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CHAPTER 3. FUNCTIONS

01. 0607_m24 gp 42 Q:1

A
1.54
I T >
~180 0 180 *
—1.51
f(x) = (sinx°)?
(a) On the diagram, sketch the graph of y = f(x) for — 180 < x < 180. [2]
(b) Write down the amplitude and period of f(x).
Amplitude ...
Period ..o [2]
(¢) gx) =0.002x+0.5
(i) On the diagram, sketch the graph of y = g(x) for —180 < x < 180. [2]

(ii) Solve g(x) = f(x) for — 180 <x < 180.
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02. 0607_m24 gp_ 42 Q:10

f(x) =3x—2 g(x)=5-2x h(x) = x*

(a) (i) Find g(—2).

(i) Find h(g(x)).
Write your answer in the form ax* + bx+c.

(iii) Find g”'(x).
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CHAPTER 3. FUNCTIONS

, f
(b) (i) On the diagram, sketch the graph of y = % for values of x between —2 and 6 .

_10 -
(3]
.. f(x) . :
(ii) An asymptote to the graph of y = a0 is parallel to the y-axis.
Find the equation of this asymptote.
................................................. [1]
f(x) .
iii) Solve —==5-2%
(iii) v 2 ()
................................................ [3]
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03. 0607 s24 qp_ 41 Q: 11

f(x) = 3x—1 g(x) = 5—2x h(r) =, x#15
(a) Find f(4).
................................................. [1]
(b) Solve f(x)=-7.
................................................. [2]
(¢) Find g7 (x).
S ) = e [2]
(d) Solve g(x)= 7h(f(x)).
You must show all your working.
X S e [6]
Powered by Acel GCSE 5



CHAPTER 3. FUNCTIONS

04. 0607 _s24 qp_ 42 Q:3

(a)
g\
NOT TO
SCALE
Height of
stone (metres)
»
X
0 Horizontal distance (metres) G
Vic throws a stone from point O.
The stone travels through the air and lands at point G.
The sketch graph shows the path of the stone.
2
The equation of the path of the stoneis y =x— f—o
Draw this graph on your calculator to answer the following questions.
(i) Find the height of the stone when x = 7.
............................................. m [1]
(ii) Find the maximum height of the stone.
............................................. m [1]
(iii) Find the distance OG.
............................................. m [1]
(iv) There are two points in the path of the stone where its height is 2 m.
Find the horizontal distance between these two points.
............................................. m [2]
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(b)

(i)
(i)

(iii)

(iv)

A
8 -
3 0 3 >
— 5 J
_ox_ 1
fx)=2 —;,x#O
On the diagram, sketch the graph of y = f(x) for values of x between —3 and 3. [3]

Write down the equation of each asymptote.

f(x) = k has two solutions.

Find the range of values of &.

g(¥)=3-x
(a) On the diagram, sketch the graph of y = g(x) for values of x between —3 and 3. 2]

(b) Solve the equation f(x) =3—x.
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CHAPTER 3. FUNCTIONS

05. 0607 _s24 qp_ 42 Q:9
() f(x) =3+2x g(x) =x>+1 h(x) = x°

(i) Find f(—5).

................................................. [1]
(ii) Find the value of h(f(9)).
Give your answer in standard form correct to 4 significant figures.
................................................. [3]
(iii) Find g(f(x)), giving your answer in the form ax* +bx+ec.
................................................. [3]
(iv) Find f~'(x).
TR &3 T 2]
(v) The domain of h(x)is —1 <x < 2.
Find the range of h(x).
................................................. [2]
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() j(x) = log(2x), x > 0
(i) Find x when j(x)=23.
................................................. [2]
(i) Find j~'(x).
TN = e, [2]
(i) j(w) =3j(x)
Find w in terms of x.
W & by D g e ey eryeeseeessemaseenonns (2]
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CHAPTER 3. FUNCTIONS

06. 0607 _s24 qp_43 Q:5

A
201
,'5 0 i -;)C
A 20 -
f(x) = 5+2x—dx”> —x* for —5<x<2
(a) On the diagram, sketch the graph of y = f(x). 2]
(b) Find the zeros of f(x).
.................................................................................................. [3]
(¢) Write down the coordinates of the local minimum.
(oo s e ) [2]
(d) The point (a,b) lies on the graph of y = f(x) where the gradient is positive.
Find the range of values for a.
................................................. [2]
(e) The equation 5+2x—4x?—x> =k has exactly one solution.
Write down a possible value of the integer k.
................................................. [
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07.0607_s24_qp_43 Q:10
f(x) = 5—%x g(x)=3(x+1) h(x) = sinx® for 0 <x < 180

(a) Find £(3).

................................................. (1]
(b) Solve f(x) = 2.
X T e 2]
(¢) Find and simplify f(g(x)).
................................................. (2]
(d) Find g7 '(x).
ST ) = e [2]
(e) Find h(g(29)).
................................................. (2]
(f) Using a graphical method, solve h(g(x)) = 1—0.01x .
A
24
0 180 *
_2-
........................................................................................ [5]
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CHAPTER 3. FUNCTIONS

08. 0607 _m23 qp 42 Q:6

A
5 .
- >
-5 0 5 X
—5
2
fr)=2— 5+
@) x2—x—2
(a) On the diagram, sketch the graph of y = f(x) for values of x between —5 and 5. [4]
(b) Write down the equations of the two vertical asymptotes.
....................... ISR 1]
(¢) Write down the coordinates of the local minimum point.
(S e ) [1]
(d) On the diagram, sketch the graph of y = g(x), where
g(x)=3-x for-2<x<5. [1]

(e) (i) Solve the equation f(x) = g(x).

(ii) Solve the inequality  f(x) > g(x).
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09. 0607 s23_qp_41 Q:3

A
1 -
0 —
360 *
—14
f(x) =|cosx°| for 0 <x <360
(a) On the diagram, sketch the graph of y = f(x). [2]

(b) Find the zeros of f(x).

................................................. (2]
(¢) (i) Solve the equation f(x)=0.5.
................................................................................ (2]
(ii) Solve the inequality f(x) < 0.5.
................................................................................ (2]

(iii) On the diagram, shade the regions that satisfy the inequalities y < 0.5 and y > f(x). [1]
(d) The equation f(x) = k£ has four solutions.

Complete the statement to show the range of possible values of £.
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CHAPTER 3. FUNCTIONS

10. 0607 23 _qp_ 41 Q: 6

f(x)=3—-2x g(x)=x+1 h(x) = (x+1)* j(x) = tanx® for 0 < x < 180

(a) Find f(—1.5).

................................................. [1]
(b) Find h(h(2)).

................................................. [2]
(¢) Find g(f(x)), giving your answer in its simplest form.

................................................. [2]
(d) Find £~ (x).

£ = [2]

(¢) Findx when ' (x)=75.

................................................. [2]
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11. 0607 _s23_qp_42 Q:11
f(x) =2x+5 g(x)=1-3x

(a) Find f(-2).

................................................. [1]
(b) Solve f(g(x))=19.
................................................. [3]
(¢) Find g”'(x).
E T ) = e [2]
_gWw
d) y= ()
Find x in terms of y.
X S e [3]
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CHAPTER 3. FUNCTIONS

12. 0607 _w23 gp_ 41 Q:2

(a)
(b)

(c)

(d)

(e)

A
10+
0 —»
360 *
— 10_
f(x) = .1 s for 0 <x <360
sinx
On the diagram, sketch the graph of y = f(x). [3]
Find the coordinates of the local minimum point.
(O e ) [1]

The equation f(x) = £ has no solutions.

Write down the range of values of k.

By sketching another graph on the diagram, solve the equation siI}xc’ =5 sin(%) for 0 < x < 360.
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13.0607_w23_qp_41 Q: 4

o o) o)

(i) Work out p-+2q.

)

(ii) A is the point (2, 6) and B is the image of point A after a translation by the vector p.

Find the coordinates of B.

(iii) Find the magnitude of q.

(b) Find the vector that translates the point (1, 5) to the point (=1, 7).
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CHAPTER 3. FUNCTIONS

(©)

i

........................................................................................................................................... [2]
(i) Describe fully the single transformation that maps triangle 7 onto triangle B.

............................................................................................................................................. [3]
(iii) Reflect triangle 7" in the y-axis. [1]
(iv) Stretch triangle 7' with factor 3 and invariant line y = 3. [2]

Powered by Acel GCSE 18



14. 0607 _w23 qp_ 41 Q:5
f(x)=2x—-5 g(x) =x>+x+3 hx) = x°

(a) The domain of f(x) is 0 < x < 10.

Find the range of f(x).

(b) Solve.

(i) fe)=-2

(i) g =3-x

(¢) Find g(f(4)).

(d) Find h(2)—j().
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CHAPTER 3. FUNCTIONS

(e) Find h™'(x).

(f) Find j' (x).
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15. 0607 w23 _qp_ 41 Q:7
(a) Marcus runs for 1 hour at xkm/h and then walks for 2 hours at (x—5)km/h.
He travels a total distance of 14km.

Find his running speed.

......................................... km/h [3]
(b) Nina runs 5km at ykm/h and then walks 7km at (y—7)km/h.
She takes a total of 2 hours.
(i) Show that 2y*—26y+35=0.
[3]
(i) Solve 2y°—26y+35=0.
V= e OF V= e [3]
(iii) Find Nina’s walking speed.
......................................... km/h [1]
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CHAPTER 3. FUNCTIONS

16. 0607 _w23_qp_42 Q:2

f(x) = 2x+4 gx)=x—1 h(x) = x> —3x
(a) Find
@® f(3)
................................................. [1]
(i) h(7).
................................................. [
(b) Find the value of x when g(x) =—6.
X S e [1]
(¢) Find f'(x).
) = e 2]
(d) Simplify f(x)xg(x)+1.
................................................. [2]
(e) Solve h(g(x)) =0.
X = e 10 S [3]
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17. 0607_w23_qp_43 Q: 10

(@) @

(i)

(iii)

(iv)

f(x) =4x—1 gx)=3-2x h(x)=4(2—x)

Find g(-3).

................................................. [1]
Find f(h(4)).

................................................... [2]
Find g(f(x)).
Give your answer in its simplest form.

_________________________________________________ [2]
Find h™!(x).

BT 00) = e [2]
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(b) (@

(ii)

(iii)

(iv)

CHAPTER 3. FUNCTIONS

f
Sketch the graph of y = % for values of x between —2 and 4.
A
104
_'2 0 21 b)C
— 1 0..
(3]
Write down the equation of the asymptote which is parallel to the y-axis.
................................................. [1]
f(x)
Use the graph to solve h(x) = — .
grap ve h()=35
X = e OF X = oo [3]
_ ) 2 _
h(x) = 20) can be rearranged to the form ax” +bx+c = 0.
Find the value of a, the value of 5 and the value of c.
O = oo
b=
C o e [3]
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18. 0607 _w21_qp_43 Q:12

(a) Solve.
N 9—5_2
(i 9=5 T
X S e [3]
. 6
(ii) - >3
................................................. [3]
(b) (i) Solve the equation, giving your answers correct to 3 significant figures.
2% —5x+1=0
X = treeeeeees OF X = v, [3]
(ii) Use your answers to part (b)(i) to solve
2(tany)2—5(tany)+1 =0 for 0° < y < 180°.
P = e Of )= e, 2]
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19.0607 s15_qp 41 Q:5

(a) y varies inversely as the square root of x.
y=5whenx=9.

(i) Find the value of y when x = 25.

CHAPTER 3. FUNCTIONS

ANSWeEr(@)(1) Y = vereiereceee et [2]
(ii) Find the value of x when y = 25.
Answer(@)(11) X = oo [2]
(iii) Find x in terms of y.
Answer(a)(T11) X = oot [2]
(b)
y *
24
/—4 0 2\’;2
Find the equation of this quadratic curve.
ANSWET(D) oo [3]
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20. 0607_m22 gp 42 Q:7

’A
124
T F
4 0 X
—12-
f(x) =|4—x% for —4<x<4
(a) On the diagram, sketch the graph of y = {(x). 2]
(b) Write down the zeros of f(x).
................................................. 2]
(¢) Write down the coordinates of the local maximum.
(ceorgmn..... g 5 e ) 1]
(d) The equation |4 —x2| =k has 4 solutions and £ is an integer.
Write down a possible value of £.
= [1]
(e) (i) On the diagram, sketch the graph of y = 2x. [1]
(ii) Solve the equation |4 —xz‘ = 2x.
............................................................. [2]
@iii) On the diagram, shade the regions where y =0, y<2x and y< ‘4 —x2| [2]
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CHAPTER 3. FUNCTIONS

21.0607_s21_qp_41 Q:11
(a) Using a suitable sketch, solve 5% =10.

y
o]
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(b) Solve.

o 5tx
bx—1=5"3

You must show all your working.
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CHAPTER 3. FUNCTIONS

22.0607_s21_qp_42 Q: 4

y
15%

_'5 0 é "y
154
f(x) =]10—x?|
(a) On the diagram, sketch the graph of y = f(x) for -5 < x < 5. [2]

(b) Solve the equation f(x) = 6.

................................................................................ [2]
(c) Solve f(x) > 6.

................................................................................ [3]
(d) Find the values of & for which f(x) = k has exactly two solutions.

................................................................................ [2]
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23.0607_s21_qp 42 Q:13

‘A
5 -
_'5 0 é %
— 5 -
2
_ x +3
()= 1= 6+3)
(a) On the diagram, sketch the graph of y = f{x) for values of x between —5 and 5. [3]

(b) Find the equations of the asymptotes parallel to the y-axis.

(¢) Solve f(x)=2x+3.
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CHAPTER 3. FUNCTIONS

24. 0607 _s21 _qp_ 43 Q:9

A
101
T >
0 25 X
fx)=x"x>0
(a) On the diagram, sketch the graph of y = f{x) for 0 <x<2.5. [2]
(b) Find the coordinates of the local minimum point.
(e, 3 e ) 2]
(¢) (i) Findxwhen f(x)=3x.
................................................. [3]
(ii) Solve f(x)=3x.
................................................................................ [2]
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25.0607_ w2l qp 41 Q:5

A
7 -
7 0 7 5
_ 7 .
(x)_(x+1)(2fx) or Sx <
(a) On the diagram, sketch the graph of y = f(x). [3]
(b) Write down the equation of each asymptote parallel to the y-axis.
................................................................................. 2]
(¢) Write down the coordinates of the local minimum.
(oo 3 s ) [2]
(d) Find the range of values of x for which the gradient of f(x) is negative.
................................................................................. [3]
(e) Solve f(x)=—=x.
X T ettt [1]
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CHAPTER 3. FUNCTIONS

26.0607_ w21 _qp_ 42 Q:2
f(x) =sinx for 0°<x<360°

g(x) = (sinx)> for 0°<x<360°

Yy
A
1 -
0 1 T T T > x
90 180 270 360
— 1 -
(a) On the diagram, sketch the graph of y = f(x). 2]

(b) Write down the coordinates of the local minimum point on the graph of y = f(x).

(c) Write down the period and amplitude of the graph of y = {(x).

Period = .o
Amplitude = e [2]
(d) On the same diagram, sketch the graph of y = g(x). [2]
(e) Write down the range of
@ ),
s [1]
() g).
................................................. [1]
(f) On the diagram, shade the regions where sinx = (sinx)?. [1]
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27.0607_ w21 qp 43 Q:8

(a)
(b)

(©

(d)

A
5
2 0 2 X
_ 5 .
f(x) = 3x—x for —2<x<2
On the diagram, sketch the graph of y = f(x). [2]
Find the coordinates of the local maximum.
(o, s e ———— ) [1]

............................................................................................................................................. 2]
@ii) Solve f(x)=f(x+1) for —2 <x<2.
................................................. [2]
(iii) Solve f(x)= f(x+1) for —2 <x<2.
............................................................................................. [2]
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CHAPTER 3. FUNCTIONS

28.0607_s20 qp_41 Q:9

A
6_
T —>
—05 0 45 ¥
_ 6_
f(x) =x —6x° +8x for —0.5<x<45
(a) On the diagram, sketch the graph of y = f(x). [2]
(b) Solve the inequality f(x) < 0.
.................................................. [3]
(c) Find the positive value of £ when f(x) =% has two different solutions
= [2]
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29. 0607 s20 qp 42 Q:7

A
9
,'6 0 ) >
_ 3
(a) f(x) =2+ )ﬁl——z
(i) On the diagram, sketch the graph of y = f(x) for values of x between —6 and 2. [2]
(ii) Write down the coordinates of the points where the graph crosses the axes.
(" M. )and (oo y s ) [2]
(iii) Write down the equations of the asymptotes of the graph.
........................... y ceereeeneeneneneenneeenees | 2]
®  g@ =+’
On the diagram, sketch the graph of y =g(x) for —6<x<-1. [2]
(c) Solve the equation.
fx) =g(x)
................................................................................................ [3]
(d) Solve the inequality.
f(x) 2 g(x)
................................................................................................ [2]
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CHAPTER 3. FUNCTIONS

30. 0607 _s20 qp_43 Q:4

A
30
T >
-3 0 3
_40 —
f(x) = x* —4x* —3x+18
(a) On the diagram, sketch the graph of y =1f(x) for -3 <x<5. 2]
(b) Solve the equation f(x) = 10.
x = ... e ... LOTX = e, LOTX = i [3]
(¢) Write down the coordinates of
(i) the local maximum,
GO ) eeeeeemeee s ) 2]
(ii) the local minimum.
(correerereieeens e ) [1]

(d) f(x) =%k hasonly 1 solution.

Find the ranges of values of & .
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31.0607_w20_qp_ 41 Q:7

A
5
I 1 >
~1.5 0 1.5 X
4 5 -
|1
f) =[x -1
(a) On the diagram, sketch the graph of y = f(x), for values of x between —1.5and 1.5 . [3]
(b) Write down the equation of the asymptote of the graph.
................................................. [1]
(c) Solve the equation f(x) =2 for values of x between —1.5 and 0.
X = e OF X = oo [2]
(d) Solve the inequality f(x) +x2<2 for values of x between —1.5 and 1.5 .
................................................. [3]

Powered by Acel GCSE 39



CHAPTER 3. FUNCTIONS

32.0607_w20 qp 42 Q:4

A
154
I T >
-3 0 3 X
_ 10 -
f(x) =x> —5x+3 for -3 <x<3
(a) On the diagram, sketch the graph of y = f(x). [2]

(b) Find the coordinates of the local minimum point.

