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8(1) AtP,xcos3x=0
= cos3x=0 M1 or verification
= 3x=n/2,3n2 Ml 3x=n/2, (3n/2...)
- x=1/6, /2 A1 Al | depbothMs condone degrees here
So P is (/6, 0) and Q is (n/2, 0) (4]
o dy . M1 Product rule
(ii) o —3xsin3x+cos3x B1 d/dx (cos 3x) =3 sin 3x
Al cao (so for dy/dx = —3xsin3x allow B1)
AtP dy 7.« Tz mark final answer
e -5 Sim_+cos—=—— M1 substituting their —7/6 (must be rads)
dy Alcao | —m/2
At TPs o —3xsin3x+cos3x =0 Ml dy/dx = 0 and sin 3x / cos 3x = tan 3x used
= cos 3x=3xsin 3x
= 1 =3x sin 3x / cos 3x = 3x tan 3x
= xtan3x=1/3 * El WWW
[7]
(iii) 4= J"”ﬁ v cos 3xdx B1 Correct integral and limits (soi) — ft their P,
0 but must be in radians
Parts with u = x, dv/dx = cos 3x Ml
du/dx=1,v=1/3 sin 3x
R & pmel . .
= A= gxsm 3x| — IO Esm 3xdx Al can be without limits
L 0
- . z Al dep previous Al.
ik sin 3x +§C°S 3x} Mid substituting correct limits, dep 1% M1: ft
| 0 P | their P provided in radians
Vi3
13 9 Al cao | o.e. but must be exact
[6]
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9G) ()= (2% +Ddx—(2x* = 1)2x
() = (*+1) Ml Quotient or product rule
A +dx—4x +2x _ex gll correct expression
o7 +1) (o +1) www
2 2
When x>0, 6x> 0 and (" +1)"> 0 M1 attempt to show or solve f’(x) > 0
= f(x)>0 El numerator > 0 and denominator > 0 or, if
solving, 6x>0= x>0
[5]
G f2)=38-1_,2 BI
4+1 5
Rangeis —1<y< 1% B1 must be <, y or f(x)
[2]
(iii) f'(x) max when f’'(x) =0
= 6-18x=0 MI
= X=13,x=1A3 Al (#)1A/3 0e (0.577 or better)
= . 6/\3 6 9 93 M1 substituting 1/V3 into (x)
=T "="F% 5 ' Al 9N3/8 195 or better (1.948
1, 316 8 o.e. or 1.95 or better (1.948557..)
a3 [4]
. D s —1 1 2
(iv)  Domainis —l<x <1~ Bl fit their 1.4 but not x > -1
Rangeis0 <y <2
£ 4 Bl or 0 < g(x) <2 (notf)
2_
’ . M1 Reasonable reflection in y = x
Al cao | from (-1, 0) to (1.4, 2), through (0, V2/2)
g P allow omission of one of —1, 1.4, 2, V2/2
A 7 14 [4]
® =2l ey
y= e (could start from g)
2 [—
c 2 y2 1
vy +1
= xtx=2"-1 M1 Attempt to invert
= x+t1=2"-n’=)y"2-x Ml clearing fractions
- 2 _ X +1 M1 collecting terms in y* and factorising
2—x
x+1
= = P * El WWW
(4]
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