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Qu | | Answer | Mark | Comment
Section A
1 Call thenumbersn,n+1andn+ 2 Bl Algebra
At least one of the numbersiseven, and so the productisa | M1 Divisibility by
multiple of 2. 2
If nisamultiple of 3 then so isthe product.
If n=3k+ 1thenn+ 2isamultiple of 3 M1 Divisibility by
If n=3k+ 2thenn+ 1isamultiple of 3. 3
n must have one of theforms 3k, 3k + 1 or 3k + 2. E1l conclusion
Therefore whichever it is one of the three numbersisa
multiple of 3 and so the product is amultiple of 3.
Sinceitisaso amultiple of 2itisamultiple of 6.
2 | (@) T
I\ ,
- I B1 Right part
=z |
- ) Bl Left part
1 ]
- i 4
(ii) | Liney = 5 to be shown on graph. M1
-1<x<4 Al
3 | () s \8 5 du M1 Chainrule
y=(x*+3) Letu=x"+3= 5~ AL | dy
du
y=u’ S5
du
Q:ﬂx%:5u“><2x:10x(x2+3)4 Al
dx du dx
i ' M1 uotient rule
i) :sm2x Letu:sinZX:%:Rost Q
X dx
dv Al
V=X=>—=1
dx
Vdu iy dv Al
dy “dx dx 2XC0S2x-—Sin2x
e =
dx v X2
4 ) dy dy 5 M1
=bx-4=2y—==5=>"=—
y ydx dx 2y Al
Whenx=8,y*=36= y =16 Al
, 5 5 Al
= gradients= — and ——
J 12 12 Al
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M1 Take logs
:azln(ﬁj:tz—m(ﬁj Al
X 3 X
1
:>tzln(ﬁj3
X
3 b Al or any
1€ a=X, D=7 Al equivalent
method
(i) 7 du 1 M1
2x—3) dx. Letu=2x-3 —=2=dx==dx
J(2x-3) & > Al Ny
8 or B3 cao
“(Eygu= :i(2x—3)8+c Al
2 2x8 16
(D) I 2 , du
The substitution u = x“ +1 gives &_Zx M1 Using sub
2 51
= L X(X*+)%dx = L §u3du Al | Correctint
Tut T Al | Correct limits
=5 2
500 Al Int
=—— (=76%
g = %) Al | Ans
(i) | £2(x)=4x B1
(i) | fgh(x) =fg(x+2) M1 correct order
g (X+2)2 Al of functions
B Al
=2(x+2)’
(iii) y=h(x)
=X+2
h™(x)=x-2
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Section B
8 | () 0=(x+2)e*
=>X=-2 Si
so (-2,0) and (0,2) 5
(i) | y=(x+2)e™*
dy M1 Product rule
=>—==—-e*(x+])=0=>x=-1
dx Al
M1 =0
SPis(-1,e) Al
4
(iii) d?y » M1
gl € Al
dx AL
At (-1,e) thisis negative, so SP is a maximum. 3
(iv) B B1
7 2
-z
—
* 1
(v) | At(0,2) gradient is—1 so gradient of normal is 1
Normal isy =x+ 2. Bl
=X+2,y=(X+2)e”"
y y=( _) M1
=0=(x+2)(1-€7)
= x=-2(or 0) Al
New intersection point is (-2,0). 3
(vi) | Required areais
3 - Bl
L (x+2)e"dx
L 33 M1
:[—e (x+2)}1+J'le dx Al
x 3 3 Al
=[—e (x+2)}1+[—e l
6 4 Al or equivalent
==t 5
e e
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9 |(@) T Thetransformationisa |B1 | Same
(A) . stretch with the x-axis orientation
. invariant and of scale
factor 2. Bl y values
4 doubled
—~+ 2
() “ Y Thetransformationisa | B1 same shape
(B) . reflection in the y-axis.
/ B2 Inversion
B 3
(i) T
(C) 2
1 Thetransformationisa | B1 Same shape
i i i tranglation of 2 units
parallel to the x-axis,
. (2 B2 Moved 2 to
. '®lo 3 | theright
(ii) | Thereisaset of valuesof y (for example, y = 1) for which Bl
there are three corresponding values of x (so an inverse
would be multivalued). Bl
2
(iii) /
— Bl
1
(V) | f(x)=x*(x+2)
: 2 M1
=f'(X) =3x"+4x Al
So the gradient at (1,3) is7. M1
The gradient on the inverse (which is areflection of the Al
origina iny = x) is therefore /. 4
(v) | Thegraph and its reflection must intersect on the axis of M1
reflection, iey = X, so solve
y=X,y=X(x+2) M1
= X=X*(X+2)
= 0= X(x*+2x-1) El
= x=0,-1+2 3

The positive non-zero root is as given.
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