FUNCTIONS-SET-1-QP-MS

1 The function f is defined, for 0° < x < 360°, by “x) =4 — cos 2x.
(i) State the amplitude and period of f. [2]
(i) Sketch the graph of f, stating the coordinates of the maximum points. (4]
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MARKING SCHEME.

f(x) = 4 — cos2x

(i) amplitude = +1. Period = 180° or
T

PN
- S,
A NS\

9 120 220 2D
P30 Y

x

Max (90°, 5) and (270°, 5)

B1B1

B2,1

B1B1
[6]

Independent of graph. Do not allow
“4 10 5".

Must be two complete cycles. 0/2 if
not. Needs 3 to 5 marked or implied.
Needs to start and finish at
minimum. Needs curve not lines.

Independent of graph (20, 270 gets
B1). Allow radians or degrees.
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Given that each of the following functionsis defined for thedomain —2 < x =< 3, find the range of
(i) f:x—>2-3x
(i) g:x—|2-3x|,
(i) h:x—2-|3x|.

State which of the functionsf, g and h has an inverse.
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MARKING SCHEME.

(i) -7<f(x)<8
(i) 0<g(x)<8
(ii) -7<h(x)<2
f yes g no h no

B1
B1 B1
B1 B1

B2,1

[7]

CAO Allow < for <
CAO As above
CAO As above

Loses one for each wrong decision.
(answer f on its own — allow B2)

www.smartexamresources.com




(a) The function f is such that f(x) = 2x% - 8x + 5.

(i) Show that f(x) = 2(x + a)? + b, where a and b are to be found.

(i) Hence, or otherwise, write down a suitable domain for f so that 1 exists.

(b) The functions g and h are defined respectively by
g)=x2+4, x=0, h(x)=4x-25x=0.

(i) Write down the range of g and of h™2.
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(ii) On the axes below, sketch the graphs of y = g(x) and y = g1(x), showing the coordinates

of any points where the curves meet the coordinate axes. [3]
YA
>
@) X
(iii)  Find the value of x for which gh(x) = 85. [4]
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MARKING SCHEME:

@ 2(x-2) -3

(i) x=>2 orequivalent

(b) () g(x)=4,h"(x)=0

(ii) Correct sketch

(i) g(4x-25)=85
(4x-25)" +4=85
17

x=—,x=4

Discarding x = 4

BIBI1

VB1

B1BI1

B1
B1
Bl

M1
DMI1

Al

B1
[12]

B1 for-2, B1 for -3

v on their <2’

B1 for each

B1 for g(x)
B1 for g (x)
B1 for idea of symmetry

M1 for correct order

DMI1 for attempt to solve

Al for both

B1 for discarding x = 4
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It is given that f(x)=3e* forx=0,
g(x)=(x+2+5 forx>0.

(i) Write down the range of f and of g.

(i) Find g~', stating its domain.

(ili) Find the exact solution of gf(x) = 41.
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(iv) Evaluate f'(In4).
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MARKING SCHEME.

(@

(ii)

(iii)

(iv)

Range forf: y 23

Range forg: y29

g (x)=—2++x-5

e -
Domainofg :x29

Alternative method:
y:+4y+9-x=0

4+ J16-409-x)

2

.F

Need g(3cz"}

(3e2*+2f +5=41

or 9¢* +12¢* -32=0
(3¢>* —4)3e** +8)=0

: ; : Lo 4
leading to 3e** +2=1%6 so xz;ln?

L ¥

ore¥=—so x=—In—

3 2 3
Alternative method:
Using f(_\‘):g](ill), g71(41):4
4

. ‘ 1
leading to 3¢** =4, s0 x=—In—
B 23

g'(x) = 6e"
g'(In4)=96

Bl
B1

M1

Al
B1

M1

Al

M1

DM1

M1

Al

M1
DMI1

M1
Al

B1
Bl

attempt to obtain the inverse function

Must be correct form
for domain

attempt to use quadratic formula and
find inverse
must have + not £

correct order

correct attempt to solve the equation

dealing with the exponential correctly
in order to rcach a solution for x

Allow equivalent logarithmic forms

S
correct use of g

dealing with o1 (41) to obtain an

equation in terms of ¢**

dealing with the exponential correctly
in order to reach a solution for x
Allow equivalent logarithmic forms

B1 for each
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It is given that f(x)=3e* forx=0,
g(x)=(x+2+5 forx>0.

