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SECTION A
(@) the total area under the graph of the pdf is unity (AL)
area =crx— x? dx
0
1
:c{lxz—lxﬂ Al
2 3
L
6
=c=6 Al
(b) E(X)=6Ex2—x3dx (M1)
3 4) 2
| Note: Allow an answer obtained by a symmetry argument.
[5 marks]
(@) attempt at completing the square (M1)
3x* —6x+5=3(x* -2x)+5=3 (x-1)*-1 +5 (A1)
=3(x-1)7%+2 Al
(a=3,b=-1,c=2)
(b)  definition of suitable basic transformations:
T, = stretch in y direction scale factor 3 Al
1
T, =translation [OJ Al
) 0
T, =translation (Zj Al

[6 marks]
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(@ 2y+8x=4 M1
=3X+2y=-7 Al
2X+6-2x=6

Note: Award M1 for attempt at components, Al for two correct equations.
No penalty for not checking the third equation.
solving : x=1,y=-2 Al
-4 4
(b) |a+2b|=|| -3 |+2]| -2
2 2
4
=|| -7
6
=|a+2b|=\4 +(-7)* +6° (M1)
=4/101 Al
[5 marks]
.. 4
recognition of X ~ B(G, 7) (M1)
6 3 3 3 3
P(X =3)= (fj (Ej ~20x4 XG?’ Al
3NT)\7 7
6 2 4 2 4
P(X =2)= [fj (Ej 1552 23 Al
20\7)\7
P(X =3) Z@(:%J Al

[4 marks]
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o w3 .

| Note: Award Al for one error, AO for two or more errors.

(b)  det(BA)=(72-56)=16 (M1)AL
(c) EITHER
A(A'B+2A)A=BA+2A (M1)(A1)
[24 —18}
= Al
6 -4
OR
-4 2
A’lz—l (A1)
2|5 3
an attempt to evaluate (M1)
0 -16 -4 2
A‘lB+2A‘1:—1 -
21 -21 -5 3

(4 6
145 75

. . 3 2\(4 63 -2
A(AlB+2A1)A:( j[ j[ j
5 -4){45 75)\5 -4

eLe m

[7 marks]



. ' . ' . T
sin| x+= |=sinxcos| = |+cosxsin| =
( 3] (3j [C’J
. T . Y . . T
sinxcos| — |+cosxsin| = |=2sinxsin| =
(3j (3j (?J

lsinx+£cosx:2x£sinx
2 2 2

dividing by cosx and rearranging

B3

tan X = ——
23-1

rationalizing the denominator
1ltanXx =6+ \/5

(a) [UZXZ—ZX—l.S;d—UZZX—Zj
dx
o _didu_ oy
dx du dx

=2(x-1) ex2—2x—1.5

dy (x—1)x2(x—1)e" 215 _1xeX 218
dx (x—1)2

22X A+ e,

(-1

(b)

.. d
minimum occurs when d—y:O
X

x:lJ_r\/i acceptx:A'i\/g
2 4
a:1+\g (accept a= 4+4\/§j
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(M1)

Al
M1

Al

M1

Al
[6 marks]

(MI)

Al

M1Al

(A1)

(M1)

Al

R1

[8 marks]
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8. EITHER
differentiating implicitly:

1xe™ —xe‘yﬂ + eyﬂzl
dx dx
at the point (c, Inc)

! 1d_y+Cd_y:1

M1Al

—_CX—

c c dx dx
Y1 ¢ (A1)
dx ¢

M1

OR

reasonable attempt to make expression explicit (M1)
xe”’ +e’ =1+X

x+e” =e’ (L+x)

e —e’(Ll+x)+x=0

e’ -1’ -x)=0 (A1)
ef=1,e"=x

y=0, y=Inx Al

Note: Do not penalize if y =0 not stated.

dy_1

dx X

gradient of tangent :1 Al
c

Note: If candidate starts with y =Inx with no justification, award (MO)(AO)A1A1.|

THEN

the equation of the normal is
y—Inc=—c(x—-c) M1
x=0,y=c’+1
¢’ +1-Inc=c? (A1)
Inc=1
c=e Al
[7 marks]
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EITHER
attempt at integration by substitution

using u=t+1, du =dt, the integral becomes
f(u—l)lnudu

then using integration by parts

f(u—l)lnudu =Ku—22—u]lnu}l - f(%—ujx%du

= % (accept 0.25)

OR

attempt to integrate by parts
correct choice of variables to integrate and differentiate

[ 42 ] 2
[ltin+Dat= %In(t+1) Y
0

= —In(t+1)
_2 o

12 T 1 '
=l=Int+) | —=| =-t+In(t+1)
2 , 2|2 .

(accept 0.25)

N
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(MI)

Al
M1

Al

(A1)

Al

(M1)
M1

Al

Al

(A1)

Al

[6 marks]
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(@)

12—
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| Note: Interchange of variables may take place at any stage.

for the inverse, solve for x in

_2x-3
x-1

y(x-1)=2x-3
yX—2x=y -3
x(y-2)=y-3
y-3
_E

X =

- fl(x)z)’%g (x#2)

| Note: Do not award final A1 unless written in the form f *(x) =... |

(b)

+f 1 (x) =1+ f *(x) leads to

M1

(A1)

Al

(M1)AL

Al

[6 marks]