(e, 5 e ) [2]
(c) Describe fully the symmetry of the diagram.
..................................................................................................................................................... [3]
(d) gkx)=2x-1
(i) Solve f(x) = g(x) for -3 <x < 3.
...................... 5 eereereeereetaeateane 3 seeeeseeneenessee | 3]
(i) Use your answers to part(i) to solve f(x) > g(x).
....................................................................... [2]
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33.0607_w20_qp_43 Q:8

(@)
A
4_.
3 0 7
(i) On the diagram, sketch the graphof y =15" for —2<x<2. [2]
(ii) Solve the inequality 0.5 < 1.57° < 1.
................................................. [3]
(iii) Solve the equation 1.57" = x* for —2<x<2.
................................................. [3]
(iv) On your diagram shade the regions where 1.57 < XX for —2<x<2. [1]
(b) ‘
A
__/’/ O bx
The diagram shows a sketch of the graph of y = _)?f_-;b.
The asymptotes of the graph are x =2 and y =—2.
The graph passes through the point (0, 2).
Find the value of  and the value of 5.
A= e
D= [3]
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CHAPTER 3. FUNCTIONS

(©)
A | .
................................ by
i M i
1 b 1
0 x
x=a x=b
f(x) is a function such that
*  the asymptotes of the graphare x =a, x =band y =k
*  when x < a, the gradient of the graph is positive
*  when x > b, the gradient of the graph is negative
*  Mis the only local maximum point
*  the graph does not cross any asymptote.
On the diagram sketch the graph of y = f(x). [3]
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34.0607_s19 qp_ 41 Q: 11

A
6 -

T —>
] 0 7 X

6

o (x+2)
(O =c"De-9
(a) On the diagram, sketch the graph of y = f(x) for values of x between —2 and 7. [3]

(b) Write down the co-ordinates of the local maximum.

C... . - . ... ) 2]
(c) Write down the equation of each of the three asymptotes.
.................................................. 5 eeteseeteseeeeseseetesiesteseeseseesesneeeates y tesiasessestesestestesteneaseasensasensnacanainns | 3]
(@) gx)=x-35
(i) Solve the equation f(x) = g(x).
X = e OF X = i OF X = i [3]
(ii) Solve the inequality f(x) > g(x).
.................................................................................................................................................... [3]
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CHAPTER 3. FUNCTIONS

35.0607_s19 _qp_ 42 Q:2

A
3_
0 T
(a) On the diagram, sketch the graph of y =log (xl— 1) for 0 <x<5. [2]

(b) Write down the equations of the asymptotes to the graph of y =log (T )

.................................................... [2]
(c) Solve the equation log(%l) =0.5.
= e s [1]
(d) On the same diagram, sketch the graph of y = % for 0 <x<35. [1]
(e) Solve the equation log (%l) = %
X T e [1]
(f) On your diagram, shade the region where y < 0.5, y 2> % and y = log (x: 1). [1]
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36.0607_s19 qp 42 Q:7

A stone is thrown vertically upwards from ground level.
Its height, # metres above ground level, after 7 seconds, is given by 4 = 20f—4.9¢>.

(a) Find the height of the stone after 1 second.

ceverreenenem 1]
(b) (i) On the diagram, sketch the graph of % =20r—4.9/ for 0<r<4.5.
h
A
254
0 —>
45 1
—104
(2]
(ii) Complete the statement.
The maximum height reached by the stone is .........ccocvvvevvvrnenne. MWhEN £ = .o S.
(2]
(iii) Find the length of time the stone is in the air before it hits the ground.
ceevereernenees 8 [1]
(iv) Find the length of time the stone is more than 18 m above ground level.
cevenreinenees 8 [3]
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CHAPTER 3. FUNCTIONS

37.0607_s19 qp_ 43 Q:4

T —
~270 0 270 x

46_.
(a) On the diagram, sketch the graph of y = f(x) where

l for values of x between —270 and 270 .

f(x) =

CoSx
[3]
(b) Write down the range of f(x).
.................................................... 2]
(¢) (i) On the same diagram, sketch the graph of y = g(x) where
720+
g(x) = LTQ for values of x between —270 and 270 . 2]
(ii) Find the values of the x co-ordinates of the points of intersection of the two graphs.
X = erieeieeeieeeees OF X = i, OF X= eoeeeeeeeeeeeees [3]
(iii) Find the equation of each asymptote of the graph of y = g(x).
................................................................................................ 2]
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38.0607_wl9 qp 41 Q:3

A
4 -
—24
fr) = ——, x#1
(1=x7)
(a) On the diagram, sketch the graph of y = f(x) for values of x between —3 and 3. [3]
(b) Write down the range of f(x) for -3 <x < 0.
.................................................... [2]
(¢) On the same diagram, sketch the graph of y =x? for -2 <x< 2. [1]
(d) (i) Solve the equation 3= X
B N = N I O [1]
(ii) The equation I > =x" canbe written in the form x“ —x"+1 = 0.
Find the value of # and the value of w.
e
WD it [2]
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CHAPTER 3. FUNCTIONS

39.0607_wl9_qp_ 42 Q:12

(@)

(b)

©

@

A
4.

B 0 T
_4_

On the diagram, sketch the graph of y = f(x), where
1

f(x) = o-DGFD for values of x between —3 and 3.
(4]
Write down the equations of the asymptotes.
............................ NP SRR AURURC IR . X TCTE TR - YOI SOVTOROPTOOTOTORT | ) |
Write down the co-ordinates of the local maximum.
(cerreerineenns y ceeeeeeneaaens ) [2]
The line y =2x+1 intersects the curve y = f(x) twice.
Find the value of the x co-ordinate of each point of intersection.
X = e OF X = i [2]
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¥y
A
154
1 T >
-15 0 307
—154
f(x) =2x* —5x*+3 for —1.5<x <3
(a) On the diagram, sketch the graph of y = f(x). [2]
(b) Find the zeros of f(x).
................................................................................... [3]
(¢) Find the co-ordinates of the local maximum.
(everemenieiens s eveveeeeenens) [1]
(d) Find the co-ordinates of the local minimum.
(evemraennenens  reeeeeaneneenees ) [2]
() The equation 2x*—5x*+3 =k has three solutions.
Find the range of values of £.
.................................................... [2]
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y
A
8_
:8 0 é’x
,8-
_ 3x+2
=G5 y6e-3
(a) On the diagram, sketch the graph of y = f(x) for values of x between —8 and 8. [3]
(b) Write down the equations of the asymptotes.
............................ USROS RUTSAUUTUUSRURRPRR [ ]|
(©) gx)=x-2
(i) On the diagram, sketch the graph of y = g(x) for —6 <x < 8. [1]
(ii) Solve f(x) = g(x).
X = e OFX = oo OF X = oo [3]
(iii) Solve f(x) > g(x).
.................................................................................................................................................... [3]
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@ @
(ii)

(b) @
(i)

(iii)

(iv)

f(x) = sinx® g(x) = log[

s18 gp 41 Q:5

y
A
2

T T | i
0 180 360 540

sinx®

On the diagram, sketch the graph of y =f(x) for 0 < x < 540.

Write down the range of f(x) for 0 < x < 540.

On the same diagram, sketch the graph of vy = g(x) for values of x between 0 and 540.

Give a reason why there are no values of g(x) for 180 < x < 360.
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CHAPTER 3. FUNCTIONS
(© @@ ) =gk and0<k<090.

Find the value of £.

K= s [1]
(ii) Solve the inequality f(x) > g(x) for values of x between 0 and 540
..................................................................................................................................................... [2]
(iii) 7 is an integer.
The equation f(x) =; has no solutions.
The equation g(x) = has no solutions.
Write down a possible value of /.
J T e [1]
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¥y
A
5 -
T — X
-5 0
75 -
f)=1-—>
) -9
(a) On the diagram, sketch the graph of y = f(x), for values of x between —5 and 5. [3]
(b) Write down the equations of the three asymptotes.
........................... s rrreeeeenrenneennny areeereenesseensesnenennes [ 3]
(c) The line y = x intersects the curve y=1-— " zx % three times.
=
Find the values of the x co-ordinates of the points of intersection.
X = e OF X = ioiiieeeiieeeans OFX = e, [3]
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(@)
(b)

(©)

@

CHAPTER 3. FUNCTIONS

y
A
101
T T P X
-6 0 6
,10_
2 —
) = (2x2 x+5)
(x +x—6)
On the diagram, sketch the graph of v = f(x) for values of x between —6 and 6. [3]
Find the co-ordinates of the local maximum.
(eeveeeene et 5 e )[2]
Find the equations of the three asymptotes to the graph of y = f(x) .
................................ z ALVVILD E QRS 10N . [3]

The equation f(x) =% has no solutions.

Find the range of values of £.
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(€ gx)=l|x+1]

(i) Solve f(x)=g(x).

X = e OF X = ot [2]
(ii) Solve the inequality f(x) > g(x).
.................................................... 2]
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45.0607_wi8_qp_41 Q:3

y
A
44
I — X
90 0 90
4 -
f(x) = 1—2sin(2x—10)"
(a) On the diagram sketch the graph of y = f(x), for —90 < x < 90.
[3]
(b) Write down the co-ordinates of the x-intercepts.
( ceee s e )
( s ceeeeeneaaeas ) 2]
(c) Write down the co-ordinates of the local maximum.
(cerveerrneenns y ceeeeeeneaaens ) [1]
(d) The graphof y= —% intersects the graph of y =1-—2sin(2x—10)" three times.
Find the value of the x co-ordinate at ecach point of intersection.
X T e OF X = oo (0] g R [3]
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(a)
(b)

©

@

¥
A
50
, X
3 0
_50 _
fx) =x*—3x"—4x+1 for -3 <x<5.
On the diagram, sketch the graph of y = {(x). [2]
‘Write down the co-ordinates of the local minimum.
(.. D.... N e ) [2]

Find the range of values of & so that f(x) = & has only one solution.

....................................................................... [2]
g(x)=3x*—6x—4 for—-3<x<S5.
The graph of y = f(x) intersects the graph of y = g(x) twice.
Solve f(x) > g(x).
.................................................... [2]
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@)
(b)

©

@

O

®

y
A
6 -
T o I
—5
f(x) = 1 +4x—x°
On the diagram, sketch the graph of y = f(x) for -1 <x< 5. [2]
Write down the equation of the line of symmetry of the graph of y = f(x).
.................................................... [1]
(i) Find the zeros of f(x).
.................................................... 2]
(ii) Solve the inequality f(x) > 0.
.................................................... [1]
Solve the equation f(x)+1 = 0.
X = e OTX = e [2]
gx)=5—x
On the diagram, sketch the graph of vy = g(x) for -1 <x<5. [2]
On the diagram, shade the region where y < f(x) and y < g(x) . [1]
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y
A
104
T —rX
_4 0 4
104

fx) =927

(a) On the diagram, sketch the graph of y = f(x), for values of x between —4 and 4.

[4]
(b) Solve f(x)=7.
............................................................................................. [2]
(c) The equation |9 —x2| =/ has two solutions.
Find the range of values of &.
............................................................................................. [2]
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(@)
(b)
©

CHAPTER 3. FUNCTIONS

f(x) = 2sinx+cosx  for 0° < x < 360°
g(x)=2—logx for 0° < x < 360°

On the diagram, sketch the graph of y = f(x).

On the same diagram, sketch the graph of y = g(x).

Solve the equation.

2sinx +cosx = 2 —logx

270 360

[3]
(2]
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(@)
(b)

(©)

@

y
A
54
T —>X
—400 0 600
fx) = 35«
Sketch the graph of y = f(x) for —400° < x < 600°. [3]
Find the x co-ordinates of the local maximum points of {(x) for —400° < x < 600°.
X iiiviennienniennes OTX ™ e, OT X ™ (i [3]
The point (30, /3) is on the graph.
The point (a, v3) is also on the graph where 600° < a < 900°.
Find the two possible values of a.
e I, OF @ oo [2]
e™ =3~ 155

Solve the inequality g(x) > f(x) .
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51.0607_s17_qp_43 Q:6
Y

(@)
(b)

(©)

(@)

(e)

()

A
6—
0 e
f(x) = x—5logx
On the diagram, sketch the graph of y = f(x) for 0 < x < 10. [2]
Find the co-ordinates of the local minimum point.
(- B B ececacenneeeenennene Y [2]
Find the range of f(x) for the domain 1 < x < 5.
.................................................... 2]
Solve the equation f(x) = 2.
X = et OF X = coriieeinenienn [2]
Solve the inequality f(x) < 2.
.................................................... [1]
(i) Find £(0.001), £{0.00001) and £(0.000000 1).
f(0.001) = oo , 1(0.00001) = .o . 1(0.0000001) = .cooiiiiiee [1]
(ii) Complete the statement.
TRE P=aX1S 1S vvieiieeiieie e ettt e eee e to the graph of y = f(x). [1]
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(a) Make y the subject of 3x +y = 8.

P e [1]

(b) The line 3x + y = 8 intersects the curve x2 + 12 = 25 at two points.

(i) Use substitution to show that 10x2 — 48x +39=0.

(3]

(ii) Solve the equation 10x? — 48x + 39 = 0 and find the co-ordinates of the two points of intersection.
Show all your working.
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@)
(b)

(©)

@

Yy
A
121
I — X
—6 0 6
64
x) = 2x% +3x
(x+2)(3—x)
On the diagram, sketch the graph of y=1(x) for values of x between —6 and 6. [3]

Find the co-ordinates of the local minimum.

............................. and ..oooooooooeeereereeeeee [2]
g(x) =3x+2
Solve.
@) ) =g)
.................................................... 3]
(i) f(x) > g(x)
..................................................................................................................................................... [3]
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()
(b)

©

@

(e

r' S
54
T T »X
-3 0 4
5+
£lx) = X
) pE—
On the diagram, sketch the graph of y = f(x) for values of x from -3 to 4. [3]
Find the two values of x for which f(x) does not exist.
....................... s eeeeenennennaeeeenne [ 2]
When £ # 0, write down the number of solutions to the equation  f(x) =%.
.................................................... [1]
gx)=2"+1
(i) On the diagram, sketch the graph of y = g(x) for -2 <x < 4. [2]
(ii) Write down the equation of the asymptote to the graph of y = g(x).
.................................................... [1]
Solve the equation f(x) = g(x).
X = e O X = it [2]
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55.0607_wl7_qp_42 Q:7

(a) Ali walks for 1 hour at x km/h and then for 2 hours at (x+ l) km/h.
He walks a total distance of 8 km. 4

Write an equation and solve it to find the value of x.

X T e [3]
(b)
I
| . NOT TO
i ! SCALE
I x !
| ! (x-2)
! :
| I
/I _______ _ /I ______________ L —
- 2 (x—2)
s X 4
‘ 2x
X
The volume of the cube is equal to the volume of the cuboid.
(i) Showthat x°—8x*+8x=0.
(31
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(ii)

1
40
0  —d
7.5
—40-
On the diagram, sketch the graph of y =x* —8x* +8x for 0<x < 7.5. [2]

(iii) Find the volume of the cuboid.
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56. 0607_s16_qp_42 Q: 6

y
A
1.5
X
0 20
-1.54
f(x) = sin(x*) where x” is in degrees.
(a) On the diagram, sketch the graph of y = f(x) for 0 < x < 20. [2]
(b) One solution of the equation f(x) =0, for 0 < x < 20 isx = 0.
Find the other two solutions.
X e OF X ™ toiieeeeeeeeeeeeeceeenes [2]
(c) Find the co-ordinates of the local maximum point.
(o e K e )[2]
(d) There is a local minimum point at (0, 0).
Find the co-ordinates of the other local minimum point when 0 < x < 20.
( e )[2]
(e) Write down the range of f(x).
.................................................................. [1]
(f) By sketching another graph on the diagram, solve this equation.
2
N_X
sin(x*) 20 |
X T ettt ettt es e a e [2]
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The diagram shows the graph of y = f(x) where f(x) = X

x+D)(x—1)(x—2) "

Yy
A

(a) The equations of the asymptotes to the graphare x=a,x =b,x=cand y =d.

Find the values of a, 5, ¢ and d.

2
B T e
R SOOI . ORI ..., S PSP
T e [4]
(b) f(x) =k has only one solution, where £ is an integer and & # 0.
Find the value of £.
= [1]
(c) Find the integer value of x such that f(x) < 0.
X T ettt [1]
@ g@=x"—p
On the diagram, sketch a possible graph of y = g(x) so that f(x) = g(x) has 5 solutions. [2]
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Yy
A
8
I X
1 0
-3 -
1
f(x) =3+—5—"—"—
@ (2 —4x +3)
(a) On the diagram, sketch the graph of y = f(x) between x = —1 and x = 5. [4]
(b) Write down the equations of the three asymptotes.
........................ s ererereeeeeeee s enreseereseseenenenees | 3]
(¢) Write down the co-ordinates of the local maximum point.
(et e ) [1]
(d) The line y = x intersects the curve y =3+ 2; three times.
(x —4x+ 3)
Find the values of the x co-ordinates of these three points of intersection.
X e s X T e s X e [3]

Powered by Acel GCSE 70



59. 0607 w16 qp 41 Q:3
f(x) — zsinx

(a) On the diagram, sketch the graph of y = {(x) for —360° < x < 360°.

y
A
3.

~360° 0 360°
0.5

(b) Find the range of f(x).

(c) Find the value of f(x) when

(i) x=3780°,

(ii) x=4050°.
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(d) (i) Find the four values of x from —360° to 1080° for which f(x)=0.5.

(ii) The values in the answer to part (d)(i) form the first four terms of a sequence.

