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Objective: Complete iGCSE questions on working
with functions.
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(iii) Find f'(x).

E ) = e [2]
8/5/2024
(b) g(x)is a function with an inverse function g~'(x).
Write down the value of g(g7'(3)).
_________________________________________________________________ [
8/5/2024
1
13 (a) (i) 2.25 oe 2 M1 for 1 =2(5 - 2x) 0r5—2x=5 ¢
(ii) —5 +4x final answer 2 B1 for 5 - 2(5 - 2x)
(iii) 5—x oe final answer 2 M1f0r2x=5—yorx=5—2yor%
2
3 1
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10 f(x) = x2—x—30 g(x) =x*—36 h(x) = 2x+7

(a) Find h(f(7)).

(b) Find h~!(x).

(¢) Find g(h(x)) in its simplest factorised form. \
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. f(x)
(d) Simplify )




Question Answer Mark Part Marks
10 (a) 31 2 B1 for [f(7)=1]12
or M1 for 2(x* —x - 30) + 7
x—=7
(b) oe 2 Mlfory—-7=2x orx=2y+7 «
2 y 7
—=x+—
2 2
() (2x+13)(2x+1) final answer 3 B2 for (2x+7+6)(2x+7—6)or
4x* +28x+13
or M1 for (2x +7)* -36
x+5
(d) final answer nfww 4 for (x — 6)(x +5)
X+6 or SC1 for (x+a)(x+b) where
N ab=-30ora-
and B1 for (x + 6)(x — 6)
& 8/5/2024
12 fix)=4x+2 gx)=5- h(x) =x2 -3
(a) Find g(-3). Q@
(b) &ind
* 9

(¢) Find x when f{x) = —10.



(d) Write down the range of h(x).

(e)

0

(®

- [1]

Find £ '(x).

F ) = oo [2] S1id

Q 8/5/2024
® i }
k(x)=10 — 4x

Describe fully the single transformation that maps the graph n@*ﬂo the graph of y = k(x).

The graph of y = h(x) is translated by the v 4
Find the equation of the graph of the i
Write your answer in the form y c.
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12(a) 11 1
12(b) 6 2 | Bl for h(2) = 1 soi or 4(x*— 3) + 2 or bette
12c) | -3 2 | M1 for 4x =102
12(d) h(x) = -3 1| Allowy>-3
12(e - 2
© X 2oeﬁnalanswer leory—2=4xorx=4y+20r£=x-
12(f) Stretch 3 | B1 for each
x-axis invariant
[Scale factor] 2 e
OR q
Reflection M1l o é
y=-270+6.75 A2 @
OR \0
Rotation &
(2.5, 0) . @ Al
167 (167.47) or 12.5 (12. Al
clockwise
12(g) 3 M2fory=(x-2)Y-3

[y =]x—dx+1 %
X

or M1 for x — 2 seen in a quadratic
If 0 scored, SC1 fory=x2+4x + 1
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8 f) =x2+1 g(x) = 3+2x h(x}=$,x9&—l

(a) Find f(—3).

(b) Find the value of g(h(1)).

(c) Simplify f(g(x)) + f(x). e q

Q"’Qe

(d) Find h ).
~)

hNX) = e [ 3]
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(e) Solve.

@ g=1

&
& .

(i) g'ex)=1

@o 8/5/2024

8(a) 10 @ 1
8(b) 4 00 2 M1 for 41
[h(1) =] — or for
2
QQ [ghix)=]13+ Z[ﬁJ

8(c) 3 | M1 for 3+2x)% +1+x> +1
- B1 for 9+ 6x+ 6x+4x” or better °
8(d) * 1-x final 3 | M1 correct first step
or —— oe answer
¥ ¥ M1 correct second step
8(e)(i) -1 2 Mlfor3+2x=1
8(e)(ii) 5 1
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11 f(x) = 10 g(x)=2x—1

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

(b) Find the range of f(x) for the domain {—1, 0, 1, 2}.

Q
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(¢) Find x when g(x) = 12.

X T ittt eeens
(d) The graph of y = g(x) is translated by the vector G) onto the of h(x).
Find h(x). Q
Give your answer in its simplest form. i\
h(x) = e
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(¢) Find ' (x).

n

tan(g(x)) = 1 and 0° < x < 180°.

Find the two values of x.

