4753 Mark Scheme June 2005
Section B
8 (i) AtP,xsin3x=0 M1 xsin3x=0
= sin3x=0
= 3X=nx Al 3x=mor 180
= x=m/3 Alcao | x=n/3 or 1.05 or better
[3]
(i) Whenx=m/6,xsin3x= "% =7~ El y=7 orxsin3x=x = sin 3x = 1 etc.
6 2 6 6
= Q(n/6, n/6) lies on line y = x [1] Must conclude in radians, and be exact
(iii) y = xsin 3x Bl d/dx (sin 3x) = 3cos 3x
- dy_ 053X+ 5in3 M1 Product rule consistent with their derivs
I ocosoxasIneX Alcao | 3x cos 3x+ sin 3x
dy 7« T T =
ALQ, = =530 +sin= =1 ML | substituting x = /6 into their derivative
Alft =1ftdep 1" M1
= gradient of y = x B . B
So line touches curve at this point [E61] = gradient of y = x (www)
(iv) Area under curve = jgxsin 3xdx
0
Integrating by parts, u = x, dv/dx = sin3x
—v= 1o M1 Parts with u = x dv/dx = sin 3x =
3 v=—Lcos3x [condone no negative]
. LI 3
J'OB xsin3xdx = {—%xcos BX}6 +‘[05%c053xdx Alcao
0 z
= | Alft ...+Fsin C-Bx}6
= 1 r 1 1. 6 9
—f.—cos—+f.0.coso+{fsm3x} S0 L
36 2 3 9 B M1 substituting (correct) limits
=1 Al 1 www
9 9
Areaunder line= 1,7 7 = 7* Bl z
2 6 6 72 72
So area required = 7 _1
72 9
_ 72 -8x% El WWW
[7]
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9 (i) f(—x) = In[1 + (—x)?] M1 If verifies that f(—x) = f(x) using a
particular point, allow SCB1
=In[1 +x%] =f(x) El For f(—x) = In(1 + x?) = f(x) allow M1EO
For f(—x) = In(1 +- x) = f(x) allow M1EO
Symmetrical about Oy [33% or ‘reflects in Oy’, etc
(i) y=In(l+x%) letu=1+x? M1 Chain rule
dy/du = 1/u, du/dx = 2x Bl 1/u soi
dy_dy du
dx du dx
- - 2 Al
u’ 1+ %2
When x = 2, dy/dx = 4/5. Alcao
[4]
(iii) The function is not one to one for this Bl Or many to one
domain [1]
(iv) ®3)
M1 g(x) is f(x) reflected iny = x
Reasonable shape and domain, i.e. no —ve x
Al values, inflection shown, does not cross y =
x line
3)
Domain for g(x) =0<x<In 10 Bl Condone y instead of x
y=In(1l+x°) xovy M1 Attempt to invert function
x = In(1 +y?%) M1 Taking exponentials
=  g=1+y
= g-1=y
oy = 1) El 9(x) = V(" - 1)* www
s0 g(x) = V(" — 1)*
or g f(x) = g[In(L + x3)] M1 forming g f(x) or f g(x)
[ (e M1 In(1+x%) —1+ x>
=+e n(1+x“) -1 e =1+X
=(1+x) -1 orinl+e" —1)=x
— E1l WwWw
[6]
V) g (x)=% (-1, ¢ B1 Y% u 2 soi
=g (In5) =% ("™ 1) " B1 x €"
=% (5-1)".5 M1 substituting In 5 into g’ - must be some
=5/4 Elcao | evidence of substitution
Reciprocal of gradient at P as tangents are 81 Must have idea of reciprocal. Not ‘inverse’.

reflections iny = x.

[5]




