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1 Ohor +1= o + 3(2k +1)x +4, leading to M1 | For equating the two equations
) and attempt to obtain a 3 term
hoc® +x(3-3k)+3 [=0] quadratic equation equated to
Zero.

(3 _ 3k)2 _ (4X 3k) oe M1 | Dep on previous M mark for
attempt to use the discriminant
in any form

3k* 10k +3 oe M1 | Dep on previous M mark for
simplification to a 3 term
quadratic expression in terms of
k

.\ 1 Al | For both

Critical values 3 and 3

1 Al | Mark the final answer

—<k<3

3

2 x= M1 | For the use of the quadratic
P formula
(23 +5) 1[5 +5) ~4(3-543) ()
2(3-5v3)
x= M1 | For expansion of the square
( 3 +5) \/12+20\/§+25+12_20\/§ root, must see at least 4 terms
2(3-5v3)
_ 12— 2[ 2-23 Al | For both
=————_o0¢
(3 5\3 ) 2(3-5@ )
_ 12— 2[ 3+ 5[ M1 | For attempt to rationalise at least
one of their solutions (must be
(3 5\/_) 3+ SI similar structure)

) \/g 3 45 \f Sufficient detail must be seen, at
or x= 5 (3 s \/—) 315 \f least 3 terms in the numerator
with an attempt to simplify

1 3 Al | Must have sufficient detail

5Ty shown

2 3 Al | Must have sufficient detail

1 33 shown
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3 B1
@ ],

M1 | For attempt to form two

. 4m
ll=a sm? +te simultaneous equations using

4 given points, together with an
S5=a sin( T j +c attempt to obtain at least one
X unknown. Allow use of their b.
c=17 Al
3(b) Using symmetry M1 | For e.g. period is 16m,

symmetrical about the line
x=8n

For obtaining max at 4x and min at 12xn M1

x=12n Al

y=3 Al

Alternative method 1

Minimum value when y =3 (B2) | FT on their —a+c

When y=3, x=12x. (2) | M1 for attempt to solve their

3 =asinbx +c using their
values of ¢, band cto get x = ...

Alternative method 2

. 3 : (B2)
Min occurs Zthrough sine cycle so x=12n

When x=12m,y=3 (2) | M1 for attempt to solve
y= asinb(lZn) + ¢ using their
values of a, b and ¢

Alternative method 3

L =abcosbx (M1)

(ab)cosbx =0

x=4mn, 12n (M1) | Dep for attempt to solve to
obtain x =

x=12n (A1)