Find the »th term of this sequence.

.................................................... [2]
x(360 —x)
(e) g(x) - 16200
(i) On the diagram, sketch the graph of y = g(x) for 0° < x < 360°. [2]
(ii) Solve the equation f(x) = g(x).
X e 6] e oS [2]
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104

712_

flx)=2"— %x3

(a) On the diagram, sketch the graph of y = f(x), for values of x between 2 and 8. [4]
(b) Write down the y co-ordinates of the local minimum points.
P s andy = ..o [2]
(c) Write down the co-ordinates of the local maximum point.
(cermemeeeeieeeene y eeeeeeteaeeneereeaeeas )[2]
(d) Solve the equation 2% — %x3 = 2(1 —x), for all real values of x.
X e OF X ™ it OT X = ciieiieeieeeeeeeies OF X = it [4]
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61.0607 w16 qp 43 Q:10
(a) (i) Factorise.

2% =3x+1
.................................................... [2]
2x—1)x—1
(ii) Show that 2x+1+ 3 can be written as (x—)(x) .
x=2 (x—2)
(3]
(b)
})
A
20+
, 0 > X
-3 0 5
—10-
2x—1)(x—1
f(x) _ ( X )(x )
(x—2)
(i) On the diagram, sketch the graph of y = f(x) for values of x between —3 and 5. [2]
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(ii) On the same diagram, sketch the graph of vy =2x+1. [2]
(iii) Write down the equations of the asymptotes to the graph of y = f(x).
.................................................... [2]
(iv) Solve f(x) = 0.
X = eirieeeeereeeens OTX = toviiieneeeenanns [2]
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62. 0607 _s15 qp_41 Q:15

The diagram shows a sketch of the graph of y = f(x) where f(x) = w )
x“—4x+3
YA
NOT TO
SCALE
(a) (i) Find the equations of the three asymptotes.
Answer(a)(1) «ooceceeeeieeeaeieeann s e [3]
(ii) Find the co-ordinates of the local maximum point.
Answer(@)(i1) (ovevveevveeveneeaienenens s eereereeenrenneesnennnenens) [ 2]
(iii) Find the co-ordinates of the local minimum point.
Answer(@)(11) (ooevveevevveereenienrieennn ) eererre et naetes ) [2]
(b) Find the values of k, when
(i) f(x) =k has no solutions,
ARSWEF(B)(1) oot [2]
(i) f(x) = k has one solution.
ANSWEF(B)(I1) vevveveeieeviee e s e aer e [1]
(c) Solve the inequality  f(x) > 0.
ANSWEF(C) et [3]
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YA
20+
T T P
-90 0 360 X
—204
f(x) = 2tan (x + 30)°
(a) On the diagram, sketch the graph of y = {(x) for values of x between —90 and 360. [3]
(b) Solve the equation f(x) = 5 for values of x between —90 and 360.
Answer(b) X = oooveeeeeieeeenn OF X = oo [2]

(¢) Write down the equations of the two asymptotes to this graph for values of x between —90 and 360.

ANSWEI(C) e
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(d) On the diagram below, sketch the graph of y =|2tan(x + 30)°| for values of x between —90 and 360.

YA
20+
T T
90 0 360 X
720_

(2]
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40cm
4 B
xcm [_)_C
xcm

30

cm

The diagram shows a rectangle, with sides 40 cm and 30 cm, made from a metal sheet.

A square of side x cm is cut from each of the four corners of the rectangle.
The remaining shape is folded up to make a rectangular open box with ABCD as the base.

The height of the box is x cm.

(a) Show that the volume of the box is 1200x — 140x2 + 4x° .

Powered by Acel GCSE

NOT TO
SCALE

[3]

79



CHAPTER 3. FUNCTIONS

(b) On the diagram, sketch the graph of y = 1200x — 140x* + 4x> for 0 <x < 25.

y
A
5000

0 X
0 25

~1000

[2]

(¢) Solve the equation  1200x — 140x? + 4x° = 2000.
Answer(c) X = oo OF X ™ o OF X = oo [3]

(d) Which solution to part (c) is not a possible value of x when the volume of the box is 2000 cm?? Give a
reason for your answer.

ARSWEF(E) .ottt ettt ettt et e e et e et t et b ebtete et e e et e ataeeraentaeaaeaarbenns
.......................................................................................................................................................... [1]
(e) What is the maximum volume of the box?
For this volume what is the length of the box?
Answer(e) Maximuim VOIUINE = ......cccoeiirviieieiieiieeeeee e cm?
Tength= oo cm  [2]
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¥y
A
12 +
I - X
-6 0 4
~12 +
(1-2)
() ="a53)
(a) On the diagram, sketch the graph of y = f(x) for values of x between x =—6 and x = 4. [3]
(b) Write down the equations of the asymptotes of the graph of y = f(x).
ARSWEF(DB) oot
.............................................................. [2]
(¢) Find the range of values for y when x = 0.
ANSWEF(C) e [2]
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(@)
Yy
A
12+
I o x
6 0 4
12 4+
On this diagram, sketch the graph of y = ‘ ((IY:L?)) . 2]
1-2
(e) Solve ((x T 333) =6.
Answer(e) X = ..ccooiioiiiieiieee. OTX ™ i [2]
Powered by Acel GCSE 82



66. 0607 w15 _qp 41 Q:8
T A

4.

14

f(x) = 3 —x? g(x) =x~
(a) On the diagram, sketch the graphs of y = f(x) and y = g(x) for values between x =0 and x = 2. [4]

(b) Solve the equation 3 —x’=x" for 0<x<2.

ARSWET(D) X = oo [1]
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(c) Solve the equation 3 — x? =0 for 0<x<2.

@ @

(ii)

e @

(i)

ANSWEF(C) X = oottt [1]

Find the co-ordinates of the local minimum point on the graph of y = g(x).

Answer(d)(1) (.veevevveerenniareennnns s e ) [2]

Find the range of g(x) for the domain 0 < x< 2.

ARSWET(A)(AL) wevieee e [2]

Find the values of the following.

€(0.1) = s 20.01) = oo 2(0.001) = oo [3]
Complete the statement.
Starting from x = 0.1, as x gets closer and closer to O,

g(x) gets closer and closer to the value .................ccccoceene [1]
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A
154

|

—15-

(6x+11)

) = (2x—3)

(@) (i) On the diagram, sketch the graph of y = f(x), for values of x between x =—4 and x = 6. 2]

(ii) Write down the equations of the asymptotes.

ARSWEF(A)(11) ceveeeeieeieiiiceiceee s e [2]

(iii) Write down the co-ordinates of the points where the graph crosses the axes.

Answer(a)(iii) (........... &2 ) R 3 eeereenees )[2]
(b) Solve the inequality.
(6x+11)
x < —( =3
ARSWEF(B) oottt (4]
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CHAPTER 3. FUNCTIONS

7
104
f T
6 0 4 X
—10
(a) On the diagram, sketch the graphs of y = - and y=2"-3
(x+2)
for values of x between x =— 6 and x = 4. [4]
(b) Write down the equation of each asymptote of the graph of
. _ 12
(l) y= x+2°
ANSWEF(B)(1) cvvvvveeeeeeiieeee e
................................................................. [2]
(i) y=2"-5.
ARSWEF(B)(A1) e [1]
(c) Solve the inequality.
v s 12
2" =-5> ) forx > 0.
ARSWEF(C) e [2]
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f(x) = 4—3x g =—t. x#1 h(x) = x>
(a) Find
@ f(2),
.................................................. [1]
@) f(g(4).
.................................................. [2]
(b) Find g(g(-1)).
.................................................. [2]
(c) Solve.
h(f(x)) =9
X = i OF X = tevvceeeesineean, [3]
(d) Find (f(x))* —1 in terms of x.
Give your answer in the form  A(ax+b)(ex+d) where a, b, ¢, d and k are integers.
.................................................. [3]
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70.0607_wl8_qp_ 42 Q:12

Yy
A
15+
T T X
-6 0
—10 1
_(2x-3)
I ="6+2)
(a) On the diagram, sketch the graph of y = f(x) for values of x between —6 and 6. [3]
(b) Write down the equations of the asymptotes of y = f(x).
.................................................... 2]
(©) gx)=5—2x
(i) Solve f(x) = g(x).
X e s (o) g [2]
(ii) Find g(f(x)).
Give your answer as a single fraction in its simplest form.
.................................................... [3]
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f) = 3x—2 g@ =1 x#0  h@@=@+2)]

(a) Find

@ f,

.................................................... [1]
(i) of(4d.

.................................................... [1]
(b) Find g(g(5)).

.................................................... [2]
(c) Solve f(h(x)) = 10.

X = e OT X = i [3]

(d) Find g(h(f(x))) in terms of x.

.................................................... [2]
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CHAPTER 3. FUNCTIONS

72.0607_wl7_qp_43 Q:9

¥y
F 3
12+
0 —> X
4
24
f(x) = 10+x—x*for 0 <x< 4
(a) (i) On the diagram, sketch the graph of y = f(x). 2]
(ii) Write down the co-ordinates of the points where the graph crosses the axes.
(corvemrenneeie 5 veririeieenn) OF (v i) [2]
(iii) Solve f(x)=1.
X = e [1]
90
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(b) g(x) = x> —10logx

(i) On the same diagram, sketch the graph of y = g(x), for 0 < x < 4. [2]

(ii) Write down the co-ordinates of the minimum point of g (x).

(oo g ) [ 2]
(iii) Solve the equation.
f(x) = g(x)
.................................................... [2]
(iv) Solve the equation.
fx—D=gx—-1)
.................................................... [2]
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73.0607_m21 gp 42 Q:11
f(x) = 3x+1 g(x) =x* =5

(a) Find g(3).

(b) Find f(h(2)).

(¢) Find the value of » when () = r.

(d) Solve g(f(x)) = 20.

() Find h '(x).

CHAPTER 3. FUNCTIONS

h(x) = 3%

................................................. [1]
................................................. [2]

o s [2]

i . ... N OF X = iovvvviieeennnn, [3]

B ) = e, [2]
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74. 0607 _s21 _qp_ 41 Q:5
f(x) = 2x—1 g(x) =3—x h(x) = x?

(a) Find

(i f(=2),

................................................. [1]
(i) h(g(=2)).
................................................. [2]
(b) Solve f(x) =7.
X D et eenn [2]
(¢c) Find f(g(x)).
................................................. [1]
(d) Solve f(x)xg(x)+2h(x)=0.
Hith - PassioR . [3]
(e) Find g7 (x).
) = e, [2]
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CHAPTER 3. FUNCTIONS

H
y
10 $
3 0 3 >
72 -
(i) On the diagram, sketch the graph of y = h(x) for values of x between —3 and 3. [2]
(ii) Write down the equation of the line of symmetry of the graph of y = h(x).
................................................. [1]
(iii) On the diagram, sketch the graph of y = g(x) for values of x between —3 and 3. [1]
(iv) Solve g(x) > h(x).
................................................................................ [2]
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75. 0607 _s21 qp_ 42 Q:12

5

f(x) =2—-3x g(x) = 73y

(a) Find f(4).

................................................. [1]
(b) Solve g(x) = 4.
................................................. [3]
(¢) Find f ' (x).
F ) = e, [2]
(d) Find g(f(x)).
Write your answer as a single fraction in its simplest form.
................................................. [2]
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CHAPTER 3. FUNCTIONS

(e) Find f(x) — g(x).
Write your answer as a single fraction in its simplest form.
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76.0607_w21 qp 41 Q:10
f(x) = 3x—2 g(x) = (x—3)>

(a) Find f(g(1)).

(b) Solve g(x) =25.

(¢) Find £ '(4).

(d) Write down f(f '(x)).

Powered by Acel GCSE
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77.0607 _s20_qp_43 Q:12
f(x) = 2x+3 g(x) =5-3x

(a) Find f(4).

(b) Solve f(x)—g(x)=>5.

(¢) Find g '().

(d) Find and simplify {(g(x)).

(e) Simplify f(z—x)+$ .

CHAPTER 3. FUNCTIONS

.................................................. [1]
X S et e e eean [2]
) = e [2]
.................................................. [2]
.................................................. [3]
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78.0607 w20 qp 42 Q:11
f(x) =5—3x g(x) =2x+7

(a) Solve f(x) = g(x).

(b) Find and simplify g(f(x)).

(¢) (1) Find f(xz) + g(xz) simplifying your answer.

@ii)) Find (f(x)+ g(x))2 giving your answer in the form ax? +bx+c.

Powered by Acel GCSE
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CHAPTER 3. FUNCTIONS

(d) Find ' (x).

F ) = e [2]
(e) Write as a single fraction in its simplest form.
2 3
fx) g
................................................. [3]
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79. 0607 w20 qp 43 Q: 11
f(x) = x° g(x) =37

(a) Find g(2) —f(2).

................................................. [2]
(b) Find x when g(x) = %
................................................. 1
(¢) Write x— % in terms of x.
Give your answer as a single fraction.
................................................. [2]
(d) Find f '(x).
ALY £5 VRO [1]
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80.0607_s19 qp_41 Q: 10

@) f(x)=5-2x g(x) = 3x+2

(i) Find f(-3).

(i) Find f(g(4)) .

f(x)

s x —
(iii) Solve a(x)

2.

(iv) Find f'(x).

' (x) =

(v) Find and simplify g(f(x)) .

Powered by Acel GCSE
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(vi) Write as a single fraction in its simplest form.

3.2
i 2@

- 3]
(b) The function h(x) has an inverse function j(x).

Write down, in its simplest form, j(h(x)).

- [1]
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81.0607_w19 qp 42 Q:2

@) =15 x 42

(a) Tind £(6).

(b) Solve f(x)=-2.

(c) Tind h(g(x)).

(d) Solve h(g(x)) =h(x)+2.

(¢) Find £~ '(x).

CHAPTER 3. FUNCTIONS

g(x) =x+2 h(x) = x?

.................................................... [1]
X e 2]
.................................................... [1]

X T e [4]

ET () = e (3]
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®

A
9_
1 1 '-
3 0 3 "
73—

(i) On the diagram, sketch the graph of y =f(x) and the graph of y =h(x) for values of x
between —3 and 3. [3]

(ii) Write down the equation of the line of symmetry of y = h(x).

(iii) Solve f(x)> h(x).

Powered by Acel GCSE 105



82.0607_wl9 qp_ 43 Q:13
f(x) = 2x+5 a(x) =1-2x

(a) Find g(—4).

CHAPTER 3. FUNCTIONS

.................................................... [1]
() Find £71(-7).
.................................................... [2]
(¢) Find g(f(3)).
.................................................... [2]
(d) Find and simplify f(g(x)).
.................................................... [2]
(e) Find and simplify g~ (x).
ST ) = e, [2]
(f) Write as a single fraction, simplifying your answer.
3
2+ %
.................................................... [2]
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83. 0607 _s18 qp_41 Q:11
f(x) = 107 g(x) =2x—1

(a) Find the value of g(3).

..................................................... [1]
(b) Find the range of f(x) for the domain {—1,0, 1, 2}.
e 2]
(¢) Find x when g(x) = 12.
X D et [2]
2
(d) The graph of y = g(x) is translated by the vector ( 3) onto the graph of h(x).
Find h(x).
Give your answer in its simplest form.
B(X) = o [3]
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CHAPTER 3. FUNCTIONS

(¢) Find £~ (x).

(O tan(g(x)) = 1 and 0° < x < 180°.

Find the two values of x.
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84. 0607 s18 qp 42 Q: 11

@@ ®

(ii)

(b) Find f ' (x).

© @

(i)

@ ®

(i)

f(x) =2x—7 g(x)=+vx h(x)=§,x#0
Find £(3).
.................................................... [1]
Solve f(x)=1.
X D e [2]
A € TN [2]
Find f(g(x)) in terms of x.
.................................................... [1]
Solve f(g(x)) =5.
X B e [3]
Find h(g(f(x))) in terms of x.
.................................................... [2]
Find an inequality in terms of x for which h(g(f(x))) exists.
.................................................... [2]
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CHAPTER 3. FUNCTIONS

85. 0607 _s18 qp_ 43 Q:12
for) = 2 + 1 o) =4-3x h(x) = 2% — 1

(a) Find h(-2).

.................................................... [1]
(b) Find g '(x).
X)) = e [2]
(¢) Find g(f(3)).
.................................................... [2]
(d) Find and simplify g(g(x)).
.................................................... 2]
() Findh™1(7).
................................................... 2]
() Write as a single fraction in its simplest form.
1 1
—_— + —_—
flx) glx)
.................................................... [3]
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86.0607_wl8_qp_ 43 Q:13

f(x)=1-x g(x) =3x—2 h(x) =|x*— 4| k(x) =3x* +2
(a) TFind h(0).
.................................................... [1]
(b) Find, giving your answer in its simplest form.
@ g(tx)
.................................................... [2]
(i) g(x) xflx) +k(x)
.................................................... [3]
(¢) Find f™'(x).
TR €5 =SSR [1]
(d) Find x when
i) g =2,
r=a..a. B . K. [2]
(ii) h(x)=3.
X e [3]
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CHAPTER 3. FUNCTIONS

87.0607 s17_qp_ 43 Q:8
f(x)=x+1 g(x) = 3+2x h(x) = ——, x #—1

(a) Find £(—3).

.................................................... [1]
(b) Find the value of g(h(1)).
.................................................... [2]
() Simplify f(g(x)) + f(x).
.................................................... [3]
(d) Find h™'(x).
BT () = e (3]
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(e) Solve.

@D gx=1

i) g'@=1
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CHAPTER 3. FUNCTIONS

88. 0607 w17 qp 41 Q:12
f(x)=5—3x g(x)=2x+3

(a) Solve f(x)=11.

X S ettt 2]
(b) Find f~1(x).
TRRTE 2 Rl TR 2]
() Solve f(x)x gx)=0.
.................................................... 2]
(d) Simplify.
@ gl
.................................................... (1]
(i) f(f(x) + g(x)
.................................................... (3]
4
_+_
M e
.................................................... [3]
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89. 0607 s16_qp_41 Q:13
(@) f(x)=5-2x

() Solve ﬁzz.

