1 o

(b)

FUNCTIONS-SET-6-QP-MS

f(x) = 4In(2x—1)

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

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

g(x)=x+5 forxeR

h(x) = v2x—3 for x>

N W

Solve gh(x)=7.
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MARKING SCHEME

(a)(1) 1 B1 | Must be using x
x>=
2
a)i) | x=4In(2y-1) M1 | For full method for inverse using

= correct order of operations
et=2y-1

1 x
r=—| 1+e*

Al | Must be using correct notation

- m%['”%} or £ (x) =5 1+4")

xelR Bl
(b) 0% -3 pe=7 M1 | For correct order
2243 M1 | Dep on previous M mark, for
=5 obtaining x by simplifying and

solving using correct order of
operations, including squaring

Al
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f:ix—e” for xR
g:xm—2x*+1 for x>0

(i) Write down the range of g. [1]
(ii) Show that f~'g(v62)=In5. [3]
(iii) Solve f’'(x)=6g"(x), giving your answer in the form Ina, where a is an integer. [3]
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(iv) On the axes below, sketch the graph of y = g and the graph of y = g~', showing the points where the

graphs meet the coordinate axes.
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MARKING SCHEME

(1) g=1 B1 | Must be using correct notation
(it) g(62)=125 Bl
B1
T (v) =£1n x
1 B1 | For correct order and manipulation to obtain
—Inl25=1n5 |
3 the given answer, need to see ;111125
(111) 33 =24 M1 | For dealing with derivatives correctly
1 Al
x=—In8
3
x=In2 Al
@iv) B3 | B1 for correct g with intercept
B1 for y =x and/or implication of symmetry
B1 for correct g* with intercept
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3
f(x)=3+¢* forxeR
g(x)=9x—5 forxeR

(a) Find the range of fand of g.

(b) Find the exact solution of ' (x) = g'(x).

(¢) Find the solution of gz(x) =112.
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MARKING SCHEME

(a) f>3 B1 | Allow y but not x
geR B1 | Allow y but not x
(b) In(x-3) B1
In(x-3)=9 M1 | For attempt to equate to 9 and solve,
o3 must get rid of In
x=¢’+3 Al
(c) 9(9x—5)-5=112 M1 | For correct order of operation
y=2 Al
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Functions f and g are defined, for x > 0, by

4 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) yER oe B1 | Must have correct notation i.e. no
use of x
(11) >3 oe B1 | Must have correct notation i.e. no
use of x
(111) f1(x)=¢" or g(4)=35 B1 | First B1 may be implied by correct
answer or by use of 35
flg(4)=e" Bl
(iv) y-3 2 x=3 3 M1 | valid attemipt to obtain the inverse
5 x° ot 5 y
Bk x—3 Al | correct form. must be g_l (x)= or
R y=
Domain x >3 B1 | Must have correct notation
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@ f()y= — x Xx<+. co3 2 S for 0

SIS

f ; (i) Write down the range of f. 2]

(i) Find the exact value of f'(2.5). [3]
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(b) gkx)=3-x* forxeR.

Find the exact solutions of g*(x) =—6. [4]
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MARKING SCHEME

(a)(1) B1 | For critical values
2<f<4 B1 | Dep
For correct inequality and notation
(a)(ii) x=3cosy M1 | For attempt to find £ and equate to 0.5
cos2y=0.35
I M1 | Dep
“¥= 3 For correct attempt to solve. dealing with the
double angle
T Al
L
6
(b) M1 | For correct attempt at g”. allow unsimplified

Mi1

Dep for equating to —6 and attempt to solve to
obtain a non-zero root

637 —xt=
x=0 B1
= i«fg Al

www.smartexamresources.com

12



f(x) =5+ sin> for 0 <x < 27 radians

4
_ s
g(x) =x—3 for xeR
(i) Write down the range of f(x). [2]
(i) Find f~'(x) and write down its range. [3]
(iii) Solve 2fg(x)=11. (4]
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MARKING SCHEME

(1) 5<f(x)<6 or [5.6] oe B2 |Blfor 5<f(x)<p (p>5)
orfor g<f(x)<6 (g<6)
(11) o - M1 | complete valid attempt to obtain the
L mverse with operations in correct
order.
y=4sin"(x—5) Al
Range 0< y<2n Bl
(1) (- (. =) Bl (. @)
1“3 73)
2| s 4‘ +5| (=11) for sin- +5
i ] Ml (L &)
1375 j \*73
sin- -=— for sm =k
4 2
Y M1 | Dep
x=4sm |5 | +E e for use of sin™ and correct order of
o operations to obtain x. Allow one
+/—or =/ + sign error
x=m or3.14 Al | x=mand no other solutions in range
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7 f(x)=3e"+1 forx <R

gx)=x+1 forx € R

(i) Write down the range of fand of g. [2]

(i) Evaluate fg*(0). (2]

(iii) On the axes below, sketch the graphs of y = f(x) and y = f'(x), stating the coordinates of the points

where the graphs meet the coordinate axes. [3]
A
>
0 x
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MARKING SCHEME

(1) f>1 B1 | Must be using correct notation
gelR B1 | Must be using correct notation

(i1) g(0)=1, p(1)=2 ML | For attempt at g’ and correct order
and attempt at £(2)
£(2)=164.8 awrt 165 Al

(111) B3 | B1 for correct fand (0.4) . must be in

first and second quadrant

B1 for correct f! and (4.0) . must be in
first and fourth quadrant

B1 for v=x and/or symmetry implied.
by “matching intercepts’. No
intersection.
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