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ADDITIONAL MATHEMATICS 0606/11

Paper 1 May/June 2022

 2 hours

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
 Ɣ Answer all questions.
 Ɣ Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 Ɣ Write your name, centre number and candidate number in the boxes at the top of the page.
 Ɣ Write your answer to each question in the space provided.
 Ɣ Do not use an erasable pen or correction fluid.
 Ɣ Do not write on any bar codes.
 Ɣ You should use a calculator where appropriate.
 Ɣ You must show all necessary working clearly; no marks will be given for unsupported answers from a 

calculator.
 Ɣ Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in 

degrees, unless a different level of accuracy is specified in the question.

INFORMATION
 Ɣ The total mark for this paper is 80.
 Ɣ The number of marks for each question or part question is shown in brackets [ ].

Cambridge IGCSE™
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Mathematical Formulae

1.�ALGEBRA

Quadratic Equation

For the equation ax bx c 02 + + = ,

x a
b b ac

2
42!

=
- -

Binomial Theorem

( )a b a a b a b a bn n n
r b1 2

n n n n n r r n1 2 2 f f+ = + + + ++ +- - -e e eo o o

where n is a positive integer and 
( ) ! !

!n
r n r r

n=
-

e o

Arithmetic series ( )u a n d1n = + -

( ) { ( ) }S n a l n a n d2
1

2
1 2 1n = + = + -

Geometric series u arn
n 1= -

( ) ( )S r
a r r1
1 1n

n
!=

-
-

( )S r
a r1 11=
-3

2. TRIGONOMETRY

Identities

sin cosA A 12 2+ =
sec tanA A12 2= +
eccos cotA A12 2= +

Formulae for ¨ABC

sin sin sinA
a

B
b

C
c= =

cosa b c bc A22 2 2= + -

sinbc A2
1T =
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1 Find constants a, b and c such that     
pq r

pq r p q ra b c
1 2 1

3
2 3

=
- -

-

` j . [3]

T

arre
pa

- 295 +

2
- 3 +1

p
- I get -

...a
=

- I
b =5
c =

-

2
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2 A particle moves in a straight line such that its displacement, s metres, from a fixed point, at time 

t seconds, t 0H , is given by   s t1 3 2
1

= +
-` j .

 (a) Find the exact speed of the particle when t 1= . [3]

 (b) Show that the acceleration of the particle will never be zero. [2]

v =4 =

- (1 +3t)
- 2.3

-3
t =

1-bed"leits)==

a= V =

= =(1 +3t)
-

= - 3. - 3(1 +3t)
-5.3

-st)
will never be =0 because

the numerator is a constant term
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3 A function f is such that    ( ) ( )f lnx x2 1= + ,  for x 2
12- .

 (a) Write down the range of f. [1]

 A function g is such that   ( )g x x5 7= - ,    for x R! .

 (b) Find the exact solution of the equation   ( )gf x 13= . [3]

 (c) Find the solution of the equation    ( ) ( )f gx x1= -l . [6]

y >0

qf(x) =>g((n(2x +1)) =13

5(n (2x +1) - 7 =13

In(2x +1) =4

2x +1 =e4

20 =e"- 1

n =e

u

y or
· f(x) =y =(n(2x +1)

y
=

+2 =+
· g(x) =y =5x - 7

-> t=

x =

5y - 7 I 24
2
+15x +7

=10

24
+15x - 3

=0

25 =y n =

x+24

g-(x) =47 - n =0.1950r n =

- 7.69

- -



6

0606/11/M/J/22© UCLES 2022

4 (a)
y

x– 2 1 30

24

  The diagram shows the graph of ( )fy x= , where ( )f x  is a cubic. Find the possible expressions 
for ( )f x . [3]

 (b) (i) On the axes below, sketch the graph of   y x2 1= +    and the graph of   ( )y x4 1= - ,  
stating the coordinates of the points where the graphs meet the coordinate axes. [3]

y

xO

Possible Graphs:

·

·

①y =k(x +2)(x - 1)(x - 3) -pass (0,24)

24 =k(z)) - 1)( -3) &y =k(x +z)(x - 1)(x - 3) -pass (0,
- 24)

- 24 =k(z)(- 1)(- 3)
k
=
4

k =

- 4

y
=4(x +2)(x - 1)(n - 3) ...y

=

- 4(x +z)(x - 1)(x - 3)

y
=2x+1

-10.5 -
⑱1.

y
=4(x - 1) -

-

=4x - 4 ↳

--

n

En-
- 4 8

-
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  (ii) Find the exact solutions of the equation   ( )x x2 1 4 1+ = - . [4]

squared both sides

422+4x +1 =16(22 - 2x +1)

422 +4x +1 =

1622 -322 +16

0 =12x2 - 36x +15

O =4x2 -12x +5

8 =(2x - 1)(2x - 5)

n =I,x =E



8

0606/11/M/J/22© UCLES 2022

5 (a) Find the vector which is in the opposite direction to  
15
8-e o and has a magnitude of 8.5. [2]

 (b) Find the values of a and b such that  
a
b

a b a5 3 2 1
2 6 2+
+
=

+e e eo o o. [3]

6 (a) Write down the values of k for which the line y k=  is a tangent to the curve rsiny x4 4 10= + +b l . 