X T bbbttt [2]

(i) Find and simplify f(f(x)).
................................................................. [2]

(iii) Find f1(x).
E ) = e, [2]
(b) g(x) is a function with an inverse function g!(x).
Write down the value of g(g1(3)).
................................................................. [1]
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CHAPTER 3. FUNCTIONS

90. 0607 _s16_qp 42 Q: 10
f(x) =x* —x—30 g(x) =" —36 h(x) = 2x+7

(@) Find h(f(7)).

.................................................................. [2]
(b) Find h—1(x).
B ) = e [2]
(¢) Find g(h(x)) in its simplest factorised form.
.................................................................. [3]
(d) Simplify a()’
.................................................................. [4]
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91. 0607 _w16_qp_ 41 Q:11
f(x) =3x+1 g(x) = logx

(a) Find the value of g(f(33)).

.................................................... [2]
(b) Find the value of x when g(x) = f(-1).
X = e [2]
(¢) Find
O 1w,
£ () = e (2]
(i) g7 ().
) = e [2]
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CHAPTER 3. FUNCTIONS

92.0607_s15_qp_42 Q: 12

f(x) = 5x—2 )= xE g hx) = 522 + 3x -2

(a) Tind f(g(1)).

B R T ) R [2]
(b) Find and simplify these expressions.
@ e(fix)
ANSWEF(B)(1) oo [2]
(i) &)
ARSWET(B)(I1) 1ovvevecvrieeecee e [2]
(c) Simplify.
@
h(x)
ARSWEF(CI(1) vvervirerierieiieieie ettt ee st see e ie e [3]
@) e - ==
f(x)
ABSWET(CI(I1) evvreireeriiee et [3]
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93. 0607 _s15_qp_43 Q:12
fx)=3x—1 gkx)=4—2x

(a) Find
@ g3,
ARSWEF(A)(A) e [1]
(i) f(g(3)).
ABSWEP(A)(A1) wvvveveeiiieeieeieieiiete et [1]
(b) Find and simplify expressions for
@ g,
ABSWEr(B)(1) wovvveeeiiiieeieeiec e [2]
i) ¢ '@,
ARSWET(B)(I1) oot [2]
2 3
W T ew
ANSWEr(B)(111) ceveeieeeieiieiieeeeeeeeee e [3]
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94. 0607_m22 qp 42 Q:8
f(x) =2x+1 g(x)=3—-2x h(x) =log(x+1)

(a) Find the value of

@ f(12),

(i) g(f(12)).

(b) Find the value of x when f(x) = g(x).

(¢) Find f(g(x)), giving your answer in its simplest form.

(d) Find g '(x).

Powered by Acel GCSE
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(e) Find x when h(x) = {(0.5).

() Find h ! (x).
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CHAPTER 3. FUNCTIONS

95.0607_m21 gp 42 Q:7

A
131
—4 0 3 X
—3
@) =ts. x#£2
EW=y—2- %
(a) On the diagram, sketch the graph of y = g(x) for values of x between —4 and 3. [3]

(b) Write down the equations of the asymptotes of the graph of y = g(x).

() h(x) =x+1?-3

Solve the inequality g(x) > h(x).
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96. 0607 _s21 qp_41 Q:7
(a) Solve the simultaneous equations.
You must show all your working.

Tx+2y =8
2x—=3y =13
X T ettt
T e [4]
(b) Solve.
(i) 3x—4=-19
X T s [2]
(i) 15—-5x=7-3x
X D s [2]
() oy =
X T s [2]
(c) 3logp —logq—log8 = 2logx
Find x in terms of p and g.
XD et [3]
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CHAPTER 3. FUNCTIONS

97.0607 _s21 qp_43 Q:11
(a) fx) = 3x + 2 g(x) = x? h(x) = 2%

(i) Find f2).

................................................. [1]
(i) Find f(g(3)).
................................................. [2]
- h(g(3))
(iii) Find the value of a(h(3))
................................................. [3]
(iv) Find f'(x).
T 3 XS S 2]
(v) Find h '(x).
BTN = e [2]
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() (i) Find the value of log, 81— log, (%)

................................................. 2]
- _2
(i) log,25 = 3
Find the value of b.
B = e [2]
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CHAPTER 3. FUNCTIONS

98.0607_w2l_qp_42 Q:3

(a) The number of members mn a social media group increases exponentially at a rate of 5% per month.
At the start of the first month there are 882 members.

(i) Calculate the number of members at the end of 10 months.
Give your answer correct to the nearest integer.

(ii) Calculate the number of complete months from the start until the group has 2000 members.

................................................. [4]
(b) The mass of a radioactive substance decreases exponentially at a rate of % per month.
At the end of 10 months, its mass has decreased from 500 g to 242 g.
Find the value of .
o e [3]
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99.0607 w2l qp 42 Q:8
(a) f(x) =3x-2 g(x)=5x—1 h(x) =

(i) Find

(@ f(3),

(b) h(f(3)).

(i) Find f(g(x)) in its simplest form.

(iii) Solve f(x)=g(x).

(iv) Find g '(x).

Powered by Acel GCSE
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CHAPTER 3. FUNCTIONS
(v) Simplify 2h(x) +h(x+1).

Give your answer as a single fraction, in terms of x, in its simplest form.

................................................. [4]
(b) i) =57
(i) Find the value of x when j(x) = %
X T et enn [1]
(i)) Find j'(x).
T ) = e [2]
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100. 0607 20 qp 41 Q:6

(@)

®
(ii)

"\
1.5
0 é X
On the diagram, sketch the graph of y =|logx| for 0 <x<5. [2]
Solve the equations.
(@) |logx|=02
X = i OTX = i, [2]
() llogx|=1-%
X = i OTX = i, [4]
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CHAPTER 3. FUNCTIONS

(b)
A
1.5
l R
-5 0
_5_

(i) On the diagram, sketch the graph of y = log|x| for values of x between —5 and 5. [2]

(i) Solve the equation log|x|=10.2 .

(c) Write down the range of values of x for which the graph of y =|logx| is the same as the graph
of y=log|x|.
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101. 0607 _s20_qp_41 Q:10
f(x) =2x+3 g(x)=5"

(a) Find f(g(3)).

.................................................. [2]
(b) Find f '(x).
F T ) = e 2]
(c) Find x when g(x) = ﬁ .
X e [2]
(d) Find g ' (x).
) = e, 2]
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CHAPTER 3. FUNCTIONS

102. 0607 _s20 qp 42 Q:11

(a) Solve the equations.

(i) 5+2x=1

X s [2]
. 10
(i) 6— < - 1
X T i [2]
(i) 3(1-2x)=2-4(x-7)
X T s [3]
() (i) Solve 6x*=7-3x.
Give your answers correct to 3 decimal places.
You must show all your working.
X= e OFX = oo, [4]
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i) Solve 6y*=7-3y".

Give your answers correct to 3 decimal places.

(c) Solve 2logx+log5 =1.
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103. 0607_w20 qp_41 Q:12

Solve the equations.

(a) 6—% —2

(b) 3+2(4x+5) = 1—2(x+8)

(¢) 3logx+2log3 =2logb6b+log2

d 2°=10

CHAPTER 3. FUNCTIONS

X S oo 3]
X S oo [3]
X = eoeeeveeeesee e [3]
X S oo [3]
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104. 0607 _s19 qp_ 42 Q: 12
f(_x) =10—x g(_x) =x’+1 h(_x) = _](x) = loggx

(a) Find g(3).

- [1]
(b) Find {(h(2)).

- [2]
(¢) Find g(f(x)) in the form ax” +&x +c.

- 3]
(d) For some functions, p~'(x) = p(x).

Write down which two functions, f(x), g(x), h(x) or j(x), have this property.
...................... and .......ccceeeveeens [2]
(e) Write h(x) - ﬁ as a single fraction in its simplest form.
X
k]
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CHAPTER 3. FUNCTIONS

(® (@) Tind j(243).

.................................................... [1]
(ii) Findxwhen j(x)=1.5.
X e [1]
(iii) Find j~'(x).
17 ) = e, [2]
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105. 0607 _s19 qp 43 Q:9
(a) Solve the following equations.

M 133-s

X

XD e [1]
(i) 3x+5=7x+25
XD e [2]
(i) 8x*=11-2x
X = v OF X = oo [4]
(b) Solve the following inequalities.
(i) 6—2x=10
.................................................... [2]
. 1
(i) ——~>3
.................................................... [3]
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CHAPTER 3. FUNCTIONS

(c) Solve the simultancous equations.
You must show all your working.

3x+5y=-3
5x—2y =26

X = et
e [4]
(d) Solve the equation.
logx+4log2 =logl3
XD et [3]
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106. 0607 w19 qp_ 41 Q: 10

f@=2+3  g@=1,x#£0  h@=2"  j@=logx

(a) Find

@ f(=2),

(ii) g(%).

(b) Find g(f(1)).

(© Findxwhen h(x)=g.

(d) Find j(81).

(e) Find f(f(x)) in its simplest form.

Powered by Acel GCSE
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CHAPTER 3. FUNCTIONS

(f) Find f(x)xf(x)+f(x)+1 in its simplest form.

(2 Find j'(x).
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107. 0607 w19 qp_43 Q:11
(a) Simplify.

5 4
a Xd

O =5

(i) log,(5%)

(iii) log,(3")

(b) Solve.

3logl0—2log5 = logx

Powered by Acel GCSE
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CHAPTER 3. FUNCTIONS

108. 0607 _s16_qp_41 Q:8

¥y
A
2 -
T , X
-3 0 3
—4 -
f(x) = log(1 +2x+x?)
(i) On the diagram, sketch the graph of y = f(x) for values of x between —3 and 3. [2]
(ii) Solve f(x)=0.
X e OF X ™ vvveerreenereeseanens 2]
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(b) (i) On this diagram, sketch the graph of y = 2log(l +x) for values of x between —3 and 3.

y
A
2 —
: : >
3 0 3
_4 —
[2]
(ii) Describe a similarity between the graphs in part (a)(i) and part (b)(i).
..................................................................................................................................................... 1]
(iii) Explain the differences between the graphs in part (a)(i) and part (b)(i).
..................................................................................................................................................... 2]
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CHAPTER 3. FUNCTIONS

109. 0607 _w16_qp 42 Q:13
(@) 3logp+2logg—logb=logx

Find x in terms of p and g.

X T e [3]
(b) Solve the equations.
M 4=
X = e [3]
(i) (Bx+2)(2x—3)=1
You must show all your working.
X e OF X ™ e [5]
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110. 0607_w15_qp_41 Q :10
f(x)=2x+3 gx)=x-1 h(x) =log (x + 1)

(a) Find f(h(9)).

B YR e 7 ) SR 2]
(b) Find g(f(x)) in its simplest form.
ARSWET(D) oo 2]
(¢) Find L + 1 in terms of x
flx) g '
Give your answer as a single fraction.
ARSWET(C) oo [3]
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CHAPTER 3. FUNCTIONS
(d) Solve the equation.

h(x)=—1

ARSWEF(l) X = oo [2]

(e) Solve the equation.

(gx)*=5

Give exact answers.

Answer(e) X .....ccoevviiiiinaanenn. OF X = oiiieeeeeeeree e [3]
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111. 0607_w15_qp_42 Q:2

(a) Solve the equations.

(i) 4log3 —3log4 =logx—5log2

Answer(A)(1) X = oo [3]

(ii) 4sinx+3=1 for 0°<x<360°
ARSWEF(@)A1) o oeeeeeeeeeeee e [3]

(b) Make x the subject of the formula.
x—1
a =
X
ARSWEF(BY X T oottt [3]
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CHAPTER 3. FUNCTIONS

112. 0607_w15 _qp_ 42 Q:15

Solve the inequalities.

5
(a) 1 <3

ARSWEF(Q) e [3]

(b) log(2¥)>10

ANSWET(DB) .ottt [2]
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113. 0607 w15 qp 43 Q:8
(a) (i) Solve the inequality.

2(x—3) < 5(x+3)

ARSWEF(A)L) vevevvierirrieiieeriesiteie ettt [3]

(ii) Show your answer to part(a)(i) on the number line.

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 » X
-10-9 8 -7 -6 54 -3 -2-1 01 2 3 4 5 6 7 8 9 10
(1]
(b) Solve the equation.
(x+3) 2+ (x+1)2=25
Give your answers correct to 2 decimal places.
Answer(b) X = cccovvevveiiieeinn, OF X = oovrveenveerireeeenenas [6]
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CHAPTER 3. FUNCTIONS
(c) Solve the equations.

(i logx=5-—x

ARSWEF(C)(1) X = toeeeeieiteeie ettt [3]

(i) logx =15—x]

Answer(c)() X = .ocoooveeeeeeeenen. OF X = i [2]

(d) Simplify, giving your answer as a single fraction.

x 2
x—1 x+1

ARSWET(A) oottt [3]
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01. 0607 _m24 ms 42 Q:1

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct curve 2 | Blifcusp at (0, 0) or ‘correct curve’ but
height clearly incorrect.
(b) 0.5 2 | B1 for each
180
(c)(@) Correct sketch 2 | maximum of 1 mark if it does not
intersect curve 4 times
B1 for positive gradient and positive y-
intercept
(o)) | —154 or —154.0... 4 | B1 for each
—40.4 or —40.36 to —40.35 Max 3 if y coordinates included.
50.9 or 50.87...
121 or 120.5 to 120.6
(o@il) | -154 <x<-404 2 | FT from (c)(ii)
509 <x<121 B1 for each
Same accuracy as (ii)
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02.0607_m24 ms_42 Q: 10

Question Answer Marks Partial Marks
@@ |9 1
(a)(i1) | 4x2 — 20x + 25 final answer 3 | M1 for (5 — 2x)?2
B1 for 3 terms correct in
25 — 10x — 10x + 4x?2
a)(iii - _ 2
(a)(u1) STxoeflnalanswer M1 forx=5-2y or %:%—x
ory—5=-2x
(b)(1) | Correct graph 3 | B2 for correct but some ‘curl back’ or
T e overlap or too wide a gap.
B1 for one branch correct.
(b)) | x=2.50e 1
(b)(iil) | 1.67 or 1.670 to 1.671 3 | B2 for one solution
3.31 or 3.307 to 3.308 Max 1 if y coordinates included.
or M1 for sketch of y=5—2*
If 0 scored, SC1 for only y values seen in
answer space, with correct x values seen
in working.
03.0607_s24 ms_41 Q:11
Question Answer Marks Partial Marks
(@ |11 1
® |2 2| Mlfor3x=—7+1
— 2
© Y oe final answer M1 forx=5—2y0r§:%—x or2x=5-y
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(d) 1 M1
[h(fG))] = ——
2(3x-1)-3
G-2x)(6x—-5=7 Al | All further FTs dep on second stage in correct
form (5 — 2x)(ax + b) = k where a, and b are
integers
or sketch of rectangular hyperbola
Correct expansion of brackets M1 | 30x-25—-12x* + 10x [= 7]
or sketch of straight line with negative gradient
Correct rearrangement to 3 term quadratic M1 | 1252 —40x+32=0 oe
on one side or graphs intersecting twice in 1st quadrant
Correct factorisation M1 | (6x—-8)(2x—4)=0 oe
or correct use of formula
or correct sketch of the quadratic
or solutions indicated at points of intersection
4 B1 | Both answers correct
2, — oe
3
04. 0607_s24 ms_42 Q:3
Question Answer Marks Partial Marks
(a)(d) 2.1 oe 1
(@) | 2.50e 1
(a)ai) | 10 1
(a)(iv) |447t04.48 2 | B1 for 7.24 or 7.236... or for 2.76 or 2.763 to
2.764 or 5+ /5 or 5— /5 scen
(b)(1) Correct sketch 3 | B2 for both branches correct but joined or with

excessive feathering or curl-backs
or B1 for one correct branch
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Question Answer Marks Partial Marks

b)) |[x=0 2 | B1 for each
y=0
(b)@ii) | k> 0cao 1
(b)(iv)(a) | Correct sketch 2 | B1 for negative gradient and positive y-intercept
l P or B1 for passing through (3, 0)
|‘.
(b)(iv)(b) | —0.382 or —0.3824 to —0.3823 2 | B1 for each
1.3[0] or 1.302... or B1 for both correct values used in an

inequality in x only

05.0607_s24 ms_42 Q:9

Question Answer Marks Partial Marks
(2)(1) —7 1
(a)(ii) 4.084 x10° cao 3 | B2 for 4084101 or 4.084101 x 10°

or 4.0841[0] x 10° or answer 4.08 x 10°
or M1 for (3+2x9)°

If 0 scored, SC1 for their 5 or more figure
answer in standard form and corrected to 4 sf.
or for 4084000 seen

(a)(ii1) 4x* +12x +10 final answer 3 | M1 for G+2x)° +1
B1 for [(3+2x)” =] 9+ 6x + 6x + 4x

Question Answer Marks Partial Marks
i - 2
@) XT} oc final answer M1 for x=3+2yor y—3=2x or %:%—x
(a)(v) |-1<hx) <32 2 | Bl for—-1 < h(x) < kork < h(x) € 32
or —1 and 32 evaluated
(b)i) | 500 2 | M1 for 2x =10
(b)(ii) 107 2 | M1 for 2x=10" or x=log(2y)

oe final answer

(b)(iii) | 4x° final answer 2 | M1 for [3log(2x) =] log(2x)’ oe
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APPENDIX A. ANSWERS

06.0607_s24_ms_43 Q:5

Question Answer Marks Partial Marks

(a) Correct sketch 2 | With minimum in 3rd quadrant and maximum in 1st
— quadrant
B1 for any cubic with negative x°

(b) —4.19 or —4.193 to —4.192 3 | B1 for each
-1
1.190r 1.192 to 1.193 or B1 for -1

and B1 for 4.2 and 1.2

(c) (=2.910],-10.1) 2 | B1 for each coordinate
or (-2.897 to —2.896,-10.05...)