8/5/2024



11@) |5 1

11(b) 0.1oe, 1, 10, 100 2 | B1 for 3 correct or all correct see

11{c) 6.5 oe 2 | Mlfor2x—1=12

11(d) 2x—2or2(x-1) 3 | B2 for correct unsimplified answ
OR

M1 for substituting x — 2 forx
M1 for adding 3 to a function in

\

fory = 2x + ¢ (¢ £— 1) leadir

° with gradient 2
*\ M1 for substituting coords of val
y=2x+tc
11(e) logx 2 | Mlforlogy=xorx=10"
11(f) 23,113 3 | B2for23
or B1 for [g(x) =] 45 soi

©
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1 () = 2c—7 g(x) = vx h() =1, x#0

(a) (i) Find £(3).

(ii) Solve f(x)=1.

(b) Find £ (x).

<
S

®
0‘ TR £ T
(¢) () Find f(g(x)) in terms of x. &

'
;t,)




(ii) Solve f(g(x))=S5.

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

@G | -1 & 1
11(a)(ii) |4 0 2 | M1 for 2x — 7= 1 or better

11(b)

M1 fory+ 7=2x or %zx—% or x =2y
Allow f(x) for y

8/5/2024



Question Answer Marks Partial Marks
HE | 295 7 final 1 !
\G nal answet Allow x?for «f;
11(c)ii) |36 3| M2 for \’,—:% or better e.g. ¥x = 6
or M1 for 2\]; —7=75 or their (c)(i) =5
11(d)(i 2 J2x—
(d)(®) 2: 2 oc final answer M1 for /2x-7 1
- If 0 scored SC1 for answer ———
their(c)(i)
11(d)(i1) x>35 2 | M1 Q— 7>0

12 fix)=2x+1

(a) Find h(-2).

&
‘\
g(x) =4-3x 0 h(x) = 2% 1

<
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°
(b) Find g~'(x). Qeo
Q’é

oY E ) = e
e 9
(c) F’tzd :

(d) Find and simplify g(g(x)).
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(e) Find h=!(7).

(f) Write as a single fraction in its simplest form.

12(a) 1
12(b) Al 2| Mlforx=4-3yory+3x=4or
_ y_4
y—4=-3xo0or — =— —x
3
*®
7
12(c) " 2 | Bl for [f(3)]=7
or M1 for 4 - 3(2x + 1) soi
8/5/2024
12(d) 9x — 8 final answer 2 | M1 for4-3(4-3x)
12(e) 3 2 | M1 for 2°— 1 =7 or logy(x + 1) oe
12(%) 5-x 3| Mlfor4-3x+2x+1
(2x + (4 — 3x) oe final answer M1 for common denominator
(2x+




8/5/2024
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8/5/2024
(vi) Write as a single fraction in its simplest form.
3,2
fx) ~ gx)
(b) The function h(x) has an inver@tion j(x).
Write down, in its simpl j(h(x)).

“’, 8/5/2024
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10(a)(i) 11
10(a)(ii)) | -23 M1 for 5-2(3 x4 + 2) soi
or5-2(3x+2)
10(a)(iii) M1 for 5 —-2x=2(3x +2) oe
g ¢ MIFT for 5 - 4 = 6x + 2x or betts
10(a)(iv) S—x M1 for 2x + y = 5 or better
oe final answer orx=5-2y
or L=>—x
2 2
10(a)(v) 17 — 6x oe final answer r3(5-2x)+2
10(a)(vi) 5x+16 5x+16 PN for common denominator
or 2 (5 — 2x)(
(5-2x)(3x+2)  10+11x—6x \
M1 for 3(3x +2) + 2(5 — 2x) oe
final answer
10(b) X

O
o
X
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() () Find j(243).

(i) Find x when j(x)=1.5.

(iii) Find j~I(x).
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12 f(x)=5¢—2 g() =70 x# % h(x) = 52 + 3x 2

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

ANSWEF(Q) ..o

(b) Find and simplify these expressions.

