —m<f(x)<w, —w<ysmw B1 (1
(e k 2k i
o 2] = e+ iy or |——|| M1
\ 4 4
3k
=In (=) Al @
Question 4: Jan 07 Q6
?Jtiiil::l:: Scheme Marks
(a) y=In(4-2x)
e’ =4—-2x leading to x=2- %ev" Changing subject and removing In | M1 Al
1 ¥ -1 l x
y:2—5e = f |—>2—Ee %* cso | Al
Domain of f™ is Bl 4)
(b) Rangeof 7 is f(x)<2 (and f ' (x)e ) Bl 1)
£1(x)
(c) L4
—\_\_\-‘—u
B x“*\\ Shape | Bl
\\ > 1.5 | Bl
In 4!
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©

Functions
Question 5: June 07 Q5
%?,:;tl;::-l Scheme Marks
(a) | Finding g(4) =k and f(k) = ... or fg(x)= lnl % =1 Ml
X — )
[f(2) =In(2x2-1) fo(4) = In(4 - 1)] =1In3 Al 2)
B | y=In(2x-1) = e'=2x-1 or " =2y-1 MI1. Al
i) = 1" +1) Allow y=1(e"+1) Al
Domain x € R [Allow R . all reals, (-o0. )] mndependent B1 (€Y}
() YA ! Shape. and x-axis
)' I || should appear tobe | Bl
asymptote
Equationx =3
| needed, may see in !
2 sk diagram (ignore Bl ind.
/ = others)
= =4 Intercept (0. % ) no
& x other; accepty=2 | Bl mnd (3)
(0.67) or on graph
>
(d) —=3 =x= 37 of exact equiv. B1
x—
2 3 et P | -
e = x= 25 or exact equiv. ML AL (3)
Note: 2=3(x+3)or 2=3(—x-3) o.e. 1s MOAOD
Alt: | Squaring to quadratic (9x* — 54x + 77=0) and solving M1; B1Al (12 marks)
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Functions
Question 6: Jan 08 Q8
Question
Nurber Scheme Marks
1—x I-x
(@ x=1-2) = y= ==, org— M1 A1 (2
.,
fl: x> (lTxJ Ignore domain
) ef(x)= 2 M1 Al
1-2x°
3
_3-4(1-2¢) M1
1-2x°
8x’ —1
= W * cso | Al 4)
8x’ —1 :
f x> Ignore domain
£ 1-27° =
() 8 -1=0 Attempting solution of numerator =0 | M1
1
= = Correct answer and no additional answers | Al (2)
@ ¥ (1-2x7)x 24x” +(8x° —1) x6x
eprian M1 Al
dr (1-2¢)
18x*
= oy Al
(1-22)’
Solving their numerator = 0 and substituting to find y. M1
x=0,y=-1 Al (35)
[13]
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Functions
Question 7: June 08 Q4
2‘:1::1::: Scheme Marks
(@) | ¥ —2x=3=(x-3)(x+1) Bl
o 2(x=1)—(x+1 2(x-1 x )
fgute=tl-toal) o Hasl) xf M1 Al
(x-3)(x+1) (x=3)(x+1) (x-3)(x+1) )
B x-3 1
(x=3)(x+1) x+1 Alesa
(1) 1 o |
(b) IOIt Accept 0<y<—1. O<f(x)<z etc. B1B1(2)
1
() |Let y=f(x) y=—r0
x+1
1
X =
y+1
ptx=1
W . R MI Al
X x
e R
. 2
(1)
Domain of £~ is | 0-1| B1ft (3)
@ | fe(x)=—
T 2x=3+1
1 1
-2 8§ M1
x =5 Al
x=%+5 both Al (3)
(12 marks)
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ﬁ Functions

Question 8: Jan 09 Q5

%l;er:gg? Scheme Marks
@) (x)21 B (1)
(b) fg(x)=f(e":)=3e":+lne"2 M1
=x’+3e* X Al ()
(fg:xl—) 3 +3ex2)
(c) fg(x)23 B1 (1)
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Question 9: June 09 Q5

Functions

Question
Number

Scheme

Marks

Q (a)

(b)

(c)

(d)

(e)

)'ll

\uo.k—n

o (k. 0)

4

(0. tink)
(1-k.0) :

A

A J

/

“y

Range of £ f(x)>-k or y>—-k or (-k, )

y=e—k = y+k=e"
=hn(y+k)=2x
=iln(y+k)=x

Hence f~(x)=21lIn(x+k)

f7(x): Domain: x>-k or (-k.x)

Curve retains shape
when x > 4Ink

Curve reflects through the y-axis
whenx < ilnk

[0, k1) and ($Ink, 0) marked
m the correct positions.

Correct shape of curve. The curve
should be contained in
quadrants 1, 2 and 3

(Ignore asymptote)

(1-k.0) and (0, tInk)

Either f(x)>-k or y>-k or
(~k,o)or f >—-Fkor
Range > ~k.

