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Question

Answer

Marks

Partial Marks

1

Correct sketch
yAL

4W
2 3n T
4 4

s 4

B1 for correct shape, with 3
consistent maxima, 2 cusps
on the x-axes and reasonable
symmetry

B1 for (E, Oj and (B—R Oj
4 4

either seen on the graph or
stated; must have attempted a
graph of correct shape

B1 for starts with (0, 4) and
ends with (=, 4) and (0, 4)
either seen on the graph or
stated; must have attempted a
graph correct shape

11x2
12+1-43

Bl

11x2 (13+ 4%)

(13-443)(13+443)

M1

FT their expression of
equivalent difficulty

11x2 (13 +43 )
169 — 48

. 143x? + 44+[3x?
169 — 48

Al

X’ (13 + 4\/5) 13x2 + 4+/3%?
or
11 11

Al

mark final answer

Alternative method

W3+ ) (M1)
(2\3-1)(2\3+1)
xJ1_1(2J§+1) ’ or 2/33x + x/11 ’ (A1)
12-1 12-1
11x2(12 +1+ 43) or 132x% +11x? + 44/363x° (A1)
121 121
2 (13 44 \/g) (AL) | mark final answer
11
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3 (5x + 4)2* (2x —3)? soi M1
where * is any inequality sign or =
21x2 +52x+7*0 Al
- . Al
Critical values: L , I soi
7 3
7 < 1 K final Al | FT their derived critical
—3S X< - mark final answer values
Alternative method
5X+4*2x—3 oe soi (M1)
and
5X+4*3—2x oe soi
where * is any inequality sign or =
. . A2
Critical values: —l , —Z soi (A2) Al for —l or —Z
7 3 7 3
7 1 . (Al) | FT their derived critical
3 <x< - mark final answer values
4 : Bl
[y =] ! = sin5x nfww
cosec5x
x n B1 | FT their asin5x
F _[ cosSx}s
ydx=|—
0 5 1
M1 | FT their a(kcosbx) where
—ECOS(SXEJ—(—lCOS(SXO)j ( 1 )
5 5 5 k<Oor k==
5
2 Al
5
5(a) 13-2(1»-19+20=0 1
5(b) (x—1)(x2 —x —20) M2 | M1 for two terms correct in
the quadratic factor
(x—1(x+4)(x-5) Al
5(c) e’ =1e’=5 M1
y =0, y=In5 mark final answer Al | 1.61 or decimal equivalent for
In5 seen is AQ as calculator
use not permitted
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6@ |1 0125 2 | M1 for 64(0.5)° oe
6(a)(ii 2 _rclo
(a)(ii) 10823 or 127.875 M1 for 24@-057)
6(a)(iii) | 128 1
6(b M2
© | 2i2a+19d) -400=2x "2 {22+ 94} M1 for 2(2a 4194} or
0e, SOi .
E{2a+9d} soi
2
5a = a + 5d soi M1
d=4 Al
a=5 Al
27 nfww B1 | must have earned all previous
marks
7(a . . B1
(@) i(cos2 X) = —2C0S XSin X SOi
dx
Attempts th ient rul M1 .
ttempts t eC]I-JOtIe t rule 2 2 T their i(cosz X)
dy _ —2cosxsinxtanx — (1+cos” x)sec” x dx
dx tan® x
Fully correct i Al .
Wlly correct Isw FT their i(cos2 x) only
dx
M1
S—yztheirﬂ
dx|, =
4
dy ~—4h cao Al
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7(a) Alternative method 1
. . Bl
i(cos3 X) =—3cos’ xsin X soi (B1)
dx
Attempts the quotient rule: M1 .
P quotient i . s (M1) FT their i(cos3 X)
dy _ (sinx)(—sinx—3cos” xsin x) — (Cos X + C0S” X) COS X dx
dx sin? x
Full rrect i Al .
Wiy correct 1sw (A FT their i(cos3 x) only
dx
M1
0] ~ theirﬂ (MD
dx|, =
dy ~—4hcao (Al)
Alternative method 2
B1
i(i] =—2(tan x) ?sec? x (B1)
dx \ tan x
Attempts the product rule M1
dy P P (MD FT their i(—z j
o —2(tan x) 2 sec? x — (sin x(—sin x) + cos x(cos X)) dx \ tan x
X
Fully correct isw Al
y (A FT their i(ij only
dx \ tan x
M1
o ~ theirﬂ (MD
h dx|, -
4
dy ~—4h cao (A1)
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7 ) Bl
(b) ay_ —3(x—3)“oe, soi
dx
2 Bl
d_g/ =—4x-3(x—3) " 0e, s0i
dx
(x—3)* +3(x—3) -4 ML+ d—yzk(x—3)*‘
(x—3)° dx
2
{X—3+3_ 4 :}X(X—3)—4 and g—gzm(x—3)5 where k
x-3)*"  (x-3)° x—3)° X
=3 (=9 (x=3) and m are constants
Correct completion to given answer: Al
x> =3x—4  (x+1)(x—4)
(x-3)° (x-3)°
8(a)(i) 3g<x<5h B2 | Blforx>3orforx<5
or for 3 and 5 in an incorrect
inequality
8(a)(ii) | x=+/5x—4 and rearrangement to Bl
x* —5x+4[=0]
Factorises x*> —5x+4 or solves their x> —=5x+4=0 M1
x =4 only, nfww Al
8(a)(iii) Correct pair of graphs. 4 | B1 for correct shape for f;
may not be over correct
Ty domain but must have
positive y-intercept and
appear to tend to an
asymptote in the 1st quadrant
_________ _5. ———————
3 B1 for (0, 3) and f in 1st
j guadrant only; must have
attempted correct shape
3
B1 for asymptote aty = 5;
must have attempted correct
y=x shape
B1 for a correct reflection of
their f in the line y = x
Maximum of 3 marks if not
fully correct
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8(b) 1 5-x a1 2 2 | M1 for a complete attempt to
f(x)= —In—2 or f(x)= In—5_ 2 06 find the inverse function with
at most one sign or arithmetic
error:
Putting y = f(x) and
changing subject to x and
swopping x and y
or
swopping x and y and
changing subject toy
. B 2-5x 2 | M1FT for a correct
Correct simplified form e.g.[ f'g(x) = |~In 20-7 unsimplified form of the
9oy function; FT providing of
or [ fg(x)=|In=— equivalent difficulty
[F900=]in>—
9(a M2
@ 6.5(3—nj+5.2(3—nj+2(6.5—5.2) M1 for 6.5(3—75)
8 8 8
or 5.2(3—nj
8
16.38 t0 16.4 Al
9(b) [Angle PRQ =] 2¢ soi Bl
in(m— Bl
y = 2acos¢oeor y= —asm(_n 29) oe
sing
y? =a’ +a’ —2a” cos(m — 2¢) oe
or y?=a?+a’ +2a?cos(2¢)oe
Complete and correct plan soi: M1 | FT their 2¢and their