y=3 (A1) | cao
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M@ | 2e-D+4 2043 B1
(2x-1)"  (2x-1)°
Alternative method
(2x—1)" +4(2x—1)  4x* +4x-3 (B1)
(2x-1)’ (2x-1)
_(2x—1)(2x+3)_ 2x+3
(2x-1)° (2x-1)°
4(b 2
®) Use of J ! + 4 - dxto obtain B1 for lln(2x—1) or
2x-1 ( 2x— 1) 2
1 ) equivalent
—In(2x-1)-—— 2
_ B1 for — , allow
2 (2x 1) (Zx B 1)
unsimplified
1 ) 5 M1 | For application of limits, must
—ln(2x—1)— be in the form
2 (2x-1) b
2 aln(2x—1)+ Py
l]ng_g _ llng_% (2x-1)
2 9 2 3
_i+ln\/§ 2| Al for In3
9 4
Al for —
9
5(a) 3 4x
3ux . —31n(2x2 —3) B for —(2x2 _3)
dy (2x2 - 3)
o 3 oe M1 for attempt to differentiate a
9x quotient or product
Al for all terms other than
4x
——correct.
(2)62 - 3)
5(b M1 | F bstituti f x=2int
(b) When x=2, d_y:0.133 orsuds1u10n0 x =2into
dx their < and use of &
dx
0.1334 Al
5(c) dx _ 4 M1 For 4 -
dr - 0.133 their value of < from (b)
dx
30.2 Al
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6 dy 3sec? 3y 2 | M1 for asec’3x
dx
I B1
When x=—, y=2
12
M1
When x = i, b _ 6
12" dx
. . o1 M1 1
Gradient of perpendicular is —— For —————, must be
6 their <
numeric
) 1 T M1 | For attempt at a normal equation
Equation of normal y-2=——| x—— 1
6 12 using their o and 2
Area of triangle = 12 2 | M1 dep for attempt at correct
area using their 2 and their
12+
12
7 2 2 2
—%(2—3x)3 M1 for a(2—3x)3 , ai—%
Allow unsimplified
dy . 2 | M1 Dep for correct attempt to
When x=-2, A ~6 leading to ¢ =—4 find the value of the arbitrary
constant
1 5 2 5 1
—(2-3x)3 nfww M1 for b(2-3x)3, b#—
10 10
Allow unsimplified
When x=-2, y=10.2 leading to d =-1 M1 | Dep on previous M mark for
attempt to find the value of a
second arbitrary constant
1 3 Al
=—(2-3x)3 —4x-1
y=15(2-3%)
8(a) _ B1 _
40 Allow 2 20
42 21
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8(b) ( 5] (_40J B1 | FT on their answer to (a), must
+ t _
-3 42 be numeric but not 20
21
8(c) —35¢+4 5 40¢ M1 | Allow if in the incorrect order,
( 44¢— )—(_3 N 42t) FT on their (b), must have
correct structure
5c-1 Al
2t+1
8(d) B = \/(51 _1)2 +(2t N 1)2 M1 | For attempt at modu!us and
square root using their answer to
(c)
V297 6t +2 Al
8(e) 2912 —6t—4=0 M1 | For attempt to solve the square
of their answer to (d) —-6=0
0.49 only Al
9(a)(i) -0.4 B1
9(a)(ii) f(x)eR oe Bl
9(a)(ii1) x= 1n( 5y+ 2) oe M1 | For a correct attempt to find the
inverse
e'=5y+2 oe
. ) Al | Must be in the correct form
f- (x) =
5
xeR B1
9(a)(iv) 4 | B1 for two correctly shaped
graphs in the correct quadrants
B1 for a correct graph for
y =f (x)with correct intercepts
B1 for a correct graph for
y=f""(x)with correct
intercepts
—T15 B1 all correct with symmetry
: implied, exact intercepts and
two points of intersection

© UCLES 2022

Page 8 of 9



0606/12 Cambridge IGCSE — Mark Scheme February/March 2022

PUBLISHED
Question Answer Marks Guidance
9(b) 1 1 M1 | For a correct order of operations
1 2
I's (x)= [xz —4] -4
1 1 M1 | Dep on previous M mark for a
1 2 .
[xz B 4] 4= correct attempt atla solution.
Must deal with x2correctly to
1 obtain the final solution
leading to x2 =38,
x =64 Al
10(a) Common difference = 4sin3x soi B1
20, . ) M1 | M1 for attempt at sum to 20
390= 7(2sm 3x+19(4sin3x)) terms using their common
difference, equating to 390 and
attempt to solve to obtain
sin3x=...
sin3x=0.5 Al
T 5m 3 | M1 for a correct attempt to
7187 18 solve, may be implied by one
correct solution, allow if not
exact
Al for 1 correct solution
Al for a second correct solution
and no others in the range
10(b)(1) Common ratio = 0.5cos y B1
-0.5<0.5¢c0sy<0.5 B1 | Correct use of
common ratio| < 1
10(b)(i1) 20cos y B1 | For attempt to use sum to
9= 1-0.5¢c08 infinity equation correctly and
' solve
18 2 | M1 for solution of their
COSY=79 °F 0.367... equation, must have r as a
multiple of cosy, to obtain
cosy=...
1.19 Al
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