FUNCTIONS-SET-3-QP-MS

1 (i)  Sketch on the same diagram the graphs of ,'=|2x+3| and y=1-x. [3]

(ii)  Find the values of x for which x+|2x+3|=1. [3]
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MARKING SCHEME

(i) y = [2x+3|
“ -ve then +ve
LY slope
iy, |/ Vertex at (-h,0)
& l_lj”_]l 4 " y=1 —X

N Line, -ve m, (k,0)

(i) x+2x+3=1 — x=-%
(-0.65 to -0.70)
x-(2x+3)=1 — x=-4
(-3.9 to -4.1)

B1

DB1

B1

B1

M1 Al

[3]

[3]

Must be 2 parts — ignore -2 to -1

V shape-Vertex on -ve x-axis + lines
-ve slope, crosses axes at x,y +ve —
allow if only in 1% or 2" quadrants
From graph, or calculation or guess
B2 if correct. M mark for any method.

Squares both sides M1 quadratic A1
Answers A1

www.smartexamresources.com




The function f is defined, for 0° < x < 360°, by
f(x) = a sin (bx) + ¢,

where a, b and c are positive integers. Given that the amplitude of f is 2 and the period of f is 120°,
(i) state the value of a and of b. 2]
Given further that the minimum value of fis -1,

(ii) state the value of c, [1]

(iii) sketch the graph of f. [3]
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MARKING SCHEME

. x = asin(bx)+c

() a=2andb=3

(i) c =1
(i) 3 cycles (0 to 360)
-1t03
3 ".l -~ }?_ 3z l"‘: .
A URE O TR Period 120° +
| f J \ ) allcorrect.

B1 B1

B1

B1
B1

DB1

[6]

Wrong way round - no marks.
No labels - allow B1 if both correct.
Co

Even if starting incorrectly.

Needs to be marked - allow for any trig
graph.

Everything in relatively correct position
- needs both B's
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3

The function f is defined, for 0° < x < 180°, by
f(x) = A+ 5cos Bx,
where A and B are constants.
(i) Given that the maximum value of f is 3, state the value of A.
(i) State the amplitude of f.
(iif)  Given that the period of f is 120°, state the value of B.

(iv) Sketch the graph of f.
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MARKING SCHEME

f(x) = A + bcosBx

(i) A=-2 B1 CAO

(i) Amplitude =5 B1 CAO

(iii) B=3 B1 CAO

(iv) Range 3 to -7 B1 -3 to 7 implied somewhere — table
ok — even if no graph

)

A

rm’ - B2,1 Needs 1% oscillations — over-rides

D =¥ rest. Von 3 and -7
Start at max — finishes at second
min.

[6] | Curves — but be tolerant
1t
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Given that each of the following functionsis defined for thedomain —2 < x < 3, find the range of

4 (i) f:x—>2-3x

(i) g:xm|2-3x

(i) h:xe2-|3x]|.

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

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)
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The function f is defined, for 0° < x < 180°, by

(i)
(i)
(iii)
(iv)
(V)

f(x) = 3cos4x — 1.
Solve the equation f(x) = 0.
State the amplitude of f.
State the period of f.
State the maximum and minimum values of f.

Sketch the graph of y = f(x).
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MARKING SCHEME

f{x) = 3cosdx — 1.

(1) cosdx ="' ( base angle=70.53)
4x=70.53 or 289.47 or 430.53 or 649.47

x=17.6° or 72.4° or 107.6°or 162.4°
(i) amplitude = 3
(iii)  period =90° or %n
(iv) maximum value =3-1=2

minimum value =-3-1=-4

v) a

kTN 7 D 8
o \/‘la\/lto
-1

Ml

Al
AlY
(3]
B1
Bl
Bl
BI
[4]
Bl
B1vY
Bl

3]

cos4x subject then + by 4

One pair correct.
Other pair correct to first answers.

Co
Co
Co
Co

¢ 2 complete cycles
P Ma.x ﬁ‘mp _1 ”? Min “’amp‘]”
« Starts and finishes correctly
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(@ Functionsf and g are defined, for x e R, by
6 f(X) = 3—x,
= X _
a(x) = D where x # 2.
() Findfg(x).
(i) Hencefind the value of x for which fg(x) = 10.

(b) Afunction hisdefined, for xe R, by h(x) =4 +Inx, where x> 1.

(i) Find therange of h.
(i) Find the value of h™(9).
(iii) On the same axes, sketch the graphs of y = h(x) and y = h™}(x).
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MARKING SCHEME

@ (@) fg(x>—f[ - j

xX+2
X
=g
x+2
(i) 3———=10
x+2

leading to x = —1.75

() () h(x)>4

(i) h'(x)=e"*
h'(9)=¢ (= 148)
ord+Inx =9,
leading to x =¢’

(iii) correct graphs

M1
Al [2]
DM
Al [2]
Bl [1]
M1
Al [2]
Bl
Bl
Bl [3]

M1 for order

DM for dealing with fractions sensibly

M1 for attempting to obtain inverse function

B1 for each curve

B1 for idea of symmetry
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The function f is defined, for 0° < x < 360°, by “x) =4 — cos 2x.

7 (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 | B1B1 | Independent of graph. Do not allow
T “4 10 5”.

B2,1 | 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.

9 70 30
40 lgO 2: 3—"‘5

x

Max (90°, 5) and (270°, 5) B1B1 | Independent of graph (90, 270 gets
[6] | B1). Allow radians or degrees.
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(a) On the axes below, sketch the curve y =3cos2x —1 for 0° < x < 180°.

A
6._

|
45° 90° 135°

(b) (i) State the amplitude of 1 —4sin2x.

(ii) State the period of Stan3x + 1.
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MARKING SCHEME

(@)

(b) (i)

(ii)

B1
5
B1
\ B1
4
4 B1
0 7
60° or ? or 1.05 rad B1

for correct shape

for max value of 2, starting at (0, 2)
and finishing at (180°, 2)

for min value of 4

must be positive
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