FUNCTIONS-SET-5-QP-MS

(a) f(x) = 4In(2x—1)

(i) Write down the largest possible domain for the function f.

(i) Find f'(x) and its domain.

(b) g(x)=x+5 forxeR

h(x) = v2x—3 for x>

N W

Solve gh(x)=7.
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MARKING SCHEME
(a) |

B1 for a well-drawn cubic graph in
correct orientation

Both arms extending beyond x-axis
Maximum above x-axis

B1 for x-intercepts

B1 for y-intercept

Ib) | x<-1

B1

Dep on a cubic curve in the correct
orientation and —1 correct on x-axis

2<x<3 or3>x>2

B1

Dep on a cubic curve in the correct
orientation and 2 and 3 correct on
x-axis
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(a) Itisgiventhat x( ) f e forxeR. + 43 5 *

(i) State the range of f.

(ii) Find f ~! and state its domain.

(b) Itis giventhat g(x)=x+5 and h(x)=Inx for x > 0. Solve hg(x) = 2.
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MARKING SCHEME

(a)(i) 8, £{x) =5 Bl
a)(u ] x-5 ; Bl
(a)(llj “ o :e—-ir or X =e—4-|1
3 3
(=8 (x—5) Bl
—-1.\'=In| 2 — | or —4_1'=111| i |
\ R | / \
, B (x=5) B1
leading to f 1[_*\'}zfllr.l' X |
' 4\
or f'l(.\']:i]n[ 3
4 | x-5)

or f‘lf_x)%(ms_m(x_sn

or f'l(x]=—%{_111(x75}7h13'}

Domain x =5 B1
(b) In(x* +5)=2 B1
s 45=¢? Bl

x=1.55 or better or ve’ -5 B1
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Itis given that  x( ) f e = - ’5 1 for x € R.

(i) Write down the range of f. [1]

(i) Find f™! and state its domain. [3]

It is given also that g(x) =x*+4 for x € R.

(iii) Find the value of fg(1). (2]
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(iv) Find the exact solutions of g2 (x) = 40. [3]
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MARKING SCHEME

(1) T | Bl or f(x)>—1. y>-1.(-L»), {p:y>-1
(ii) g %¥1 MI1 | a complete valid method to obtain the
&= 5 2 inverse function
(x+1) 4, . . (x+1) Al
1':]11‘ i ‘ or f(x)=In| i | oe
’ o ) L5
Domain x > -1 or (—1.22) B1 | FT their (i) or correct
(ii1) g(1)=5s0 fg(1)=£(5) M1 | evaluation using correct order of operations
5¢° —1=741 Al | awrt 741 or 5¢° -1
= . 2 o 2
(1v) gz (x) :{ oy 4] i M1 | correct use of g
T TR [ AW T, M1 | DepM1 for forming and solving a
( &3 _,”3 —36 quadratic in x°
or
x*+8x7-20=0
(:&'2 +10)(x* -2 )=0
x=4:2 only Al
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f:x— (2x+3)? forx >0

(a) Find the range of f.

(b) Explain why f has an inverse.

(¢) Find '

(d) State the domain of f~1.

(e) Giventhat g:x— In(x+4) for x > 0, find the exact solution of fg(x) = 49.
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MARKING SCHEME

(a) f>9 B1 | Allow y but not x
(b) It is a one-one function because of the B1

restricted domain
(c) x=(2y +3)3 or equivalent M1 | For a correct attempt to find the

mverse
Jx -3 M1 | For correct rearrangement
}? =
2
eh_ Jx =3 A1l | Must have correct notation
2

(d) x>9 B1 | FT on their (a)
(e) f(ln (x+ 4)) =49 M1 | For correct order

(2In(x+4)+3) =49
In(x+4)=2

M1

For correct attempt to solve, dep on
previous M mark, as far as x=

h
x=¢ —4

Al
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Functions f and g are defined, for x > 0, by

f(x) = Inx,
g(x) = 2x* + 3.
(i) Write down the range of f. [1]
(ii) Write down the range of g. [1]
(iii) Find the exact value of f~'g(4). [2]
(iv) Find g~'(x) and state its domain. [3]
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MARKING SCHEME

(1) veR oe B1 | Must have correct notation i.e. no
use of x
(i1) >3 oe B1 | Must have correct notation i.e. no
use of &
(1i1) f1(x)=¢" or g(4)=35 B1 | First Bl may be im?lied by correct
answer or by use of 35
fig(4)=e® BI
(iv) y — 3 3 x-3 5 M1 | valid attempt to obtain the inverse
=% Or =y
2 2 ¥
- x=3 Al | correct form. mustbe g™ (x)= or
g (x)=
. 3 y=
Domain x >3 B1 | Must have correct notation
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(a) Itis given that fix—Vx for x=0,
g:x+—=>x+5 for x=0.

Identify each of the following functions with one of f~!, g7l fg, gf, f2 g%

(i) Vx+5
(i) x—5
(i) 2

(iv) x+10

(b) Itisgiventhat h(x)=a+ % where a and b are constants.

(i) Why is —2 < x < 2 not a suitable domain for h(x)?

(ii) Given that h(1) =4 and h'(1) = 16, find the value of a and of b.
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MARKING SCHEME

a(i) fg B1
a(ii) g1 Bl
a(ii1) £ B1
aiv) | g2 Bl
(b)(1) Undefined at x=0 oe B1
(b)(a1) 4=a+b M1 | For attempt at h(1) and differentiation to
h'(x)= % and attempt at h'(1) obtain h'(1). must have the form
| h'(x) =% oe
=-8 Al | For both
1=12
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7 It is given that f(x) =5In(2x+3) for x Z>—%.

(a) Write down the range of £. [1]

(b) Find £ and state its domain. [3]

(¢) On the axes below, sketch the graph of y = f(x) and the graph of y = f ! (x). Label each curve
and state the intercepts on the coordinate axes.

'\

=Y
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MARKING SCHEME

(a) feR B1 | Allow y but not x
(b) ¥=5In (2y + 3) M1 | For a complete attempt to obtain inverse

e’ =2y+3

x Al | Must be using correct notation
0 P
2
Domain xe R B1 | FT on their (a). Must be using correct
notation

(c) S | B1 for shape of y=f(x)

B1 for shape of y=f""' (x)
B1 for 5In3 or 5.5 and —1 on both axes for

y=1(x)
B1 for 5In3 or 5.5 and —1 on both axes for
y="(x)

B1 All correct, with apparent symmetry
which may be implied be previous 2 B marks
or by inclusion of y =x, and implied
asymptotes, may have one or two points of
intersection
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