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(9 — 1) Topic booklet

Higher

\These questions have been collated from previous years GCSE Mathematics papers. /

You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser.

g

Instructions

*Use black ink or ball-point pen.

*Fill in the boxes at the top of this page with your name, centre number and candidate
number.

Answer all questions.

*Answer the questions in the spaces provided

— there may be more space than you need.

*Diagrams are NOT accurately drawn, unless otherwise indicated.

*You must show all your working out.

*If the question is a 1H question you are not allowed to use a calculator.

*If the question is a 2H or a 3H question, you may use a calculator to help you answer.

Information
*The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

*Read each question carefully before you start to answer it.
*Keep an eye on the time.

*Try to answer every question.

*Check your answers if you have time at the end.



Answer ALL questions
Write your answers in the space provided.
You must write down all the stages in your working.

9 The functions { and g are such that

Hx)=3(x—-4) and g(x)= bl

Ly | =

(a) Find the value of [(1(H

F(io) = 3(04)
= 13
1%

(b) Find g'(x)

(¢) Show that {f{x)=9x —48

P = 3(c-s)
pe() = 3[36cw) =41
s 3 3x-i2-k )
= 3[R - i6 |

en 2 — Paper 2F = Oll. e L{- Y (Total for Question 9 is § marks)



10

{x) = 4sinx®

B
@

‘s

&

{a) Find [(23)
Give your answer correct to 3 significant figures.

P (23) = Zl'SaA (213)

= I'SGQQ( I“Sé

g(x) = 2vr - 3

(b) Find fa(34)
Give your answer correct to 3 significant figures.

= 65

Py) = L s (65)

= 3628230 14¥

h{x) = (x + 4F
Ivan needs o solve the lollowing equation hix) = 25
He writes

(x +4y =25 j
x+4=5 25

x=1

i
(+
)

This 1s not fully correct.
(¢} Explain why.

‘\Iu/\ g'hof«\u hawe HNL \OO'S“}WL and qu l"lqu
weks o 25

November 2018 — Paper 3H (Total for Question 10 is 4 marks)



10 The function {'is such that

f{x)=4x - |

{a) Find f'(x)

The function g is such that
g(x) = kx* where k is a constant.
Given that fg(2) = 12

(b} work out the value of &

Fo() = 4 (k) -1 =
= Jplex?-) =B
Sample 1 — Paper 3H = 4 k (1)2; | (Total for Question 10 is 4 marks)

=16k~
‘(’k_\ = ll

Itk =13
k =13
|6

L]

1l



11 [ and g are functions such that

{a) Find [(-3)

(b) Find fu(1)
Fé " 3
g0) - 4 ()
-y

o
-

N
—
.
1]

2 2
4 e

June 2018 — Paper

(Total for Question 11 is 3 marks)




16 The functions fand g arc given by

12
f(x) =

1 g(x)=5-3x
Py and g(x) X

(a) Find f(-3)

=) = A2
F(K) =3t

= 12
~&

(b) Find fg(1)

q() - 5-30)

(c) Find g'(4)

-‘(?L) - ;);:_3&_
J 3

() - 5%
9~ (4) 3 |

am—_—

3

une 2024 — Paper 3H (Total for Question 16 is 5 marks)




18 The function f'is given hy

flx) = 2

{a) Show that f '(50)=3

.}“ » - _\ ]
s
- )5
N2

The functions g and h are given by

g(x)=x+

(b) Find the values of x for which
hg(x) = 3x°

) - ()

i) = 9 e A

AR

4

2 and hix)=x"

tx—1

x=2e5 x --\

(Total for Question 18 is 6 marks)



I8 t‘f.‘t') =3y —2x—8&

Express flx + 2) in the form ax® + hx
P @,«z) = 3(’3(,+z,)q', 2 (_:ac:rz) -8
= (aclecHte) - Do~ -
= U+ iZx 41T - 22 ~iZ

- 2H {Total for Question 18 is 3 marks)

¢
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and  g(x) =2

19 The functions f and g are such that
f(x) = (2x + 3)

(a) Find gf(-3) 2
P(3) = [2(=)+3]
ZiEaaly

= 9
oy 18~l

(b) Find g '(x)

4!

(Total for Question 19 is 4 marks)



19 The functions g and h are such that

1
g(x)= Y2x -5 h(x) = =

(a) Find g(16)

g() = 3)206)-5
= 3)\]:’_\2———5—
-513? Fow: - 5k
(b) Find hg '(x)

Give your answer 1n terms of x in its simplest form.

C-oi
@
i
N

~ 3
hg'(x)= ... ‘)C 1—5_ B

2022 — Paper 2H (Total for Question 19 is 4 marks)



19 fand g arc functions such that

12
fix)=—7 ¢ o(x) = 3(2x +
x) \"’; and g(x)=3(2x+1)

(a) Find g(5)

= 3L) 33

{c) Find g '(6)

3(:1) = 6xA43

<
;.
[
=
A}
C W

}

"

ber 2020 — Paper 1H (Total for Question 19 is 5 marks)



19 For all values of x

flx)=(x+ 1Y and gx)=2x

{(a) Show that gfix) = 2x(x 1 2)

gF 6 - 21 ]
= 2 [x™2x4( -1 |\
= 2 xre2x )
= A4 L

= Zx @c—r 2,)

{(b) Find g (7}

3 (JL_) = Ax—-2

8‘1(1) =X+

N

=
+
‘\)

9'(%) -

g

[ 3,)‘

]

5

ember 2018 — Paper 1H (Total for Question 19 is 4 marks)



20 For x = 0. the functions fand g are such that

f(x)=3x+4 gix)=

(a) Find ¢ '(x)

(b) Solve gf(x)=3

GFE) - I3y 42
- 5

X

i3

3

&

]
Y

Il

(Total for Question 20 is 5 marks)



21 The functions f and g are such that

f(x) =

(a) Work out gf(1)

P(a) = '3(&)14'(

e
w—

-4

The function h is such that h

(b) Find h(x)

o}

4
3x*+1 forx>0 and g(x)= — forx >0
o

(4) = 1
g () G

= &
i |

T+l

- (fg)"!

f

“:j (x) - 3 (_,;%):l

—

43

(Total for Question 21 is 6 marks)
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21 The functions I'and g are such that

f{x)=3x-1 and glx)= yi+4

{a) Find [ '(x)

I x) =

Given that [g(x) = 2gl(x).

(b show that 15~ 125~ 1 =0
Fyfed = e tun
= BaptaelZ -
= Wikl
29F(x) = 2 [Ge-™+4 )
= 2 [@x+-6x41) +Le |

. (X,,_L__]Q_x +10
AW = | §x —12x —HO’

. s ~ Tt
i ]611-\2& +10 ’

Y

-1\ k O = (Sﬁ'—\li"l
19 — Pyper 1H {Total J‘ur Question 21 is 7 marks)




22 f(x) = ¥x
h(x) = f(x)
Find hi{x)
i’\(’(,) = 3 ) ll‘l-:}
AL <
h (X,) = K - &S

g(x)=2x+3 Pj (X; ) _ 3J Y4

_ (Total for Question 22 is 3 marks)



22 The functions [ and g are such that
glx)=ax+h  where ¢ and b are constants.

flx)=5x+3

and [ (33)=all)

2(3) =20

Find the value of ¢ and the value of b.
4(3)= 20
\ . Bec+
3(3) = %a+b
Pl - 5x+7 9(<) = ax+ b
g()-a()+b
a+tb

.
4

F( = x-=
(d = X

F(33) = 33-3 -
S

(L
@ = 7
b= ""

| Total for Question 22 is 5 marks)