(d) | their —2.9[0] < a < 0.23[0] 2 | —2.896 t0 2.897 , 0.2301...
B1 for 0.23[0] seen or their -29[0]<a <k

(e) Integer < —1lor> 6 1
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07.0607_s24_ms_43 Q: 10

Question Answer Marks Partial Marks
@ 3l oe 1
2
®) 6 2 leor5—1x=2
2
© 3% - l%x or 73 oc Final answer 2 M1 for 5 —%(3(x +1)) oe
- 2
@ XT3 oe Final answer M1 forx=3(y+l)orx+l=% ory—3=3x
(e) 1 2 | B1 for h(90)
or M1 for sin(3(x + 1)) oe
(€3] sin(3(x + 1)) so1 1
Correct sketches e.g. 2 | or a single graph of h(g(x)) — 1 + 0.01x
: e B1 for cach graph
17.50r 17.52... 2 | B1 for 1 correct.
48.7 or 48.71...

1159 0r 11594...

08.0607_m23 ms_42 Q:6

Question Answer Marks Partial Marks
(a) | ] 4 | B4 for fully correct curve
L] or B3 for ‘correct’ curve with overlaps.
\V/ or B2 for 2 sections correct
— | o or B1 for 1 section correct
. /:/
\ [
| c“
(b) x=-1,x=2 2 | B1 for each
(©) 0,2) 1
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks

(d) ‘ 1 | Must intersect curve 3 times

()1 |[x=-0.861 or—0.8608... 2 | B1 for one correct

x=0.746 or 0.7458. ..

x=3.11lor3.114to 3.115 If 0 scored SC1 for —0.86, 0.75, 3.1
(e)i1) |[-1<x<-0.861 3 | FT their (i)

0.746 <x <2 B1 for each

x>3.11

09. 0607 _s23_ms_41 Q:3

Question Answer Marks Partial Marks

(a) Correct sketch 2 | B1 for correct shape but inaccurate or
different domain

(b) 90, 270 2 | B1 for each
—1 if y cords (0) included

(e)(@) 60, 120, 240, 300 2 | B1 for two or three correct with no
extras or four correct with extras
—1 1f y cords (0.5) included

(c)(ib) 60 <x <120, 240 <x <300 2 | B1 for each

(c)(iii) Correct arcas shaded, 1
1.e. below y = 0.5 and above y = f(x)

(d) 0[<k<]1 1
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10. 0607_s23_ms_41 Q:6

Question Answer Marks Partial Marks
(a) 6 1
(b) 100 2 | M1 for h((2 + 1)®) oe or ((x + 1)* + 1)
(©) 4 —2x or 2(2 — x) final answer 2| Mlfor3—-2x+1
d - 2
) 3’—xoe final answer M1 for y + 2x =3 or for Z:é —Xx or
2 2 2
forx=3-2yory—-3=-2xor 3=y
oe
©  [3.730r3.732...0r2++/3 2 | M1j(75) oe
11. 0607_s23_ms_42 Q:11
Question Answer Marks Partial Marks
(a) 1 1
(b) -2 3 | B2 for —6x = 12 oc or better
or M1 for 2(1 —3x) +5=19
- 2
© lTx oe Final answer M1 forx:173yory+3x:10r§:%—x
ory—1=-3x
Question Answer Marks Partial Marks
(d) 1-5y 3 | M1 for y(2x+5)=1-3x 0e

oe Final answer
2y+3

MIFT dep for 2xy + 3x = 1 — 5y dependent on
4 term equation with 2 terms in x.

MI1FT for factorising and dividing to form
a+by

c+dy

Max 2 marks if final answer is incorrect.
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APPENDIX A. ANSWERS

12. 0607 _w23 _ms_ 41 Q:2

Question Answer Marks Partial Marks

(a) ) Correct sketch 3 | Two branches with small gap at approx
\ g‘ x=180
B2 for two correct shaped branches but

| k_/ with large gap or too much overlap
or
- m B1 for one correct branch

(b) (90, 1) 1
(¢) x=180 2| B1
x=0and x =360 B1
If 0 scored, SC1 for all 3 values seen
(d) -1 <k<l1 2 | B1 for each
If O scored, SC1 for—-1 < £ < 1
Question Answer Marks Partial Marks
(e) 38[.0] or 37.95... AND 3 | B1 for cither solution correct
168 or 168.4... or

B1 for both solutions expressed in
coordinate form

AND
B1 Correct sine curve through (0, 0),

(360, 0) and with amplitude
approximately 5
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13. 0607 w23 _ms 41 Q:4
Question Answer Marks Partial Marks
(@)1 (—7} 2 | B1 for each
-10
0 or for [ J seen
2
@a) | (5,4 1
(a)(iii) | 5.1[0] or 5.099... 2 | M1 for (-5)*+ 1% oe
(b) -2 2 | B1 for each
2
(c)(@) Translation 2 | B1 for each
2
-5
(c)(i1) | Rotation 3 | B1 for each
90" [anticlockwise] oe
(0,2)
(o)1) | Imageat (-1, 1) (-3, 1), (-1, 2) 1
(c)(iv) | Image at (1, 0), (1,-3), (3,-3) 2 | B1 for stretch factor 3iny=korinx=3
14. 0607 w23 _ms 41 Q:5
Question Answer Marks Partial Marks
(a) Sy 15 2 | B1 for each
If 0 scored, SC1 for -5 and 15 seen
(b)(1) 1.5 0e 2| Ml for2x=-2+5
Question Answer Marks Partial Marks
(b)) |-2and 0 3| B2forx*+2x=00¢
or
M1l forx*+x+3=3-x
(c) 15 2 | B1 for f(4) = 3 stated or used twice
or
M1 for (2x — 5)*+ (2x=5)+ 3 oe
(d) -1 2 | M1 for 2° —3%0e
(e) Ux oe 1
2
® log, x or logx M1 for x=log; y or x:loﬂ
log3 log3

or for x =37
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15. 0607 w23 ms 41 Q:7

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
@ 8 3 | B2 for x +2x =10+ 14 or better
gfrll forx+2(x—5)=14 oe
(O)D) % + # =2 oe M1
Sy=-N+T7y=2p(-17) M1 | dep fractions correctly cleared dependent

on equation with two different linear
denominators

leading to 2y? — 26y + 35

=0 Al

No errors or omissions

Question

Answer

Marks

Partial Marks

(b)(ii)

1.53 or 1.525... AND
11.50r11.47...

26+/(-26%)—4(2)(35

Vo top 26269 -42)39)
2(2)

or correct shaped graph with 2

intersections on the positive x-axis
or

MI for \/(-26)> —4(2)(35)

26+ (or /p
2(2)

or for

If 0 scored, SC2 for 2 correct solutions
given in surd form
or SC1 for 1 correct solution

(b)(iii)

450r447...

FT their positive solution — 7, provided
final answer positive
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16. 0607 _w23_ms_42 Q:2

Question Answer Marks Partial Marks
(@)(@) 10 1
(a)di) |28 1
(b) =5 1
© x4 oe 2 M1 for 2x=y—4 or x=2y+4 or%=x+§
(d) 2x% +2x-3 2 | M1 for 2x% +4x—2x—4[+1]
(e) [x=]1and [x=]4 3| M1 for (x—1)>—=3(x—1) or better
M1 for (x—1)(x—4)=0
or
dep M1 for correct use of formula on their
quadratic equation
or
dep M1 for sketch of their quadratic equation
clearly showing 2 intersections with x-axis
17.0607_w23_ms_43 Q: 10
Question Answer Marks Partial Marks
@®» |9 1
(a)@) |-33 2 | B1 for [h(4)] =-8
or M1 for4 x 42 -4) -1
(a)(iil) | 5 — 8x final answer 2 | M1 for 3 —2(4x — 1) or better
(a)(iv) 2

2 —E oe final answer

M1 forx=4(2 —y) or %:2—)5

ory—8=—4x
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(b)) | Correct sketch 3 | B2 for correct left-hand branch
o’ or B1 for left-hand branch with a positive
y-intercept or passing through origin
. S— ; — AND
ol
/ B1 for correct right-hand branch
M®)a) |[x=150e 1
(b)(iii) | 1.06 or 1.064 to 1.065 3 | B2 for one correct
2.94 or 2.935... or M1 for sketch of y = 4(2 —x)
(b)(iv) | 8,-32,25 3 | B2 for 2 correct
OR
M1 for 4(2-x)(3—2x)=4x—1
B1 for 6 — 7x + 2x* or 24 — 28x + 8x?
18. 0607 w21 ms 43 Q:12
Question Answer Marks Partial Marks
a)i) |-0.5 3
@M o M2 for == 1 or 4x=-2
2 4
2
or M1 for —=5-9 oeor 9x=5x-2 oe
X
(a)(il) | 4<x<6 3 | B2 forx <6 seen and not spoiled
or Bl for [x=] 6 seen
OR
M2 for 2= 120 )
x—4
or M1 for G soi
& S
OR
M2 for correct graph showing answers
or M1 for appropriate graph
b | 0219 3 | B2 for 0.2192... or 0.22 and 2.280 to 2.281
2.28 or M1 for correct curve or correct use of
formula
(b)) | 12.40r 12.35t0 12.36... 2 | B1 for each
66.3 or 66.31 to 66.33 FT their (b)(i)
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19.0607_s15_ms_41 Q:5

Answer

Qu.

Mark

Part Marks

(@ @ |3

(i) | 0.36 oe

2FT

1

NS

M1 fory = k or ?: oe

NG

If 0 scored, SC1 for 0.648 oe or 23—5 oe

. 2
FT [%J only from correct variation, k # 1

their k

Blfor( }oe soi k#1

If 0 scored, SC1 for 4.02 or 4.024 to 4.025 or
225

2

225 15
(iii) X = — or (—)
y y

(b) y==3x-2)x+4)

or —3x° —6x+ 24

their k
y

oe k#1

M1 forx = iz or \/;:
y

405

2
o 2
y 25

If 0 scored, SC1 for
M2 for[ y=] k(x - 2)(x+4), k=1 soi
or M1 for (x—2)(x+4) seen

OR
M1 fork(x + 1 + ¢, k#1
and M1 for substituting two points to get
2d=k+cand0=9% + ¢

OR
M1 for 3 correct equations in y = ax’ + bx + ¢
and M1 for eliminating one variable from all
three equations.

1£ 0 scored, SC1 for ax’® + bx + 24 soi

20.0607_m22 ms_ 42 Q:7

Question Answer

Marks

Partial Marks

Correct sketch

@

M1 for a modulus graph or
for graph of y =4 — x°

(b)

B1 for each
If 0 scored, SC1 for (2, 0) and (-2, 0)
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(c) 0,4 1
(d) lor2or3 1
(e)(@) | Correct sketch 1

below both graphs

(e)(ii) | 1.24 or 1.236..., 3.24 or 3.236... 2 | B1 for each
or B1 for both seen
e.g. 1.24 < x < 3.24 or with y coords included
or for 1.23 and 3.23
(e)(iii) | Two correct regions above x-axis and 2 | B1 for one correct and no wrong or for one correct

and one incomplete

21.0607_s21_ms_41 Q:11

Question Answer Marks Partial Marks
(a) Correct sketch M2 | or M1 for exponential graph
1.43 or 1.430 to 1.431 B1
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Question Answer Marks Partial Marks
(b) Algebraic method
(6x—1)(2x+3) =[5+ x] or better M1
12x7 +15x-8=0 Al
15+ \/m M1 | Correct use of formula
= T or correct sketch of parabola
0.403 or 0.4032... B1
—1.65 or —1.653... B1
(b) Graphical method (1)
Correct sketchof y=6x—1 M1
Correct sketch of y= 25x++x3 M2 | or M1 for hyperbolic graph
0.403 or 0.4032... B1
-1.65 or —1.653... B1
(b) Graphical method (2)
Correct sketch M3 | M2 for parabola y = (6x —1)(2x + 3) oe
or M1 for parabola
and M1 fory=5+x
0.403 or 0.4032... B1
—1.65 or —1.653... B1
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22.0607_s21_ms_42 Q:4

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks

(a) Correct sketch . 2 | B1 for correct middle section
(b) +4 2 | B1 for 2 correct solutions

T2
(©) x<-4 3 | B1 for each

2<x<2

x>4
(d) 0 2 | B1 for each

[k]1>10

23.0607_s21_ms_42 Q:13
Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for each branch
| L
§ |
! |
_ | 7+
I'. B | |I

(b) x=1, 2 | B1 for each

x=-3
(c) —3.79 or -3.791... 3 | B1 for each

-1

0.791 or 0.7912 t0 0.7913 If 0 scored SC1 fory = 2x + 3

sketched and cutting both axes
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24.0607_s21_ms_43 Q:9

Question Answer Marks Partial Marks
(a) Correct sketch 2 | B1 for correct shape but cutting either axis or
without minimum

(b (0.368, 0.692) 2 | B1 for each

or (0.3678 to 0.3679, 0.6922...)
©)(@{) | 0.237 or 0.2369 to 0.2370 3 | M1 for correct line sketched
2.31or2.311.... B1 for one correct
(e)i) | [0<]x<0.237 or 0.2369 to 2 | Bl for each
0.2370
x>231lor2311...
25.0607_ w2l _ms_41 Q:5
Question Answer Marks Partial Marks
(a) Correct Sketch 3 | B1 for each branch
Fx)=(2x"23)A((x+1)(2-x))
(b) x=-—1,x=2 2 | B1 for each
() (0.208, 1.43) 2 | 0.2080 to 0.2081, 1.425 to 1.426
B1 for each coordinate
(D -1 <x<0.208 B2 | FT their 5(c)
B1 for -1 <xorx<0.208

x<-1 oe B1

(e) 3.750r3.747... 1
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26. 0607 w21 ms 42 Q:2

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct sketch 2 | B1 for sine curve but different period
TS and/or different amplitude
. /
(b) (270, -1) 1
(©) 360 2 | B1 for each
1
(d) Correct sketch 2 | B1 for (sine)* curve but different period
7 and/or different amplitude
(1) |-1<fx<1 1
©Gi) |0<em <1 1
63) Correct shading 1
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27.0607_w2l_ms_43 Q:8

0.457 < x[< 2]

Question Answer Marks Partial Marks
@ Correct sketch 2 | B1 for negative cubic graph with 2 turning
¥ === .
points
TN,
. ///ﬂ+
® (1,2 1
(©) —-1.73 or-1.732... oe¢ 2 | B1 for two correct
0
1.73 or 1.732... oe
(d)(i) | Translation 2 | B1 for each
-1
0
(d)) | -1.46 or—1.457... 2 | B1 for each but without y-coords.
0.457 or 0.4574... or M1 for graph of y=3(x+1)—(x+1)’
oe
(i) |[2<]x<-1.46 2 | B1 for each

or forx € —1.46 and 0.457 < x

28.0607 520 ms_ 41 Q:9

uestion | Answer Marks | Partial Marks
Q
(@) Correct curve 2 | B1 for correct shape but inaccurate x
intercepts
(b) [0.5<]x<0 1
2<x<4 2 | Bl for 2 <xoe or forx<4 oe
(c) 3.08 or 3.079... 2 | M1 for identifying local maximum

point
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29.0607_s20_ms_42 Q:7

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(@)(1) . ! 2 | B1 for correct ‘hyperbolic shape’
of B1 for intersects with axes correct
I (approx.)
—— \JQ —
(a)(i1) (-2.5,0) 2 | B1 for each
(0, 2.5)
(a)(i) | x=-2 2 | B1 for each
y=2
b) = 2 | B1 for correct ‘quadratic shape’
B1 for min point at (—4, 0) (approx.)
(©) [x=]-5.30 3 | B1 for each correct answer
[x=]-3
[x=]-1.70
(d) -530<x<-3 2 | B1 for each
and
—2<x=<-1.70
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30.0607_s20_ms_43 Q:4

or —1.154to —-1.153..< x < —0.5357
to —0.5356

AND
0536 <x<1.15

or 0.5356t0 0.5357 < x g 1.153 to
1.154

Question Answer Marks Partial Marks
(a) Correct Sketch 2 | With maximum in second quadrant
oy s e et and minimum on positive x-axis
3 B1 for cubic graph for +ve x°
(b) —1.51 or—1.508 to —1.507 3 | B1 for each
1.24 or 1.244...
4.26 or 4.263 to0 4.264
(©)() (—0.333, 18.5) or 2 | B1 for each coordinate
(—0.3333..., 18.51 to 18.52)
(©a) | G,0 1
(d) k<0, 2 | BIFT for each
k>18.5
31.0607_ w20 ms_41 Q:7
Question Answer Marks Partial Marks
@ Correct sketch 3 | B1 for modulus graph
B1 for correct forx > 1, or-1 <x<0
B1 for x=-1 and 1 when y = () plotted
correctly.
il " @ | G=—a u v Maximum 2 marks if sketch not fully
correct
(b) x=0 1
(©) —1.4]0] or —1.395... 2 | B1 for each
—0.475 or —0.4746...
(d) -1.15 € x € -0.536 3 | B2 for one fully correct inequality

orBl for-1.15<x<<—k
—k<x<-0.536

or0.536 <x <k

F<x <115

or M1 for suitable sketch,
eg fx) +x*<2

or B1 for 4 correct solutions seen
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APPENDIX A. ANSWERS

32.0607_w20_ms 42 Q:4

Question Answer Marks Partial Marks
a) Correct sketch 2 | Cubic curve, crossing x-axis three times,
T with maximum in 2nd quadrant and
ot minimum, in 4th quadrant

B1 for any cubic (positive x°)

-

(b) (1.29,-1.3[0D 2| 1.290to0 1.291, —1.303...
B1 for each coordinate

(c) Rotation 3 | B1 for each
[Order] 2
[centre] (0, 3)

(A —2.9[0] or —2.895... 3 | Bl for each
0.603 or 0.6027... If three correct but seen in coordinate
2.29 or 2.292... form, SC1.