(i) Write down the range of f and of g.

(i) Find g~', stating its domain.

(iii) Find the exact solution of gf(x) = 41.
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(iv) Evaluate f'(In4).
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MARKING SCHEME:

(i)

(i)

(iii)

(iv)

Range forf:yz 3

Range forg: yz9

x=-24,y-5
g (x)=-2+vx-5

. N |
Domainof g™ :x 29

Alternative method:
Y +4y+9-x=0

 4+,{16—4(9-x)
.l' - 2

Need g(3c2")

(e +2f +5=41

or 9e* +12e** -32=0
(3e2 —4)3e> +8)=0

leading to 3e™ +2 =46 so x= %ln%

2x
ore*=—s0 x=—In—
3 3

Alternative method:
Using f(x)=g7'(41), ¢g7'(41)=4

2 1
leading to 3e™* =4.,s0 x=—In—
2 3

g‘r()‘:) - 602 X
g'(In4)=96

B1
B1

M1

Al
B1

M1

Al

M1

DM1

Ml

Al

M1
DM1

M1
Al

B1
B1

attempt to obtain the inverse function

Must be correct form
for domain

attempt to use quadratic formula and
find inverse
must have + not +

correct order

correct attempt to solve the equation

dealing with the exponential correctly
in order to reach a solution for x

Allow equivalent logarithmic forms

S
correct use of g

. . 1 .
dealing with g™ (41) to obtain an

equation in terms of e**

dealing with the exponential correctly
in order to reach a solution for x
Allow equivalent logarithmic forms

B1 for each
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The function f is defined for the domain -3 < x <3 by
f(x) = 9(x - ;)2 _11.
(i) Find therange of f. [3]
(if) State the coordinates and nature of the turning point of
(a) thecurvey=1f(x),

(b) thecurvey= |f(x)|.
[4]
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MARKING SCHEME:

' nﬂ:m.;-—%r? 11

Minimum ai x=4 M1 A1 Correct method for ¥ co-ord of minpl
I (Il Rargeis -11 o 85 8181 B for each valwe. z 89 gets B,
|
C (il {3) (W 11 Manimut H1 Far *Minifmum” = sgrnone any working.
‘I (b} ¢ 11} Mawmum BivB1Y | Correct follow throwgh from his
| [7] | coordinafes and nature of stationary

point.
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(i) Sketchthegraphof y=[3x—5

, for =2 < x < 3, showing the coordinates of the points where the

7 graph meets the axes. [3]
(i)  On the same diagram, sketch the graph of y = 8x. [1]
(iii) Solvethe equation 8x = |3x—5|. [3]
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MARKING SCHEME:

(i) Graph of modulus function

(ii) Straight line graph

(iii) 8x=+(3x-15)
leading to x = 15—1 or 0.455 only

Bl

Bl

Bl

Bl

M1

(3]

M1, Al

(3]

B1 for shape
B1 for 5 marked on y axis

B1 for %marked on x axis
B1 for straight line with greater gradient

M1 for attempt to deal with modulus

M1 for solution
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(@ Afunctionf isdefined, for x R, by
f(x) = x% + 4x —6.

(i) Findtheleast value of f(x) and the value of x for which it occurs.

(i) Hence write down asuitable domain for f(x) in order that f~1(x) exists.

(b) Functions g and h are defined, for x e R, by
g0 =5-1,
h(x) = X2 —x.
(i) Find g}(x).

(i) Solve gh(x) = g™1(x).
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MARKING SCHEME:

(a) (i) fmin = *109 B1
occurs when x = -2 Bl
(2]
(i) eg.x= 2 Bl Allow any suitable domain that makes f a
1:1 function
[1]
(b) () x= (l— 1] , leading to Ml M1 for a valid method of finding the
3 2 inverse function
g (=2x+1 Al
(2]
(i) —=—1=2(x+1) Ml M1 for correct order
leading to x* — 5x — 6 =0 DMI1 DMI1 for solution of quadratic
solution x = 6 and —1 Al
[3]
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