-13- M10/5/MATHL/HPL/ENG/TZ2/XX/M+

SECTION B
11. @ () 1><2+2><3+...+n(n+1):%n(n+1)(n+2)

(i) LHS=40; RHS=40

(b) the sequence of values are:
5,7,11,19,35 ... or an example
35 is not prime, so Bill’s conjecture is false

() P(n):5x7"+1 isdivisible by 6
P(1): 36 is divisible by 6 = P (1) true
assume P (k) istrue (5x 7% +1=6r)

Note: Do not award M1 for statement starting ‘let n=k .
Subsequent marks are independent of this M1.

consider 5x 7¢? +1
=7(6r-1)+1
=6(7r-1) = P(k +1) istrue

R1

Al
[2 marks]

Al
R1AG
[2 marks]

Al
M1

M1
(Al)
Al

P(1) true and P (k) true = P(k +1) true, so by MI P(n) istrue forall neZ® R1

Note: Only award R1 if there is consideration of P(1), P(k) and
P(k +1) in the final statement.

Only award R1 if at least one of the two preceding A marks
has been awarded.

[6 marks]

Total [10 marks]



12.

(a)

(b)

(i)

(iii)

(iv)

(ii)

— 14—

use of a<b=|al|b|cosé

asb=-1

la|=7,|b|=5

cosH:—i
35

the required cross product is
i j k
6 3 2|=18i-24j-18k
0 -3 4

using re«n= pen the equation of the plane is
18x—-24y—-18z2=12 (3x—4y—-3z=2)
recognizing that z=0

. 2 . 1
x-intercept ==, y-intercept = —=
p 3 y p >

2\ 1)1 1

area == || = ===

(3J[2j(2j 6

pep=|p||l p|cosO
=|pf

consider the LHS, and use of result from part
|p+al =(p+a)+(p+0)
=p*p+peq+qep+q-q
=pPep+2p+q+Qq-q
=[p[ +2p-q+[af
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(MI)
(Al)
(Al)

Al

M1Al

(MI)

Al
(MI)
(Al)

Al

[11 marks]

M1A1
AG
(i)
M1

(Al)
Al

AG

continued ...
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Question 12 continued

(i) EITHER
use of p-q<| p||q| M1
s0 0<| p+qf=| p|2+2p-q+|q|2 <| p|2+2| p||q|+|q|2 Al
take square root (of these positive quantities) to establish Al
| p+al<|p|+]q] AG
OR

p+q
q M1M1

p

Note: Award M1 for correct diagram and M1 for correct labelling of vectors
including arrows.

since the sum of any two sides of a triangle is greater than the third side,
[p[+|a[>[p+a Al
when p and g are collinear | p|+|q|=| p+q|
=|p+q|<|p|+]|a] AG
[8 marks]

Total [19 marks]
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, (27:) . (271)3
w° =| cos| — |+isin| —
3 3
=cos(3x2—ﬂj+isin(3x2—nj
3 3

=C0S2n+isin2xn
=1

) 2n) . . (2n 4 . . (4¢m
l1+o+w° =1+cos| — |+1SIn| — |+C0S| — |+1SIN| —
3 3 3 3

:1+—£+i£—l—i—3
2 2 2 2
-0
o0 +ei[€+2—;) +ei(0+4—;]
—aif eieei(%n) +eieei(i3nJ
= (e“’ (1+ ei%] +ei[%ﬂJ B
=e’(l+w+0°)
=0
g
/>(\(O) D
/// \
\
/ \
/ \
/ \ Ry =
/) b
\
/ N
S A

13. (@ (i)
(i)
(b) ()
(i)

Note:

Award Al for one point on the imaginary axis and another point
marked with approximately correct modulus and argument.
Award A1l for third point marked to form an equilateral triangle
centred on the origin.

(M1)
Al
AG
M1A1

Al
AG

(MI)

Al
AG

AlAl
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[5 marks]

[4 marks]

continued ...
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Question 13 continued

() (i) attempt at the expansion of at least two linear factors (M1)
(z-1) 72 -z(w+o°)+@° orequivalent (A1)
use of earlier result (M1)
F(2)=z-D(2*+z+)=2"-1 Al

(i)  equation to solve is z° =8 (M1)
2=2,2w, 20° A2

| Note: Award Al for 2 correct solutions.

[7 marks]

Total [16 marks]

14. (a) the differential equation is separable and can be written as (M1)
j—y’z dy = jcosz xdx (or equivalent) Al
_ Il+costdX Al
2
l:£x+£sin2x(+C) AlAl
y 2 4
when x=0,y=1 M1
c=1
y= 1 1 ! Al
=X+=sin2x+1
2 4
[7 marks]
(b) (i) recognizing use of (1+ tan x)? (M1)
(1+tan x)? =1+ 2tan x + tan® x > 1+ tan® x =sec? x Al
(since all terms are positive)
(1+tan x)® > sec® x
sec’x=1+tan*x>1 Al
= (1+tanx)® >sec® x >1
since all terms are positive, taking square root gives R1
1<secx<l+tanx AG
(ii) LZ dx < Esecxdxg Iozl+tan xdx M1
X Egjzsecxdxs Xx—Incosx M1A1
0 0
T T 1
—< |4secxdx<—-In—= Al
4 jo 4 2
ESIZSECXdXSE-‘FEInZ AG
4 o 4 2
[8 marks]

Total [15 marks]