If 0 scored, SC1 for correct sketch of
line (may be frechand but negative
intersection with y-axis and crosses
curve three times)

(d)(ii) -2.9[0] <x < 0.603 2 | FT their (i)
x>2729 B1 for each
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33.0607_w20_ms 43 Q:8

Question Answer Marks Partial Marks
(a)(i) | Correct sketch 2 | B1 for exponential shape
(@@) [0 =<x=<171o0r1.709to 1.710 3 | B2 for either correct
or B1 for 0 and 1.71 or 1.709 to 1.710 seen
(@)(iii) | —1.3[0] or—1.302... 3 | B2 for one correct
0.843 or 0.8429... or B1 for sketch of y = x* added to diagram
(a)(iv) | Two areas shaded which are above 1
y=1.5"and below y = x*
(b) [a=]-2 3| Blfora=-2
b=]-4
(> M1 for b =2 oe
a
(c) Correct sketch 3 | B1 for each branch
34,0607 s19 ms_41 Q:11
Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for each branch
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(b) (2.24,-1.94) 2 | or (2.242 10 2.243,-1.943 to —1.942)
B1 for each co-ordinate
© x=1,x=4,y=0 3 | Bl for each
(A1) 1.34 or 1.344 to 1.345 3 | B1 for each
2.79 or 2.789...
5.87 or 5.866... If O scored, SC1 for 1.3,2.8 and 5.9
(D) |[x<1 3 | B1 for each
1.34 <x<2.79 FT dep on two solutions to (i) between 1 and
4 <x<587 4.
FT dep on solution to (i) > 4
35.0607_s19 ms 42 Q:2
Question Answer Marks Partial Marks
(a) Correct sketch 2 | Must not cross axes
B1 for correct shape
b) y=0,x=0 2 | B1 for each
If 0 scored, SC1 for answers x-axis and
y-axis
() 0.462 or 0.4624 to 0.4625 1
(d) Correct sketch 1
H
|
(e) 0.742 or 0.7415 t0 0.7416 1
) Region that is below y = 0.5 and 1
above other two graphs.
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36.0607_s19_ms_42 Q:7

Question Answer Marks Partial Marks
(a) 15.1 1
(b)(1) Correct sketch 2 | Must pass through origin and cross x-axis
reasonably close to x =4, not 4.5.
1 B1 for correct shape
(b)(i1) [/ =120.4 or 20.40 to 20.41 2 | B1 for each or both correct reversed answers
[£=] 2.04 or 2.040 to 2.041
(b)(iti) | 4.08 or 4.081 to 4.082 1
(d)(iv) 1.4[0] or 1.401 to 1.403 3 | Bl for 2.74 or 2.741 t0 2.742
B1 for 1.34 or 1.339 to 1.340
37.0607_s19 ms 43 Q:4
Question | Answer Marks Partial Marks
(a) Correct sketch 3
B1 for correct shape
B1 for max and min approx. correct
B1 for asymptotes approx. correct
I' |
| |
|
(b) f(x)<-1and f(x)>1 2 | B1 for each
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APPENDIX A. ANSWERS
Question | Answer Marks Partial Marks
(©)(1) Correct sketch 2 | B1 for each branch
(c)(i1) 213 0r212.91t0-212.8 3 | B1 for each
—11lor—111.5t0o-111.4
78.6[...]
(©@il) |[x=0 2 | B1 for each
¥»=0.5
38.0607_w19 ms_ 41 Q:3
Question Answer Marks Partial Marks
(a) Correct sketch 3 | B2 for first branch correct, including gradient
zero at y-intercept
or B1 for first branch above x-axis, increasing
and crossing y-axis
T B1 for second branch correct
(b) 0.0357 or 0.03571...<f(x)<1 oe 2 | Bl for 0<f(x) or f(x)<1
(©) Correct sketch 1 | Vertex at origin
(@) | —{0].809 or —{0].8087... 1
(@) |[u=15 2 | B1 for each

w=]2

or SC1 for answers reversed
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39. 0607 w19 ms 42 Q:12

Question Answer Marks Partial Marks
(a) Correct sketch 4 | B1 for each branch
(b) x=0 3 | B2 for three correct
x=1 or B1 for one correct
x=-1
y=0
(©) (0.577,-2.6[0]) 2 | B1 for each
or (0.5773 to 0.5774,-2.598...)
(d) [x=1-124 or—-1.242to—-1.241 2 | B1 for each
[x=] 1.13 or1.127 to 1.128
40.0607 w19 ms 43 Q:3
Question Answer Marks Partial Marks
(a) Correct sketch y 2 | B1 for cubic curve (+ x*) with 2
TY f(x)=2x"3 -55°2+3 turning P OiIltS
l | I | i
2 -1 T\—-——/?_ 3
(b) —0.686 or —0.6861..., 3 | B1 for each
L,
2.190r 2.186... If 0 scored, SC1 for three correct but
in coordinate form (..., 0)
(c) (0.3) 1
Question Answer Marks Partial Marks
(d) (1.67,-1.63) or 2 | B1 for each co-ordinate
(1.666 to 1.667,—1.630 to —1.629)
(e) -1.63 <k<3 2 | FT their y co-ords from (c) and (d)
B1 for each
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41.0607_w19 ms_43 Q:12

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct Graph 3 | B1 for each branch
s+ ¥ Hox)=(3x=2)/((x+2)ix-3))
fx)=x -2
(b) x=-2 3 | B1 for each
x=3
y=0
(©)(d) Correct line , See (a) 1
(c)(i) |-221or-2211.. 3 | B1 for each
1.1[0] or 1.100...
4.110r4.111...
(c)(il) | x<-2.21 3 | FT from (ii) if graphs are correct
-2 <x<1.1[0] B1 for each
3<x<4.11
42.0607_s18_ms 41 Q:5
Question Answer Marks Partial Marks
(@)(1) Correct sketch 2 | B1 for sine graph with different amplitude
and/or period but must go through (0, 0)
~ or for correct sine graph but only one cycle
o &
(a)(i1) -1<f(x) <1 1
(b)) Correct sketch 2 | i.e. Correct shape with 2 branches above x-
axis and gap of at least 120 between the
TN branches and only slightly crossing either
AN B axis.
B1 for 2 branches above x-axis but gap less
than 120 between the branches and only
slightly crossing either axis or one branch
correct
(b)(i1) logarithms of negative numbers do 1
not exist oe
(b)(ii1) (90, 0), (450, 0) 2 | B1 for each
(b)(iv) x=0,x= 180, x =360, x = 540 2 | B1 for 2 or 3 correct
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Question Answer Marks Partial Marks
(©)(d) 23.5or 23.51 t0 23.52 1
(c)(ii) 23.5<x<156.5 2 | B1 for each
383.5<x <5165 Allow 23.51 to 23.52, 156.48 to 156.49
Allow 383.51 to 383.52, 516.48 to 516.49
(c)(i1) Any integer less than — 1 1
43.0607_s18_ms 42 Q:2
Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for each branch
(b) y=1, x=3, x=-3 3 | B1 for each
() —2.87 or —2.874 t0 —2.873 3 | B1 for each
1.150r 1.149to 1.150 If 0 scored SC1 for 2.9, 1.1 and 2.7
2.72 or 2.723 t0 2.724

44. 0607_s18 _ms 43 Q:5

Question Answer Marks Partial Marks
(@) Correct sketch 3
i B1 for each branch
FE— ) >
(b) (0.0295,—-0.833) 2 | or (0.02948 t0 0.02949, —0.8329...)
B1 for each
(c) x=-3,x=2,y=2 3 | B1 for each
(d) —0.833<kg?2 2 | FT their (b)
B1 for each inequality
(e)(1) -5.13,2.81 2| -5.131...,2.812t0 2.813
B1 for each
(e)(i1) —5.13 <x <=3, 2| -5.131...,2.812t0 2.813
2<x<2381 B1 for each
FT their (c) and (e)(i)
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45. 0607 _ w18 ms 41 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct sketch 3 | Intersections with x-axis both positive and
not 90 and maximum below 4
B1 correct sine graph shape
B1 max and min in correct quadrant
(b) (20, 0) (80,0) 2 | Bl for each
© (=40, 3) 1
(d) —80.2 or —80.16... 3 | B1 for each
28.9 or 28.90...
56.7 or 56.71 to 56.72
46. 0607 w18 ms_41 Q:9
Question Answer Marks Partial Marks
(a) Correct sketch 2 | B1 for cubic graph with max/min incorrect
(b) (2.53,-12.1) 2 | B1 for each co-ordinate
(c) k<-12.1 2 | B1 for each
k>2.13 FT their-12.1
Question Answer Marks Partial Marks
(d) —0.726 <x <1.26 2 | B1 for both critical values seen

or for [k <] x<1.26
or for —0.726 <x [ <k]
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47.0607_w18_ms_43 Q:8

Question Answer Marks Partial Marks
(a) Correct sketch 2 | B1 for parabola vertex upwards but
incorrect intersections with axes
///4 ‘\\\
/ \
/.'l A
(b) x=2o0e 1
(c)(1) —0.236 or —0.2361 to — 0.2360 2 | B1 for each
424 or4.236...
(c)(i1) —0.236 or — 0.2361 to — 0.2360 < x 1 | FT their (b)(i)
<424 0r4.236...
(d) —0.449 or — 0.4495 to — 0.4494 2 | B1 for each
4.450r4.449... If 0 scored, B1 for y =—1 sketched
(e) Correct line sketched, passing through 2 | B1 for line with negative gradient or
(5,0) with y-intercept reasonably close to 5
but not through (0, 6)
(63)] Region below curve and below line 1
shaded, continuing below x-axis
48.0607_s17_ms 41 Q:7
Question | Answer Marks Partial Marks
(a) Correct Graph 4 | B1 for maximum point on or close to y-axis
. B1 for correct shape between their -3 and 3
i ety B1 for mod graph
(b) [x =] +4, + 2 2 | B1 for any 2 correct answers
ort1l4lor+1414. .
(©) k=9 2 | B1 for each
k=0
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49.0607_s17_ms_41 Q:10

APPENDIX A. ANSWERS

Question | Answer Marks Partial Marks
(a) Correct Graph 3 | M1 for sine graph with one max and one min
. A1 for x-intercepts at 150 and 330 (approx.)
+7 D) A1 for positive y-intercept
(b) Correct Graph with second 2 | M1 for correct shape
mtersection with other graph (if
correct) below x-axis
(c) 6.18 0or 6.175... 3 | B1 for each
159 or 158.5t0 158.6
320 or 320.3 t0 320.4
50. 0607_s17_ms_ 42 Q:8
Question Answer Marks Partial Marks
(a) ' 3 | With correct shape with two max on right of y-axis
and one on left, all above x-axis and reasonable
quality
or B2 for correct shape and all above x-axis
or B1 for correct shape
Correct sketch
(b) —270, 90, 450 3 | B1 for each
SC2 for all correct but with y co-ords
or SC1 for two correct with ¥ co-ords
(c) 750, 870 2 | B1 for each
(d) x < 54.7 1| 54.74 to 54.75
164 <x <267 2 [ 163.5t0163.6,266.6...
B1 for one inequality
or B1 for both values seen
If 0 scored, B1 for straight line with negative
gradient crossing curve three times between
x = 0 and x = 400. May be frechand.
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51.0607_s17_ms_43 Q:6

with working
(3.76 or 3.763 t0 3.764 ,—3.29.. t0 —3.28)
with working

Question Answer Marks Part Marks
(a) Correct sketch 2 | B1 for correct shape
(b) (2.17,0.488) or (2.171...,0.4877...) 2 | B1 for each
(c) 0.488<f(x)<1.51 2 | FT their 0.488
or 0.4877...<f(x) <1.505... B1 for 0.488< f(x) oeor f(x)<1.51 oe
(d 0.502 or 0.5015... 2 | B1 for each
5.83 or 5.827...
(e) 0.502<x<5.83 1| FT their (d)
or 0.5015...<x<5.827...
(§3]6))] 15.[0] or 15.00... 1
25.[0] or 25.00...
35.[0] or 35.00...
a1 [an] asymptote oe 1
52. 0607 _wl7 ms 41 Q:10
Question Answer Marks Partial Marks
(a) 8 — 3x final answer 1
(b)) | 22+ (their (8 — 3x))* =25 M1
64 — 24x — 24x + 9x” B1 | or their (8 — 3x)* expanded correctly
Completion to 10x* — 48x +39=0 Al
(b)) | (1.04 or 1.036...,4.88 t0 4.89...) 5

M for 48+ [(-48)2 — 4(10)(39)
2x10

or sketch of parabola with both zeros > 0
or sketch of circle centre O with straight
line

B1 for each x co-ordinate

B1 for each y co-ordinate

or B1 , B1 for correct pairs reversed
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53.0607 w17 ms 41 Q:11

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for each branch
w0}
sl
o
o
¥
Id »
2
4l
ol
(b) (-0.93[0], —0.252) or 2 | B1 for each co-ordinate
(-0.9303..., 0.2521..)
(©) x =-2 final answer 2 | B1 for each
x = 3 final answer
(D) | 2.120r-2.117... 3 | B1 for each
—0.747 or —0.7465...
2.53 or 2.530 to 2.531
(D)) | x<-=-2.12 3 | FT B1 for each only if three answers in (i)
-2 <x<-0.747 and asymptotes used
2.53<x<3
54. 0607 w17 ms 42 Q:4
Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for correct middle branch
B1 for correct left hand branch
B1 for correct right hand branch
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Question Answer Marks Partial Marks
(b) -1 2 | B1 for each
2
(c) 2 1
(d)@) Correct sketch 2 | Must intersect y-axis and be above x-axis
B1 for decreasing exponential graph
(d)(ii) v=1loe 1
(e) —0.892 or — 0.8919 to — 0.892[0] 2 | B1 for each
2.62 or 2.622 to 2.623
55.0607_wl7 ms 42 Q:7
Question | Answer Marks Partial Marks
(@) 1 M2 1
x+2 x+z =8 oe M1 for 2 x+Z oe seen
2.5 B1
(b)(@) **=2x(x—2)(x—2) oe Mi
[(x,z)l :]x272x72x+4 B1 | Allow — 4x for — 2x — 2x
, s s Allow — 8x* for — 4x* — 4x*
or 2x” —4x” —4x” +8x
leading to x° — 8x* +8x =0 Al | Final equation reached without any errors
or omissions
(b)(ii) Correct sketch 2 | B1 for correct shaped cubic with max
before min
(b)(iii) 318 or 319 or 318.3 to 318.7 2 | B1 for 6.83 or 6.828... seen

isw use of other values (1.1715...)
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56. 0607_s16_ms_42 Q: 6

APPENDIX A. ANSWERS

Question Answer Mark Part Marks
(a) Correct sketch
N 2 M1 for shape i.e. starting at origin then
: one maximum then one minimum
- Al for two zeros to right of x= 10 and to
: the left of x =20
(b) 134 0r1341to 13.42 1
19[.0] or 18.97... 1
(©) (9.49, 1) or (9.486 10 9.487, 1) B1 B1
(d) (16.4,—-1)or(1643..., 1) B1 B1
(e) -1 <o)<l 1
® Correct sketch of parabola shape from B1
approximately y = —1
5.48 or 5.477... B1
57. 0607 _s16_ms 42 Q:8
Question Answer Mark Part Marks
(a) [a,b,c=1]-2,1,2 1,1, 1 | In any order
[d=10 1
(b) -1 1
(¢ -1 1
(d) Parabola vertex downwards and vertex below M1
x-axis
Cuts given graph in 5 places Al
58. 0607 _s16_ms_ 43 Q: 11
Question Answer Mark Part Marks
(a) Correct sketch 4 B1 Correct graph for x>3
B1 Correct graph for x <1
B1 Correct graph for 1<x<3
B1 Approximately correct intercepts
) x=1 1
x=3 1
y=3 1
(© (2,2) 1
(d) 1.38, 2, 3.62 3 B1 for each
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59. 0607 w16 _ms 41 Q:3

Qu. Answer Mark Part Marks
(a) Correct sketch 3 B1 for shape including 2 minimum points and 2
maximum points
B1 for all above x-axis
(b) 0.5 < f(x) €2 2 Allow written separately or in words
B1 for each
SClfor05xg?2
Qu. Answer Mark Part Marks
© @ |1 1
(i) |2 1
(@ @@ |[-90,270,630,990 2 B1 for —90 and 270 with no others from —360 to
360
(i) | 360n—450 oc 2FT | FT only if clear linear sequence
BIFT for 360n + k& or Jn — 450
(e) (i) | Correct sketch 2 B1 for parabola vertex upwards
(i) | 122401 122 0r 122.4... 1
326.2 or 326 or 326.2... 1
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60. 0607 w16 ms 42 Q:14

APPENDIX A. ANSWERS

Question Answer Mark | Part Marks
(a) Fully correct curve 4 B1 for correct graph for x <0, minimum point
. seen above x-axis
o7 B1 for correct graph for 0 <x <2, maximum
st point seen higher than minimum point
o B1 for minimum point seen below x-axis,
) T ) ) x 2 <x< 8
> 2t : * 5 i If 0 or 1 scored, SC2 instead for ‘correct curve’
pi except stationary point of inflexion instead of
st LH minimum and maximum
(b) 0.729 or 0.7287... 2 B1 for each
—10.3 or—10.26...
() (1.31 or 1.311 to 1.312, 1.73[0]) 2 B1 for each co-ordinate
(d) -2.82, 0364, 423, 576 4 B1 for each
or —2.824t0-2.823 If 0 scored SC2 for —2.8,0.36, 4.2, 5.8
0.3643 to 0.3644 or SC1 for three of these.
4.228 to 4.229
5.758...
61.0607 w16 ms 43 Q: 10
Question Answer Mark Part Marks
@ @ | Cx—1x-1) 2 SC1 for 2x + a)(x + b) where ab=1 and a + 25 = -3
- 2x+1)(x—2)+3 ML
x=2
2
ZX—_M Al Allow — 3x for —4x +x
x-2
2
2x° —3x+1 Al
x-2
(b) (i) | Correct sketc}l
‘ / 2 With no undue overlap at x = 2 or serious curving back