 [2]

v =
vector with opposite direction = - k((0)

(v1 =x5+(-01")

0.5
=

V-289
k =I ..v =

- I(8)
8.5 =K. 17 =(

-

41

(58) +(2a+1) =(66%)
· 15a +2a +1 =6b +6a

11a - 6b =-1....(1)

M· 5b +2 =
12 subs

b
=2....(z)

11a - 12 = - 1

a =1

↳

k =4 sin(n +E) +10

10 =sin(n+
W

max for sin (n+) =1

min for sin (x+I)=-1
k0 =1 k

0 =

- 1

k
=14 k

=6
I
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 (b) (i) Show that 
( )

cos
tan

cos
tan

sin
sin

1
1

1
1 2 1

2i
i

i
i

i

i
-
+ +

+
- =

+
 . [4]

  (ii) Hence solve the equation cos
tan

cos
tan

1
1

1
1 3

i
i

i
i

-
+ +

+
- = ,  for ° °0 360G Gi . [4]

S:(1+ tan) ( 1 + cos) + (I-tand) (1-cost)

(1-cos 8) (1+cos & (

=I +tanf + cost + tant cost + 1 - tano-cost+ tant cost

1- COS 8

= 2 +2 tant cost

=2 +2 sing
Signsin? O

-Sinf

Sin2 8

=2(1+sinf)
shown

Sin2 O -

-

-

2(1+sino (
=3

Sir 8

2 +2 sint =3 sin

O = 3 Sino-2 sin8-2

sir t
=

2 IX24

6

sinf
=
1.22 -> o no solution

sin8 = -0.549X

Ref 8 =sin(0.549) =33.3

&3 -0 =180" +33.3=213.3

&4 -8 =360" - 33.3 =326.7
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7 (a) The first three terms of an arithmetic progression are    lg 3,  lg3 3,  lg5 3.  Given that the sum to n 
terms of this progression can be written as lg256 81, find the value of n. [5]

a =log 3 Sn
=256 log &

d
=3 log3 -log 3

=2 log3

Sn =

=n(2a +(n - 1)d)

256log8 =In(2log3 +(n - 1).210g3)

256l0g81 =In (2log3 +enlogs -togs)
256 log 81 =n2 log 3

256 log O1
=

n2

log 3

256134 2

I

⑱3

256x4 - m

R = 32

-
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 (b) DO NOT USE A CALCULATOR IN THIS PART OF THE QUESTION.

  The first three terms of a geometric progression are    ln 256,  ln 16,  ln 4.   Find the sum to infinity 
of this progression, giving your answer in the form lnp 2. [4]

a =In 256

r =m == e

So

i
I 2 In 256

=2 In 2

-16 In 2

-
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8 DO NOT USE A CALCULATOR IN THIS QUESTION.

 (a) Find the exact coordinates of the points of intersection of the curve   y x x2 5 202= + -    and the 
line y x3 5 10= + . [4]

35x +10 =

x +255n - 20

O =2 - 15x - 30

n =55
=

15120

2

- 55I 555

2

- Or
v 65 n =-5
x =35 x =

- 255
X

y
=355(355) +10 y =355) - 255) +10

- 55 - - 20
- -

(355,55) (- 255, -20)
-

-



13

0606/11/M/J/22© UCLES 2022 [Turn over

 (b) It is given that   tan 3
2 3

1
i =

+
- ,  for r0 21 1i .   Find cosec2i  in the form a b 3+ , where a and 

b are constants. [5]e

Q

h

-5 - ,
h2 =(55 - 1) +(2 +25)2

T
=3 - 253 +1 +4 +453 +3

2 +55

h =1253

sinc =cs
Cose( 8 =V 11 +255

5- 1

cosec 8 =
11 +253

3 - 253 + 1

- +er. * Seedenominator
4 - 253 4 +253

44 +8V3 +225 +12
I

16-12

56 +3053
-

4

=14 +7553_
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9 A circle, centre O and radius r cm, has a sector OAB of fixed area 10cm2 . Angle AOB is i radians and 
the perimeter of the sector is P cm.

 (a) Find an expression for P in terms of r. [3]

 (b) Find the value of r for which P has a stationary value. [3]

 (c) Determine the nature of this stationary value. [2]

 (d) Find the value of i at this stationary value. [1]

A =fr2

·=o 10 =tr2:.P =2r +l

20 =0r2 =2r +2
l

=
Gr

-

=20
r

SP -P =ar + 20r-

p'
=

2 - 20r

- 2

=O

2 - 2 =O

= 2

r2
=
10

r =
T8

-

P=2 - 200
- 2

p"=40r
-3

p">0

=I subs r
=No ↑ min value

-*Foro =ITO

20 =
fr2

0 =2 =

2rad



15

0606/11/M/J/22© UCLES 2022

10 The normal to the curve   rtany x3 2= +b l   at the point P with coordinates (p, 1- ), where rp0 61 G , 

meets the x-axis at the point A and the y-axis at the point B. Find the exact coordinates of the mid-point 
of AB. [10]

-> Subs (p,-1) to the curve Range 03p1

* -3p+ π
- 1 =tan(3p +1) e

↓
-

⑭Qu Q2

Ref (3p +*)=tan"(1)

3p +I =E

Q2 =3p +I =π - E

3p +I=
3P = I ->Normal line meets Maxis -y =0

p =

T y
=

- 5x +Ez - 1

->Mi =y'
0
=

- 5x +Ez - 1

=3Sec (3x+ E), subs n =I 1x =7 - 1

=3Sec( +E) n =5 -6,o
= 3

-> Normal line meets Yaxis -n =0

cos2(3)

- 6 =
Mr = - 5 pass (,-1)

Midpoint between A & 8

y
=Mx +c

- 1 =

- +c

- 1 =
- I(I) +c

Siteic =E -

Normal -> y =
- 5x +e - 1