na’® — % (2acos @) (2¢) oe

or ma

) _l(asin(n -2¢)

2 sing j (29) 0e

or ma’ — % (@% +a% —2a® cos(m— 2¢9))(2¢) oe

or ma’ — % (@% +a” +2a” cos(2¢))(2¢)

expression for y or y? in terms
ofaand ¢

_a’gsin’ (n—2¢)

2 2 2
a“(nt—4¢cos or ma
( ¢ ¢) sin?¢

or ma’—2¢(a® —a’cos(m—2¢))

or ma’—2¢(a’+a’cos2¢)oe

Al

© UCLES 2023

Page 9 of 11




0606/22 Cambridge IGCSE — Mark Scheme February/March 2023
PUBLISHED
Question Answer Marks Partial Marks
10@@0) | v=3t+c M1
v=3t*-1 Al
Whent=3v =26 Al
10@(@1) | s=*—t+c M1 FT k2 +c
s=t°—t—4 Al
Whent=3s=20 Al
10(b) —18¢° M1
V=—1—+CO0e
e
—18¢3 Al | FT (their 26) + 18
V=—7—+ 44 oe
e
3 M1 | dep on previous M1
S= 18? +their44t + d oe
e
3 Al
S= 18? + 44t —-130 oe, cao
e
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11 Solves sin(4x —m) =0 oe M1
3n Al
a= —
4
B2
%:4003(4x—n) B1 for ﬂ: kcos(4x—m),
X X
wherek>0or k=—4
_ B2 . .
1 ) = _j, FTthelrazan,nlsa
. O
4cos(4xthe|r7 - positive integer
B1 for
-1
theirk cos(4 x their 3% —T)
1 3n 1(3n M1 | FT their perpendicular
y—Oz—Z e orO:—Z R gradient and their a
Bl
B(O, 3—”) S0i
16
2 Bl

[Exact area =] 9n”
128
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