B1 for either branch correct
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Question Answer Mark Part Marks
(i) | Correct line 2 Not intersecting either branch
B1 for line with positive gradient and positive y
intercept
(iii) | y=2x+1 1
x=2 1
iv) | 0.5 1
1 1
62. 0607 _s15_ms 41 Q:15
Qu. Answer Mark | Part Marks
@ G |- 1
x=1 1
x= 1
(i) | (1.73,-13.9)or
(1.732...,-13.93 to —-13.92) 2 B1 for each
(iii) | (—1.73,-0.07 18) or
(-1.732...,-0.07180 to —0.07179...) 2 B1 for each
Qu. Answer Mark | Part Marks
() @) |-13.9<k< -0.0718 2FT | FT y coordinates from (ii) and (iii)
B1 for one inequality correct
or SC1 for —139<k=-00718
or for—-13.9 <x < -0.0718
(i) | -13.9, —-0.0718 1IFT | FT y coordinates from (a)(ii) and (a)(iii)
(c) x<-3 1 Not f(x)
“1<x<1 1
x>3 1
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APPENDIX A. ANSWERS

63.0607_s15_ms_42 Q:10

Qu. Answer Mark | Part Marks
(a) Correct curve with no overlaps at 60
and 240, x intercepts at approximately 3
30, 150, 330
ol B2 for 'correct' but with overlaps and/or inaccurate
A intercepts
} . . : =3
o} ( ( B1 for 1 branch correct
(b) 382 0r 38.19to0 38.2 1
218 or 218.1 to 218.2 1
(¢) x=060 1
x =240 1
Qu. Answer Mark | Part Marks
(d) their (a) with negative y parts reflected
in x-axis
=Ty Gzt 2FT | BIFT for 1 branch correct
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64.0607_s15_ms_43 Q:5

Qu. Answer Mark | Part Marks

(a) x(40 - 2x)(30 — 2x) 2 or B1 for 40 — 2x or 30 — 2x
1200 — 80x — 60x + 4x? 1 indep

(b)

2 B1 for any cubic curve (+x*) with max & min

() 2.19 or 2.192... 1

10 1

22.8 0r22.80t022.81 1
(d) 22.8 would produce negative

width/length 1 oe
(e) 3030 or 3032 to 3032.3... 1

28.7 or 28.68 to 28.69 or 1

18.7 or 18.68 to 18.69

65. 0607 s15_ms_43 Q: 11

Qu. Answer Mark | Part Marks

(a)

S~ ) ‘ M1 Basic shape
3 A1 RH branch cuts both +ve axes
Al asymptotes approximately right with no

\ overlap
\
b) x=-3 1
y=-2 k
(c) -2<ys % 2 May be separate, B1 for either

Powered by Acel GCSE 192



APPENDIX A. ANSWERS

Qu. Answer Mark | Part Marks
€) 7
h o 2 |Correct shape
B1 for reflection of any part of (a) in x-axis
(e) —4.75 1
~2.1250r 2.12 or-2.13 1
66. 0607 _wl5 ms_ 41 Q:8
Question Answer Mark Part Marks
(a) Correct graphs 2 B1 for inaccurate parabola
- 2 B1 for correct shape but inaccurate
(b) 1.28 or 1.277 to 1.278 1
Question Answer Mark Part Marks
(c) 1.73 or 1.732... 1
(d) (i) | 0.368 or 0.3678 to 0.3679 1
0.692 or 0.6922... 1 SC1 for (0.37, 0.69)
(ii) [0.692<y<4oe 2FT | BIFT for 0.692 <y oe
or B1 for y < 4 oe
or BIFT for 0.692 and 4
SCI1FT for 0.692 <y <4
(e) (i) | 0.794 0r0.7943... 1
0.955 or 0.9549 to 0.9550 1
0.993 or 0.9931... 1
(i) |1 1
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67.0607_wl5 ms 42 Q:7

Question Answer Mark Part Marks
(a) (i) | Correct graph 2 M1 for graph in 2 sections, with each section approximately
correct.
(i) | x =1.50e 1
y=3 1
(iii) | (0, -3.67) or 1

(0, -3.667 to -3.666) or (o, —%}

(-1.83,0) or(-1.833...,0)0r 1
-5
6
(b) 1.5<x<55 oe 3 B2forl5<x<550e
or B1 for 1.5 and 5.5 seen or for x <5.5 or 1.5 <x
and
x < -1 1 Condone €

Ignore inclusion of —4 or 6 throughout

68.0607_wl5_ms 43 Q:12

Question Answer Mark Part Marks

(a) Fully correct sketches 2 B1 for rectangular hyperbola with correct
‘ orientation but inaccurate

\~
2 Correct curve crossing positive x-axis and
negative y-axis

B1 for exponential curve with correct

' l orientation but inaccurate
(b) (@) [x=-2 1
y=0 1
@) |y=-5 1
(c) x>2.9[0] or 2.897... 2 B1 for 2.9[0] or 2.897... seen
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69. 0607 _s20_ms_42 Q:9

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
@@ |2 1
a)(ii 3 2
(@) M1 for f[%} oe
2 2
®) -— o¢ M1 for g(—l) oe
3 2
(©) 1 d 7 3| M2 for 4-3x==7
3 an 3 or M1 for f(x) = +3
If 0 scored B1 for each answer
(d) 3Bx=5)(x-D 3 | B2 for 9x* —12x—12x+15
or M1 for (4—3x)* -1

70. 0607 w18 ms 42 Q:12

Question Answer Marks Partial Marks
(a) Correct sketch 3 | B1 for correct left hand branch without
T gl serious curl back
o B2 for correct right-hand branch
. B AR— or B1 for correct shape right-hand branch but
] &7 with clear intercepts but serious overlap or
st curl back
(b) x=-20e 2 | B1 for each
y=2o0e
(©@ | -2.8lor-2812t0-2.811 2 | B1 for each or for 2x* +x—13=0
231or2311to02.312
(c)(i1) x+16 3 M2 for 5(x+2)-2(2x-3)
x+2 x+2
or M1 for 5—2(2363} oe
x+2
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71.0607_wl7_ms 43 Q:1

Question Answer Marks Partial Marks
(a)(i) 10 1
(a)(i1) 0.1 1
(b) 5 2 | M1 for g(5)=0.2 oe
© 0 and —4 nfww 3 | M1 for h(x) =4 or 3(x+2)* —2[=10]
B1 for (x+2)* =4 oeor 3x* +12x=0 oe
d 2 _ 2
@ % or —— oe final answer Ml for (3x—2+2)
9x (3x)
72.0607 w17 ms_43 Q:9
Question Answer Marks Partial Marks
(a)(1) Correct graph 2 | B1 for correct shape with a max
Question Answer Marks Partial Marks
(a)(ii) (0, 10) 2 | B1 for each
(3.7[0], 0) or (3.701 to 3.702, 0)
(a)(iii) 3.540r3.541... 1
d)(D) Correct graph 2 | B1 for correct shape with a min
(b)(i1) (1.47,0.488) or (1.473 to 1.474, 2 | B1 for each
0.4877...)
(b)(iii) 0.0982 or 0.09819 to 0.09820 2 | B1 for each
and 2.98 or 2.975 or 2.976
(b)(iv) 1.1[0] or 1.098... 2 | FT their (iii) + 1
3.98 or 3.975 t0 3.976 B1 for each

Powered by Acel GCSE

196




73.0607_m21 ms 42 Q:11

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks

(2) 4 1

(b) 28 2 | B1 for 1(3%) seen
or M1 for 3 x 3*" ! oe

(©) 1 e 2 Mlfor3r+1=r

2
(d) 4 3| Ml for Gx+1)*-35
E oe, —2 Ml for Gx+1)=+5or[3](x +2)(3x—4) =0 o0¢

or correct substitution in formula for 3x* + 2x — 8 or
9% + 6x — 24
or correct and suitable sketch

(e) log, x or log x final answer 2 | M1 for li)g y = log 3" oe or correct answer seen

log3 or x=3" or log; y=x
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74.0607_s21_ms_41 Q:5

Question Answer Marks Partial Marks
@@ |5 1
(a)(i) 25 2 | M1 forg(-2)=5 or (3-x)* soi
) 4 2 | Mlfor2x—1=7
(©) 5 —2x oe Final answer 1
G 31 B2 for 6x—3+x—-2x"+23? [=0] or
better
or Bl for 6x—3+x—2x
or M1 for (2x—1)(3-x)+2x*[=0]
(e) 3—x Final answer 2| Mlfor x=3—-y or y+x=3
@) Correct sketch 2 | B1 for any quadratic graph
(H(i1) x=0 cao 1
(H(dii) Correct sketch 1
Hav) —2.3[0] <x < 1.3[0] 2 | For x, do not allow f(x) or y for full
or —2.303 to —2.302 <x < 1.302 to 1.303 marks
B1 for either inequality
or for 1.3[0] and —2.3[0]
y range included scores 0
75.0607_s21 ms_ 42 Q:12
Question Answer Marks Partial Marks
(a) -10 1
(b) 1 3| M2for5=8-12xo0e
— oe
4 or M1 for =4
—3x
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(©) 2—x 2 | Mlfor3x+y=2orx=2-3y
oe
3 or Z=z—x or better
3 3
d 2

@ > oe¢ final answer M1 for ——MM—
—4+9x 2-3(2-3x)

(® 2 _12x— 3 2-3x)(2-3x)-5
M oe final answer M1 for ( x)( x)

2—-3x 2—3x

B1 for 4 — 6x — 6x + 9x?

76. 0607 _w21 _ms_41 Q:10

Question Answer Marks Partial Marks
() 10 2 | Bl forg(1)=4 soi
(b) 8,2 2 | B1 for each
(©) 2 2 x+2

Blfor3x—-2=4or

(d |x cao 1

77.0607 20 _ms_43 Q:12

Question Answer Marks Partial Marks

(a) 11 1

(b) 14 oe 2| Mlfor2x+3x=5-3+5

c S—x 2 | Mlforx=5-3yory—5=-—3xo0€or

() v ory

oe y s

—=——x0€
33

(d) 13- 6x 2 | M1 for2(5-3x)+3

(e) 19 3 | M1 for 2(5—-3x) +3(2x + 3)

(2x+3)(5-3x) fmal answer M1 for common denominator

(2x+3)(5-3x)
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78.0607_ w20 ms 42 Q:11

———— — Final answer
(5-3x)(2x+7)

Question Answer Marks Partial Marks
(a) 2 | M1 for 5 —7 =2x + 3x oe or better
—— oe
(b) 17 — 6x Final answer 2 | M1 for 2(5 — 3x) + 7 seen
(€)@ | 12—x* TFinal answer 2| Mlfor5-32+2x7+7
(c)(i) | x*—24x+ 144 TFinal answer 3 | M1 for (5-3x+2x+7)* oe
B1 for three terms of
144 — 12x — 12x + x? correct
(d) 5—-x ) 2| Mlforx=5-3yory+3x=5
oc Final answer 5
ory—35=-3xor A
3 3
(€ 13x—1 3 | M1 for 2(2x + 7) — 3(5 — 3x) or better

seen
M1 for common denominator
(5-3x)2x+7)

79.0607_w20_ms_43 Q:11

Question Answer Marks Partial Marks
(a) 1 2 | Bl for 3% or2?
® |-2 1
(© 4 2 1
o final answer M1 for x——
x x
(d) 3/; oe final answer 1
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80.0607_s19_ms_41 Q:10

APPENDIX A.

ANSWERS

Question Answer Marks Partial Marks
(a)(®) 11 1
(a)(i) | 23 2 | Ml for 5-2(3 x 4 +2) soi
or 5—2(3x+2)
(a)(11) 1 3 | M1 for 5-2x=2(3x+2)oe
3 oe MIFT for 5 — 4 = 6x + 2x or better
(@)(1v) 5—x 2 | M1 for 2x + y =5 or better
2 oe final answer orx=5-2y
or 2=>_x
2 2
(@)(v) 17 — 6x oe final answer 2| Mlfor3(5—2x)+2
(a)(v1) 5x+16 Sx+16 3 | M1 for common denominator
or
(5-2x)(3x12)  10+11x—6x2 (5 —2x)(3x + 2) oc
M1 for 3(3x +2) + 2(5 — 2x) oe
final answer
(b) x 1
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81.0607_wl9 ms 42 Q:2

Question Answer Marks Partial Marks
(a) 0.25 oe 1
(b) 1.5 2 1
M1 for 1 =-2(x-2) or —2:x72
(©) (x+2)? 1
(d 05 0r 1 4| B1 for x> +4x+4
’ 2
M2 for 4x+4=2
or M1 for their(c)=x" +2
or
M2 for correct sketch
or M1 for any U-shaped parabola
(e) 1 3 1 1
—+2 oe final answer M2 for x=—+2 or xy=14+2y ory—-2=—
X y X
or M1 for x—2:l or y(x—2)=1
Y
1
or x=——
y=2
®@) Correct sketches 3 | B1 for correct quadratic shape through origin
B2 for correct rectangular hyperbola shape
or B1 for one branch
Question Answer Marks Partial Marks
(H(ii) x=0 1
(H(1i1) 2<x<2.21 or2.205 to 2.206 2 | B1 for each part or 2 and 2.21 or 2.205 to 2.206
seen

Powered by Acel GCSE

202




82.0607_wl9 ms 43 Q:13

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
@ 9 1
b -6 2 _
() M for f(x) = 7 or for £(x) = sz
(c) -21 2 | Bl for 11 seen
or M1 for 1 —2(2x +5)
(d) 7—4x 2 | M1 for2(1 —2x)+5
(e) lfxoe 2| Mlfor2x=1-yorx=1-2y
2 or 2 = lﬂr
2
2
® detl3 final answer M1 for 2Qx+9)+3
2x+5 2x +5
83.0607 s18 ms_41 Q:11
Question Answer Marks Partial Marks
(a) 5 1
(b) 0.10e,1, 10, 100 2 | B1 for 3 correct or all correct seen and spoilt.
© 6.5 oe 2 | Mlfor2x—1=12
(d) 2x—2o0r2(x—1) 3 | B2 for correct unsimplified answer
OR
M1 for substituting x — 2 for x
M1 for adding 3 to a function in x oe
OR
M1 for y = 2x + ¢ (¢ #— 1) leading to answer
with gradient 2
M1 for substituting coords of valid point into
y=2x+c
(©) logx 2| Ml forlogy =xorx=10"
) 23,113 3 | B2 for 23

or B1 for [g(x) =] 45 soi
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84. 0607 _s18_ms_42 Q:11

Question Answer Marks Partial Marks
@@ |1 1
(a)i) |4 2 | M1 for 2x—7 = 1 or better
®) xer7 oe 2 leory+7:2x0r§:x—% orx=2y—17
Allow f(x) for y
Question Answer Marks Partial Marks
©0) | 2/x-7 1 1
Jx fimal answer Allow x2for \/;
(e)t) | 36 3 M2 for /x = ST or better e.g. Jx=6
ot M1 for 2x —7=5 or their (¢)(i) = 5
d)( 2 [y —
@ \/21_7 oe final answer M foryy2x—7
o If 0 scored SC1 for answer —
their(c)(i)
(i) x>3.5 2 | Ml for 2x-7>0
85. 0607 _s18 ms 43 Q: 12
Question Answer Marks Partial Marks
1
@ 3 o 075
4
(b) 4—x 2| Ml forx=4—-3yvory+3x=4or
oe final answer
_ y _4
y—4=-3xo0r — = — —x
3 3
(c) -17 2 | Bl for [f(3)]=7
or M1 for 4 —3(2x + 1) soi
Question Answer Marks Partial Marks
(d) 9x — 8 final answer 2 | M1 for4—-3(4-3x)
(e) 3 2 | M1 for 2~ 1 =7 or logy(x + 1) oe
€3] 5-x final 3| Miford—3x+2x+1
(2x + (4 — 3x) oc Linal answer M1 for common denominator
2x+1)(4—-3x)
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86.0607_wl8 ms 43 Q:13

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) 4 1
(b)(3) 1—3xo0e 2| M1 for 3(1 —x) -2
(b)) | Sx 3| B2for 3x?+3x+2x-2
or M1 for (3x—2)(1—x)+3x* +2
(c) 1—xoe 1
(D)) 4 oe 2 | Mlfor3x—-2=2
3
(d)(1) +1, +/7 nfww 3| M1 for x> -4 = 43 oe (implied by 1
and \/7 )
A1 dep on M1 for two correct answers
If 0 scored, SC1 for iﬁ or for +1
87.0607_s17_ms_43 Q:8
Question Answer Marks Part Marks
(@ 10 1
(b) 4 2 1
M1 for [h(1) =] 3 or for
.
[gh(x)=]3+ 2[—}
x+1
© Sx* 4 12x+11 3| M1 for 3+2x)° +1+x* +1
B1 for 9+ 6x+6x+4x” or better for (3+2x)*
(d 1 1-x 3 | M1 correct first step
- 1 or — e final answer M1 correct second step
@G | -1 2| Ml for3+2x=1
)G |5 1
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88. 0607 w17 ms 41 Q:12

Question Answer Marks Partial Marks
(@) -2 2 | Ml for-3x=11-50e
(b) 5-x 2| Mlfor3x=5—-yorx=5-3yor
oe final answer
_ y_5
v—5=-3xo0or —==—x or better
5 3
(©) 5 3 2 | B1 for each
= oe — = oe final answers
3 2
Question Answer Marks Partial Marks
(@ | x 1
(D) | 1lx—7 3| M2for5-3(5-3x)+2x+3
or M1 for 5-3(5-3x)
(d)(ii1) 26—8x final answer M1 for 2(2x+3)+4(5 - 3x) oe
(5-3x)(2x + 3) 3 | M1 for common denominator
(5-3x)(2x+3)
89. 0607 s16_ms_ 41 Q:13
Question Answer Mark Part Marks
(@ @ 2.25 oe 2 M1 for 1 =2(5-2x)or5—-2x :% oe
(ii) -5+ 4x final answer 2 B1 for 5—-2(5-2x)
i) [S—x oe final answer 2 |Mifor2e=5-porx=s5-2vor £=2x
2
3 1
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90.0607_s16_ms_42 Q: 10

