1 |3 arcsin x = /6 = x = sin /6 Ml
=1 Al allow unsupported answers
2]
(ii) sin /4 = cos /4 = 112
= arcsin (1/72) = arccos (1/\2)
= x=1A2 B2 o.e. e.g. V2/2, must be exact; SCB1 0.707...
2]

2() a=0,b=3,c=2

B(2,1,0)

ora=0,b=-3,c=-2

(i) a=1,b=-1,c=1
or a=1,b=1c=-1

B(2,1,0)
(4]
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3 Letarcsinx =6
= x=dné@ M1
@ =arccosy =y = cos 6 M1
sin? 0+ cos? =1 £
= X+y'=1
3]
4(i) period 180° Bl condone 0 <x<180°or n
[1]
[either way round...]
(ii) one-way stretch in x-direction M1 condone ‘squeeze’, ‘contract’ for M1
scale factor %2 Al stretch used and s.f %
translation in y-direction M1 condone ‘move’, ‘shift’, etc for M1
through (oj Al ‘translation’ used, +1 unit
1 0} only is M1 A0
[4] m Y
(iii)
M1 correct shape, touching x-axis at -90°, 90°
B1 correct domain
Al (0, 2) marked or indicated (i.e. amplitude is 2)
I I
-180 180
[3]
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5(@) bounds-n+1,m+1 B1B1

= —n+l<fx)<n+1 Blcao |or..<y<..or(-m+1,m+1) not... <x<..., not ‘between ...’
[3]

(if) y=2arctanx +1 x>y M1 attempt to invert formula one step is enough, i.e. y — 1 = 2arctan x or x — 1 = 2arctan y
X =2arctany +1
N x2—1 _ arctany Al or y2—1 _ arctan x need not have interchanged x and y at this stage
- X=1 — ¢ x-=1
y= tan(T) fr(x)= tan(T) Al allowy = ...
Bl reasonable reflection iny = x curves must cross on 'y = x line if present (or close enough to imply intention)
curves shouldn’t touch or cross in the third quadrant

B1 (1, 0) intercept indicated.
[5]
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6() AtP,xcos3x=0

6]

= cos3x=0 M1 or verification
=  3x=7/2,3n/2 M1 3x=m/2, (3n/2...)
= X=7/6,1/2 A1A1l | depbothMs condone degrees here
So Pis(n/6, 0) and Q is (n/2, 0) [4]
Gy dy . M1 Product rule
(1)~ =—3xsin3x-+cos3x B1 d/dx (cos 3X) = -3 sin 3x
Al cao (sofor dy/dx = —3xsin3x allow B1)
AP Y TG T mark final answer
"dx 22 2" o M1 substituting their —rt/6 (must be rads)
dy . Alcao | -m/2
AtTPS&=—3XS'n3X+COS3X=0 M1 dy/dx = 0 and sin 3x/ cos 3x = tan 3x used
=  cos3x=3xsin3x
=  1=3xsn3x/cos3x = 3xtan 3x
= Xtan3x=1/3 * E1l WWW
[7]
i) A= [™® B1 Correct integral and limits (soi) — ft their P,
i) I 0 xcos3xclx but must bein radians
Parts with u = x, dv/dx = cos 3x M1
du/dx=1,v=1/3sn3x
= A= %xgn3x}6 J‘M%sinSde Al can be without limits
0
L 0
1 1 r Al dep previous AL
= 5xsin3x+§cossx} M1d substituting correct limits, dep 1% M1: ft
P 0 ® | their P provided in radians
v
= 8 9 Alcao | 0.e. but must be exact
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7 Can use degrees or radians
on M1 reasonabl e shape (condone extra range)
B1 passes through (-1, 2r), (0, ) and (1, 0)
Al good sketches — ook for curve reasonably
vertical at (-1, 2rr) and (1, 0), negative gradient
T | at (0, ). Domain and range must be clearly
1 1 (3 marked and correct.
8 (i) —m/2<arctanx < n/2 M1 /4 or —i/4 or 45 seen
= —n/A<f(X)<n/4
= range is —m/4 to nt/4 Alcao | not<
[2]
(i) y=%arctanx x>y M1 tan(arctan y or x) =y or x

X =Y arctany
= 2x = arctany
= tan2x=y

=  y=tan2x Alcao
either 4 _ 2sec? 2x M1 derivative of tan is sec® used
Alcao
"(;;;'__"éih'ék;'}ji":' 2cos?2x+2sin?2x | M1 |quotientrule
cos2x  dx cos’ 2x
2
= Cos? 2x Alcao | (need not be simplified but mark final answer)
Whenx=0,dy/dx=2  |[BL |www
(5]
(iii) So gradient of y = % arctan x is %2 . B1ft ft their *2°, butnot 1 or 0 or
(1
9 X=% B1
cos =% M1
= 0=7/3 Al MZ1AO for 1.04... or 60°
[3]
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