4753 Mark Scheme January 2008

Section B

7)) y=2xIn(l +x) M1 | product rule
- 4 _ 2 +2In(1+x) B1 d/dx(In(1+x)) = 1/(1+x) soi
dx l+x Al
Whenx=0,dy/dx=0+2In1=0
= origin is a stationary point. El www (i.e. from correct derivative)
(4]
(ii) d*y _(I+x).2-2x1 2 M1 Quotient or product rule on their 2x/(1 + x)
Pl (1+x) 1+x Alft | correctly applied to their 2x/(1+x)
__2 2 Al |oe,eg 42X cao
(I+x) l+x (I+x)*
Whenx =0, d*y/dx*=2+2=4>0 M1 | substituting x = 0 into their d*y/dx’
= (0, 0) is a min point El www — dep previous Al
[5]
(iii) Letu=1l+x=>du=dx
2 _1\? -1y
= e (W=D (Ul
'[ I+x I u Ml u
:j(uz —2u+1) du
u
_ 1 *
= j (u—2+—)du
u El www (but condone du omitted except in final answer)
1 x2 2 1
= — _dx= — —
01+ x d I =2+ u)du Bl | changing limits (or substituting back for x and using 0 and 1)
2
=[lu2—2u+lnu} 1,
2 | BI1 Eu —2u+Inu
=2-44+In2-(%-2+In1) | \;y | substituting limits (consistent with u or x)
=In2-"% Al cao
(6]
(iv) 4= j; 2xIn(1+ x)dx
Parts: u = In(1 + x), du/dx = 1/(1 + x) M1 | soi
dv/dx=2x=>v=x"
2
:[len(l+x)}i)—j;lx—dx Al 2
o M1 | substituting their In 2 — % for ['_X_ 4
Ol+x
=ln2-In2+% =% Al a0

[4]
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8 (i) Stretch in x-direction M1 | (in either order) — allow ‘contraction’
s.f. 2 Al dep ‘stretch’
translation in y-direction M1 allow ‘move’, ‘shift’, etc — direction can be inferred from
0
1 unit up Al (IJ
41| or (Oj dep ‘translation’. [OJ alone is M1 A0
1 1
(W) A=["" (1+sin2x)dx _ . o
-x/4 M1 | correct integral and limits. Condone dx missing; limits may
1 4 be implied from subsequent working.
=[x——COSZx:| Bl
2 —r/4
=m/4—Yscos W2+ w4+ 7408 (-2) | M1 | substituting their limits (if zero lower limit used, must show
evidence of substitution)
=7/2 Al or 1.57 or better — cao (Wwww)
(4]
(ili) y=1+sin2x M1 | differentiating — allow 1 error (but not x + 2cos 2x)
= dy/dx=2cos 2x Al
When x =0, dy/dx =2
So gradient at (0, 1) on f(x) is 2 Alft
=  gradientat (1, 0) on f'(x) = % B1ft | If 1, then must show evidence of using reciprocal, e.g. 1/1
[4]
(iv) Domain is 0 <x < 2. B1 Allow 0 to 2, but not 0 <x <2 or y instead of x
y
24
/// ///
y ’ M1 | clear attempt to reflect in y = x
Y4 Al correct domain indicated (0 to 2), and reasonable shape
T - — X
—n/4 o n/4 2
(3]
(V) y=1+sin2x x>y
x=1+sin2y M1 orsin2x=y—1
= sin2y=x-1
=  2y=arcsin(x—1)
=  y=l'sarcsin(x— 1) Al cao
(2]

10