Aftempt to make x
(or swapped y) the subject

Makes e the subject and
takes In of both sides

tin(x+k) or ln\f(xi-k)

Either x> -k or (=k. ®) or
Domam > —k or x “ft one sided

mequality” their part (c)
RANGE answer

B1

B1

B1

(3)

B1

B1

(2)
B1

(1)
M1

M1

Al cao
(3)

B1v

(1)
[10]
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Functions

Question 10: Jan 10 Q9

Question
Humber SR8 Marks
(i)@) | mBx-7)=5
JHOT-7) _ S Tah.eseoquﬂxsxfiesofdueqmnosn M1
This can be imphied by 3x—7 =¢".
s Then rearranges to make x the subject. | dM1
-7=e = x=22 {=51.804.} e +7
3 i Exact answer of T Al
()
(b) | 37e™*? =15
In(3"¢’***) = In15 Takes In (or logs) of both sides of the equation. | M1
In3* + Ine™ " = Inl5 Applies the addition law of loganithms. | M1
xln3 +7x+2 =Inl5 xIn3+7x+2 =In15 [ Al oe
_ Factonsing out at least two x terms on one side
A FY o B RS and collecting number terms on the other side. o
-2+Inl5 —2+Inl5
T T {=00874.} Exact answer of v Al oe
)
(i) (@) | f(x)=e™ +3,xe"
yme® +3 > y=3me Attempt to make x M1
=In(y-3)=2x (orswawedh y) the subject
: Makes e™* the subject and M1
= 3ln(y-3)=x takes In of both sides
x=-3 orln\’x-3
Hence f"(x)-s}ln(x—3) 3 *ln( ) ( ) Al cao
e or f7(y)=4In(y-3) (see appendix)
f(x): Domam: x>3 or (3, @) Either x> 3 or (3. «) or Domain >3. | Bt
(4)
(b) | gx)=In(x-1), xell ,x>1
¥ An attempt to put function g mto function f. | M1
fg(x) =™V 13 f_(x-1)*+3
o) { } D L 3or(x-1+3 or X -2x+4. |Al isw
fg(x): Range: y>3 or (3, w) Either y >3 or (3. @) or Range >3 or fg(x) >3. | B1
)
[15]
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Functions

Question 11: June 10 Q4

Question

Number Scheme Marks
(a) Ve
(0.5)
M1A1
o[ .0 x
(2)
(b) | x=20 B1
2x-5=—(15+x); =>x=-% M1;A1 oe.
(3)
(€) | f2(2)=£(-3) = [2(-3)-5|: = |-1]| = 11 M1:A1
(2)
(d) | gx)=x"-4x+1=(x-2)" =4+ 1=(x-2)" - 3. Hence g, =3 M1
Either g =—3 or g(x) > -3 81
org(5)=25-20+1=6
-3<g(x)<6 or -3<y<6 Al
(3)
[10]

(a) M1: Vor \/ or \/ graph with vertex on the x-axis.

Al: (£, {0})and ({0}, 5)seen and the graph appears in both the first and second

quadrants.
(b) M1: Either 2x—-5=—(15+x) or —(2x-5)=15+x

(c) M1: Full methed of mserting g(2) mto f(x) = |lt - 5| or for mserting x = 2
into | 2(* — 4x + 1) - 5|. There must be evidence of the modulus being applied.
(d) M1: Full method to establish the nummum of g. Eg: (x = a)2+,8 leading to

2ms = B Or for candidate to differentiate the quadratic, set the result equal to zero,

find x and msert this value of x back mto f(x) in order to find the mummum.
B1: For erther finding the correct minimum value of g

(can be implied by g(x) > —3 or g(x) > —3) or for stating that g(5) =6.
Al; -3<g(x)<6or-3
Note that: —3 < f(x) < 6 15 AO. Note that: -3 > g(x) > 6 15 AO.

Note that: g(x) > =3 or g(x) > -3 or x > -3 or x > — 3 with no working gains
MIB1AO.

Note that for the final Accuracy Mark:
If a candidate writes down —3 < g(x) < 6 or —3 < y < 6, then award M1B1AO.

If, however, a candidate writes down g(x) > -3, g(x) < 6,then award A0.
If a candidate writes down g(x) > —3 or g(x) < 6, then award AO.

<y=6or-3<g<6. Notethat: -3 < x < 6 15 A0.
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Functions

Question 12: Jan 11 Q6

Question Sihana

Humber _—
3-2x Attempt to make x
f o= = -5) = 3-2x
@] x-5 yx=3) (or swapped ) the subject N
xy -5y =3-2x
_ ) ] _ Collect x terms together and
= xw+2x=3+5y = x(y+2)=3+5y Rt M1
=>x_3+5y :.f’l(x)-3+5x 3+ 5x & 6o
y+2 x+2 x+2
()
(b) | Range of gis -9<g(x)<4or 9<y<4 Correct e B1
(1)
(c) Deduces that g(2)1s 0. P
Seen or imphed.
gg(2=g(0) =—6, from sketch. -6 Al
@)
(@) | fz(8) - £4) Correct order g followed by f M1
3-42) -5
= =—=395
4-5 -1 - 5 Al
_ (2)
(e)a) Correct shape
yll
\ Bl
6
; y (2.(0).({0}.9) B1
- x

Question
Number Scheme
(e)a)
y“ Correct shape
B1
2
/ Graph goes through ({0}. 2)and "
B i e (~6. {0} ) which are marked.
4)
® Domain of g™ is -9<x<4 &m;mmo&;:::; — (
1)
[13]
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Functions
Question 13: June 11 Q4
Question Scheme Marks
Number
(a) y=4—In(x+2)
In(x+2)=4-y
x+2=e*V
x=e¥ry—-2 M1
f‘l(x) = e4—x _ 2 oe I\’IlAl
(3)
(b)
X<4 B1
(1)
(c) fg(x) =4—In(e* —2+2) M1
- dM1A1
fo(x) =4~
(3)
(d) ) < 4 Blft
fa(x) )
8 Marks
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