() g(fx)

Awég

N\

(i) ') 0‘
@ ARSWEr(B)(11) oo,

°
£

12 (a) 4n 2 B1 for i oe seen or M1 for 5(
4+1 4x +1
¥, 3
X 6
(b) (i) final answer 2 M1 for —————
20x-7 4(5x—-2)+1
(i) xX+2 oe final answer 2 leory+2=5x0rx=5y—20r£=x
or better
1 5x-2
i)| —— final 3 | M2for ——_=
(c) (i) 71 inal answer or (5x—2Ix+l} oe
or M1 for _Sx=2 oe where ab =
{Sx + a){x +b)
ora+5h=3
or 8C1 for (5x — 2)(x + 1) seen
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26x—13

(ii)

(i) g,

(i) 2 — ——

{ At IISx — 2) oe final answer 3 M1 for common denominator (4x + 1)( :

M1 for 6(5x—2)—(4x+1) oe

8/5/2024
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o (1) N

Answer(b)(111) ...
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12 (a) (i) |2 1
(i) (-7 1FT
(b) (i) |6— 6x o€ 2  |Blfor4-2(3x-1)
(i) 4; or 2—% oe 2 |Blforx=4—-2y or2x+y=4
iy | LL=13% 3 vz for 2(4-2x)-3(3x 1)
(3x—1)4 —2x) (3x—1)4-2x)
or B@r 2(4— 2x) —3(3x— 1)
5-13x
2 fi
o\ " Br-1)Y4-2)
I c‘ or M1 for common denominator (3x
& 8/5/2024
1 fr) =3x+ 1 g(x)eyx
(a) Find the value of g(f(@@
(b) ’fgnd ’x when g(x) = f(—1).
o BN
x =

8/5/2024



(¢) Find

@ '),

(i) g ' ().

8/5/2024
11 (a) 2 | Bl for[f(33)=] 100
or M1 for log(3x+1)
(b) 2 M1 for g(x)= 3(-1)+1 oe
(© ‘@? 2 M1 for x=3y+1 or y—1=3x
A
(ii) 2 M1 for x=logy or 10" =x

8/5/2024



12 fix)=

5—3x g(x)=2x+3

(a) Solve fi(x)=11.

(b) Find f~'(x).

(¢) Solve f(x)* g(x)=0.

&

O
Y

Xe,
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12(a) -2 M1 for-3x=11-50e
12(b) 5 - Ml for3x=5—-yorx=5-3yor
5
V'S y—5=—3xor£=——x or better
P A 5 3
12e) |5 3 B1 for cach
— oe — — oe final answers
3 2
12(d)(i) | x
12(d)(ii) | l1x—7 M2for5-3(5-3x)+2x+3
or M1 for 5 —3(5—3x)
12(d)(1ii) 26-8x M1 for 2(2x+3)+4(5—3x) oe

final answer

(5-3x)(2x + 3)

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




(d) Simplify.

M g '(g00)

(ii) 1f(f(x)) +glx)

L 2 4
W




12 f(x)=3x—1 gkx)=4—-2x
(a) Find

@ g0B),

ANSWEF(@)(1) oo

(i) f(g3)).

AnSwer(@)(11) .....ccoooeeeiieeieieeeeee e

(b) Find and simplify expressions for 0
M 8w, \6®

$
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C? ARSWEr(B)G) oo
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(c) Simplify.

() flix)
h(x)

Answer(c)(1) @

- S
(ll} g('x) - f(x) ‘\

Q’b

Answer(e)(11) ......ccooviiioiiiiiiiiiicee



12(a) 10 1
12 9.5 oe 2 1
() M1 for l'[}—l soie.g. 10— —
x 2
12(c) x* —20x +101 3 | M1 for 10—x)% +1
B1 for 100 — 10x — 10x + x* oe
12(d) f(x) and h(x) 2 | B1 for each
12(e) 10 —2x 3 | M1 for common denominator x(10
x(10 - x) oe B1 for (10 — x) — x oe seen
12(H)(i) 5 2
12(H)(ii) 3 ¥
343 oc or 32 or 5.2[0] or 5.196... N
12(f)(iii) | 3° 2 | M1 for x=log, y or x=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.

(e) Write h(x) ~L asa single fraction in its simplest form.

x)




f(x) =10—x

(a) Find g(3).

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




(iv) Find f '(x).




10 (a) f(x)=5-2x g(x) = 3x+2

(i) Find f(-3).

(ii) Find f(g(4)) .

flx)
glx)

o

@iii) Solve

P ‘
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13 (a) f(x)=5-2x

(i) Solve $=2‘

(i) Find and simplify f(f(x)).

- [2]