APPENDIX A. ANSWERS

Question Answer Mark Part Marks

(a) 31 2 B1 for [f(7)=]12
or M1 for 2(x* = x - 30) + 7

(b) x;f oe 2 |Mifory—7=2x orx=2y+7 or
X =X4+—
2 2

(©) (2x+13)(2x+1) final answer 3 B2 for (2x+7+6)(2x+7—6)or for
4x* +28x+13
or M1 for (2x+7)* —36

x+5
(d) final answer nfww 4 B2 for (x —6)(x + 5)
X+ or SC1 for (x +a)(x+b) where
ab=-30o0ra+b=-1
and B1 for (x + 6)(x — 6)
91. 0607 w16 _ms_41 Q:11
Qu. Answer Mark Part Marks
(a) 2 2 B1 for [f(33) =] 100
or M1 for log(3x+1)
1
b) 100 or [0].01 2 M1 for g(x) = 3(-1)+1 oe
© @ %1 oe 2 | Mifor x=3y+1 or y—1=3x
i | 107 2 Ml for x=logy or 10" =x
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92.0607_s15_ms_42 Q:12

Qu. Answer Mark | Part Marks
6 6
(a) 4 nfww 2 B1 for —— oe seen or M1 for 5 -2
4+1 4x+1
(b) (i) final answer 2 M1 for ——
20x -7 4(5x-2)+1
x+2 h% 2
(ii) oe final answer 2 M1 fory+2=5xo0rx=5y-2or ik
or better
(©) (i) L final answer 3 M2 for EEEL e B oe
x+1 (5x—2)x+1)
or M1 for _x-2 oe where ab = -2
(Sx + a)(x + b)
ora+5h=3
or SC1 for (5x — 2)(x + 1) seen
Qu. Answer Mark | Part Marks
.. 26x-13 . .
(ii)| ——————— oe final answer 3 M1 for common denominator (4x + 1)( 5x — 2) soi
(4x+1)5x-2)
M1 for 6(5x—2)—(4x+1)oe
93.0607_s15_ms 43 Q: 12
Qu. Answer Mark | Part Marks
(@ O -2 1
(ii) |7 1FT
(b) (i) |6—6xo0¢ 2 B1 for 4 —2(3x 1)
4—x
(ii) 3 or 2—= oe 2 Bl forx=4-2y or2x +y=4
11-13 2(4-2x)-33x-1
(i) | ———— 3 M2 gor 24=2x)=3Gx-1)
(3x—1)4-2x) (Bx—1)4—2x)

or B1 for 2(4—2x)—3(3x—1)

5-13x

2 for —> o~
or SC2 for (3x—1)4-2x)

or M1 for common denominator (3x — 1)(4 — 2x)
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94. 0607 _m22 ms 42 Q:8

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(@3d) |25 1
(a)ii) | 47 1| FT 3 -2 X their 25
(b) 1 2 | Ml for2x+1=3—-2x or better
—oe
2
(c) 7 —4x final answer 2 | M1 for 2(3—2x)+1
(d) —x 2 | M1 for y + 2x = 3 or better
oe final answer
or 2=2_x
2 2
or x=3-2y
(e) 99 2 | M1 for log(x+1)=2(0.5)+1 or better
® 10" -1 2 | M1 for 10" =x+1 or x=log(y+1)

95.0607_m21 ms_42 Q:7

Question Answer Marks Partial Marks
(a) Correct sketch 3 | B2 for correct branches but joined or for ‘correct’ but
with excessive overlap or ‘curl back’
B1 for one correct branch
Question Answer Marks Partial Marks
(b) y=0 B2 | Bl for each
x=2
(© —2.67<x<0.524 B2 | B1 for x >—2.67 or x<0.524
or—2.7<x<0.52
2<x<2.15 B2 | Bl for either x >2 or x < 2.145...
If B0, BO scored, then SC1 for 2 of the boundaries
—2.67,0.524, 2.15 seen

Powered by Acel GCSE 209



96.0607_s21_ms_41 Q:7

3
P oe final answer
8g

M1 for correct use of
loga +log b=log ab

or loga—logh= log%

Question Answer Marks Partial Marks
(@) Correctly equating one set of coefficients M1 | or making x or y the subject of one
equation
Correct method to eliminate one variable M1 | May be intersection of two straight line
graphs
[x=]2 A2 | Al for each
[v=]-3 If 0 scored for whole question, SC1 for
answers that satisfy one equation
(b)) -5 2 | Ml for 3x=4-19 oe
(b)(i1) 4 2 | Ml for5x—3x=15-7 oe
Question Answer Marks Partial Marks
(b)) | -8 2 | M1 for 28 =—4(x + 1) oe
28
or —=—(x+1) oe
4
(©) 3 | Ml for log p* or logx* or better

97.0607_s21_ms_43 Q: 11

Question Answer Marks Partial Marks
(ayi) |8 1
(@) |29 2 | M1 for g(3) =9 or 3(x*)+2
(a)(ii1) | 8 3 | Bl for h(g(3)) = 2°or 512

B1 for g(h(3)) = 2%or 64
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
a)(iv - 2
@) | x-2 oc final answer Ml forx=3y—2or y—2=3x 0r§=x+§
(@) log, x o log x 2 | M1 for x=2" or xlog2=logy oe
log2
(d)(1) 1 2
4— oe B1 for [log,81=]4 or | log, o2l
2 3 2
(b)) | 125 2 2
B1 for 25=5° oe
98. 0607 w21 _ms 42 Q:3
Question Answer Marks Partial Marks
(@)d) 1437 3 | B2 for 1440 or 1436.6 to 1436.7

10
or M1 for 882 x (1 + 5) oe
100

Question Answer Marks Partial Marks
(a)(i) | 17 nfww 4 | B3 for 16.8 or 16.78...
OR
or M3 nlog(1+i =log 2000 oe
100 882

or correct trials reaching 16 and 17
or good sketch indicating value between
16 and 17

n
or M2 for (1+i :w
100 882

or at least 3 correct trials, n > 10
or suitable graph

5 n
or M1 for 882 x| 1+—| =2000 oe
100

soi by at least 2 trials with n > 10

(b) 7 or 6.999... nfww 3
M2 for 1 242
500

or M1 for 500 x(..)"* =242
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99.0607_w2l_ms 42 Q:8

Question Answer Marks Partial Marks
(@@@) | 7 1
@@1OMm) | 1 1| FT their 7
— oe
8
(a)(i1) | 15x— 5 or 5(3x — 1) final answer 2| Mlfor3(5x—1)-2
(a)(iii) 2 | Mlfor3x—2=5x—1
—— oe
(@3dv) | x+1 2 | Mlforx=5y—lory+1=>5x
—— oe final answer
5 y_. 1
or —=x——
5
a)v 4
@) 343 or 345 final answer M1 for L+ L
(x+D(x+2)  x*+3x+2 x+1 x+1+1
FT their fractions provided there are two
fractions of the form —%— to be collected
b+c
and the denominators are different
M1 for 2(x +2) +x + 1 or better or
M1 for denominator (x + 1)(x + 2)
(b)) 3 1
—= o¢
2
(b)(ii) log, x or log x 2 | M1 for x=5" or logy=xlog5 or
log5 logs y=x

100. 0607 _s20_ms_41 Q:6

Question | Answer Marks | Partial Marks
(a)(1) Correct curve 2 | B1 for correct curve from 0 to 1 or for
l correct curve from 1 to 5
(a)(ii)(a) | 0.631 or 0.6309 to 0.6310 2 | B1 for each
1.58 or 1.584 to 1.585
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APPENDIX A. ANSWERS

Question | Answer Marks | Partial Marks
(a)(i)(b) | 0.106 or 0.1063... 4 x
M2 for y =1-—=sketched
2.45 or 2.446... Y=y
or M1 for sketch of line through (0, 1)
approx or line with negative but
inaccurate gradient
B1 for each answer
(b)(1) Correct curve 2 | B1 for one branch correct, not crossing
y-axis
(b)(i1) —1.58 or—1.585 t0o —1.584 2 | B1 for each
1.58 or 1.584 to 1.585
(©) x> loe 1
101. 0607_s20_ms_41 Q:10
Question | Answer Marks | Partial Marks
(@) 253 2 | M1 for 2(5")+3 or f(125)
(b) x 2 | Ml forx=2y+3 or fory-3=2xor
oe final answer
v 3
for —=x+—
2 2

(©) —2.5 oe 2 1
M1 for 25 =5%and /5 =52 or better

(d) log; x oc 2 | M1 for x =5 or for log, y = x or for

o logy
log5
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102. 0607_s20 ms 42 Q:11

Question Answer Marks Partial Marks
a)( -2 2 5 1
@0 M1 for 2x=1-5 or —+x=—
2 2
a)(ii 2 2
(@) M1 for —£=1—6 oc or 6x—10=x
x
()@i) | -13.5 3 | M1 for correct expansion
3—6x=2—-4x+28
M1 for correct collection of their
terms 3—-30=6x—4x
M for their (3—-30)
their (6—4)
®)D) | 6x*+3x—7=0 Bl
Correct sketch M2 | M1 for any U-shaped parabola
OR OR
/ b
—3£V3* —4x6%x-7 for — or \/h* —4ac correct
26 2a
0.859, -1.359 B1
(b)) | 0.927, 2 | FT their (b)(1)
—0.927 B1 for each
(c) 1.41 or 1.414... cao 4 | M3 for 522 =10
or M2 for log5x* [=1]
or M1 for logx® + log5 [=1]
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APPENDIX A. ANSWERS

103. 0607_w20 ms_41 Q:12

Question Answer Marks Partial Marks

(a) 0.25 oe 3| M2for 8x=2 or —2=-8x or better

or M1 for 6x—2=-2x or _—2:—8 oe
x

OR

M2 for correct sketch that could lead to
correct answer
or M1 for appropriate but incomplete

sketche.g. 6— 2

X

(b) -2.8 oe 3| M2for 8x+2x=1-16-3-10 oe
or M1 for 3+8x+10 or 1-2x-16

(©) 2 3 | M1 for logx® or log3* or log6® or
better
M1 for correct use of

logp—longlogg
q

or log p+logg =log pg

d 3.32 3.321 to 3.322 3
(d) or o B2 for logl0

or log,10 or 1
log?2 log?2
or M1 for xlog2 =1og10

OR

M2 for correct sketch that could lead to
correct answer
or M1 for appropriate but incomplete

sketche.g. y=2"
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104. 0607_s19 ms_42 Q:12

Question Answer Marks Partial Marks
(a) 10 1
9.5 oe 2
®) M1 for 107l soie.g. 10— 1
x 2
(© x? = 20x+101 3| M1 for (10— x)* +1
B1 for 100 — 10x — 10x + x* oe
(d) f(x) and h(x) 2 | B1 for each
() 10 -2x 3 | M1 for common denominator x(10 —x) oe
x(10 — x) oe B1 for (10 —x) — x oe seen
Mo |5 1
(D) 2 1
34/3 oe or 32 or 5.2[0] or 5.196...
(Haiy | 37 2 | M1 for x=1log, y or x=3"
105. 0607_s19_ms 43 Q:9
Question | Answer Marks Partial Marks
@ad |27 1
(@) | -5 2 | M1 for 5—25=7x—3x or better
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APPENDIX A. ANSWERS

Question | Answer Marks Partial Marks
(a)(iii) | 1.05or 1.054... 4 N
~1.3[0] or ~1.304. .. NG for 22 —ax8x11
2x8
or correct sketch which would lead to solution.
or M2 for Zi correct or 5% — 4ac correct
a
or M1 for 8x> +2x—11 or —8x> —2x+11
or sketch of 8x? or 11—2x
(b)(1) x< -2 oe 2  Mlfor6-10=2x or 2x=10-6o0or3—x>=5
or better
If 0 scored SC1 for x> —2orx=-2
b)(ii 3
(®)i) 2<x<2% oe M2f0rx:2andx:;—
or correct sketch which would lead to solution.
or M1 for 1> 3(x—2) or better or sketch of
1
Y x—2
or B1 forx < 2% orforx>2
(©) Correctly equating one set of M1
coefficients oe
Correct method to eliminate one M1
variable
[x=]4 B1
=]-3 B1
If 0 scored SC1 for correct substitution into one
of original equations and evaluation to find other
variable.
@ 13 or 0.8125 3 M1 for 10g24 or better
16
M1 for correct use of log p — logg = log £
q
or use of log p +logg =log pg
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106. 0607_w19_ms_41 Q: 10

Question Answer Marks Partial Marks
@@ |-l 1
@@ |2 1
® |1 . 2 | Blfor5
3 or M1 for soie.g. ———
2x+3 2(1)+3
© |3 1
(d) 4 1
(e) 4x+9 2 | Ml for2(2x +3)+3 oe
® | 4x? +14x+13 3| M1 for 2x+3)* +2x+3+1 oe
B1 for [(2x+3)* =] 4x* +12x+9
€y 3* 2 | M1 for x= log, y or for x=3"
107. 0607_w19 ms 43 Q:11
Question Answer Marks Partial Marks
(@)(i) | &°final answer 2 | Bl fora® or a* x a* or &® xal!l
(a)(i) |x 1
(a)(ii1) %x e 1
(b) 40 2 | M1 for one correct use of

or for correct use of

alog b =log 5*

loga — logh = log(a =+ b)
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108. 0607 _s16_ms_41 Q:8

APPENDIX A. ANSWERS

Question Answer Mark Part Marks
(a) () Correct sketch
+y Fxplagl] + B +x2)
’ 2 B1 RH branch through (0, 0) ,with asymptote
M 3 x =a(-ve a)
’ B1 for LH branch symmetrical, with asymptote
x=a(-vea)
() |2 1
0 1
(i) |x=-1 1
(b) () Correct sketch
AN [z
R 2 B1 for correct shape
(i) Same right hand branch 1
(iii) e.g
log(1+2x+x%) =2 log(l +x) 1
No log of a negative number 1 Independent
109. 0607_w16_ms_42 Q:13
Question Answer Mark | Part Marks
¢’
(a) final answer 3 M1 for correct use of alogh
M1 for correct use of loga =+ logh
. log6 .
(b) (@) | 1.290r1.292... 3 M2 for i or log, 6 or sketch of y=4
og
andy=6o¢
or M1 for xlog4 =log6 or sketch of y =4"
(i) | 6x*—5x—-7=0 B2 or B1 for 3 terms correct in expansion
6x* —9x+4x—6
—(=5)£4/(=3)* —4x6x (-7
x= =9 \/( ) x6x(=7) M1 FT their three term quadratic
2x6 or for sketch of parabola with minimum point
Alternative
If sketch of parabola with minimum point and
y =1 and no three term quadratic seen, allow B3
x=1570r1.574... B2 B1 for each
x=-0.741[01.. ]
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110. 0607 w15 ms 41 Q:10

Question Answer Mark Part Marks
(a) 5 2 M1 for [h(9)=] 1
or for 2(log(x +1))+3
(b) 2x+2o0r2(x+1) 2 M1 for2x+3 -1
o x*2 oe final answer 3 B1 ford inator (2x + 3 1
(¢) (2x+3x-1) or denominator (2x + 3)(x — 1) oe
B1 for x — 1 + 2x + 3 as numerator
9 .
(d) “To oe 2 M1 for x+1=10" oe or appropriate sketch
Question Answer Mark Part Marks
(e) 1+ \/g final answer cao 3 B2 for x—1= \/g or x—1= —«./g

2++/20
OI'T

and 3.24 (or 3.236...)
or M1 for (x—1)* =5 oe

oe or for —1.24 (or —1.236...)

111. 0607_w15_ms_ 42 Q:2

Question Answer Mark Part Marks

(a) (i) | 40.5 0e 3 M1 for correct use of alogh

M1 for correct use of loga +logh
(ii) | 210, 330 with no extras in range 3 B2 for 210 or 330 ignoring any extras from using 30.

or M2 for appropriate sketch
or M1 for sinx =-0.5
Al for 30 or — 30 soi

(b) = S o€ 3 M1 Correct squaring

M1 Correct multiplication
M1 Collection of terms

M1 Correct factorisation and division by their (1 - az)
If answer incorrect, maximum possible is M2
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APPENDIX A. ANSWERS

112. 0607_w15 ms_42 Q:15

Question Answer Mark Part Marks

4
(a) x<0.5 and x > 3 3 M1 for sketch fit for purpose

B1 for x > §

or forx< 0.5

or for 0.5 and % soi

Question Answer Mark Part Marks

(b) x>33.2 or 33.21t033.22 2 M1 for appropriate sketch

or M1 for xlog2>10
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113. 0607 w15 _ms_43 Q:8

Question Answer Mark Part Marks
(@) (i) | x>-7 oe 3 M2 for 2x — 5x < 15+ 6 or better
or Bl for 2x—6 or 5x+ 15
(ii) | Line with empty circle at —7 and arrow to 1FT | Strict FT, must be from an inequality.

right

(b) Sketch of y=(x+3)*+ (x +1)*-25 0e M2 | M1 for sketch of (x +3)*+ (x + 1)
or or
2x* +8x—15=0 B2 |Blfor x*+3x+3x+9 or

+x+x+1 oe

-5.3% and 1.39 B4 B3 for —5.391... and 1.391...
or B2 for-5.39 or 1.39
or Bl for—-5.391... or 1.391...

or M1 for sketch of parabola or correct
substitution in formula or reaching

2(x+2)" 23 oe

(c) (i) | Appropriate sketch which could lead to M2 | M1 for correct sketch of logx or other
answer equation containing logx
4.36 or 4.360... Bl

(ii) | 4.36 or 4.360... BIFT
5.76 or 5.760... B1
xP—x+2

d) ——— = oe final answer 3 B1 for x(x +1)-2(x—1) oe seen

(x=D(x+1)

B1 for denominator (x —1)(x + 1) oe
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