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SUGGESTED Solutions & Marking Scheme Mark Allocation

(1) | Angle ABX =180°—-120°=60° (adj. angles on a st. line)

sin60°=£:>AX:4 ﬁ M1 ﬁ S.0.1.
4 2 2
AX =23 cm Al
By Pythagoras’ Theorem,
.. -

W gy - #-(23) =2¢em MI
tan ZACB = ¥ M1
ZACB =tan™ ﬁ (Shown) Al

2 AG

(3]

X 4 *
9 (\/E) =1 8 _(\/5) =162 Attempt to change

3\ . 1\ 1 to a common base

(32) (32J =3° (23) +(22 2 (22j M1 | in either equation
3
2x+=y 1 9
3 2 = 30 23y—5x — 25 Eith .
3 ither equation
2x+ 5 y=0 3y 1 = 9 obtained through
3 22 equating powers

X==7Y ——(D 6y—x=9 ——(2) M1 | s.0.i.
Substitute (1) into (1) o

3 Substitution or
6y —(—Zy) =9 M1 | elimination s.0.1.
27
=9

77
4
=— Al |o.e.
Y73
[5]

NOT within the 4049 syllabus ES

[3]
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4 (1) i(x3 In x) =x’ l) +3x% Inx M1 Apply the product
dx Y rule correctly
=x>+3x"Inx Al

(i) | [ +3x’Inx dx=x"Inx+c, M1 | Use rosult in (i)

3J‘x2 Inxdx=x’Inx+c, —Ixzdx
3

= lnx+c - x? e, M1 | Correct integration

3 3 Final answer with

szlnxdx:x—lnx—x—+d,where d=c +c, Al :
3 9 arbitrary constant
[5]
. 8x—46 A B
> M © (x—5)(x+1):x—5+x+1 Ml
8x—46=A(x+1)+B(x—5)
When x=-1, When x =5,
—54=—-6B -6=64 Find 4 or B
B=9 A=-1 M1 | correctly
8x—46 9 1
(x=5)(x+1) T x+l x-5 Al
(11) d_y:_ ) + 1 M2 | M1 for each term
dx (x+1)* (x=5)°
Atx:2,d—y=—§. Al
dx 9

[6]
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6 | (1) i 12 seconds B1 | c.a.o0.
12 1
(ii) | Distance =f 6t—§t2 dt M1 | Integral seen
0
1 12
= {3t2 —gt3 } M1 | Correct integration
1]
= 3(12)° —é(12)3 ~144m Al
d
(iii) | a=—=6-¢ Ml
dr
—2m/s’ Al |ca.o.

[6]

M1 Attempt to use
tient rul

- My | Quotient rule

dx (2—cosx) M1 for any correct

differentiation

dy _ (2—cosx)(cosx)—sin’ x

2 < 2
2¢c0oSx—Ccos  x—sin” x

M1 | Simplify

(2—cosx)’
d_y:():>2cosx—cos2x—2sin2x:0 ML | sl
dx (2—-cosx)
2cos x —(cos2 x+sin’ x) =0 M Convert using
2cosx—1=0 sin® x+cos*x=1
1
cosx=—:>x=E Al
2 6

[6]
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sin3x +sin x
8 | (i) | =sin(2x+x)+sinx Compound angle
= sin 2x cos x + cos 2x sin x + sin x M1 | formula s.o.i.
=2sin xcos’ x +sin x(2 cos® x — 1) +sin x Ml Double anglF:
formula s.o.1.
=2sinxcos’ x + 2sin xcos® x —sin x +sin x Al
=4sinxcos’ x (Shown) AG

4sin xcos’ x =2cos’ x
(ii) | 4sinxcos’x—2cos’ x=0
cos’ x(4sinx—2) =0 M1 | Factorise o.e.

) 4sinx—2=0
cos”x=0
cosx=0 SiHX=5

- Al for any value

xX= 5 X = SZH A2 | Al for all values

b

o a

[6]

9 Let Ann and Betty’s age be x and y years respectively.

x* =2y =6(x—y) ———(1) M1

x+y=5x-y) ———(2) Ml

From (2)
x+y=5x-5y
3x=06y

3

x=2y ——=0)

Substitute (3) into (1)

2
(%yj -2y = 6(%)/ _yj M1 | Substitution s.o.1.

9 2 2 1 1 2
23212 =6 2y |=> " =3y =0
4y y (2)’) 4y y

1
—y-3]=0
[ 3-3]

y=0 (reject) or y=12 MI1 | Must reject

When y=12, x=18.

Ann’s age is 18 years and Betty’s age is 12 years. A2 | Conclude

[6]
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0 | Discriminant <0 Mi )
(1) 52 _44(2)<0 S.0.1.
25-8a<0
25
8a > 25 —
@z=azg Ml | oe.
Smallest integer a =4 Al
i Discriminant <0 Mi )
(i1) b? —4(=5)(-2) <0 s.0.1.
b*—40<0
(b++/40)(b-+40) <0
M1 | oe.
2410 <b <2410 o€
Smallest integer b = —6 Al
[6]
7 T-r -1\"
T, = [}Jx (kx ) Attempt to
11 (1) - - simplify the
= kT (x") = kTR M1 | general term o.e.
r r
3 —_ = =
For ¥, 7=2r=3=r=2. M1 | Find values of »
For x, 7-2r=1=r=3.
7 2 7 3 .
k™= k M1 | Form equation
2 3
21k* =35k
35k =21 ( k>0, then k # O)
k= E Al | o.e.
5
For x°, 7-2r=5=r=1.
(ii) of x7 ’ rEe= M1 | Find values of r
For x', 7-2r=7=r=0.
Coefficient of x° = 2 _ _
5 M1 | Either one s.o.1.
Coefficient of x’ =1
Coefficient of x” =1+ (—5)(%) =-20 Al
[5]
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y=kb"
_ x Attempt to take Ig
lgy=1glkb
12§ (1) Y g( ) on both sides to
=gk +1gh M1 | rewrite equation
=lgk+xlgh
Gradient = 13208 __ 1 M1 | s.o0.i.
0-11 22
lgb = _L
221 Convert back to
bh=10 2 M1 | index form
b=0.9006280202 =0.90 (2 s.f)) Al
lgk=13 Convert back to
k=10" M1 | index form
k =19.95262315=20 (2 s.f.) Al
1 8
(i) | y=10" {10 nj M1 | FT from (i)
v =8.637014255=8.64 (3 s.f.) Al
[8]
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2(5x)+2h+6x =360
131 (1) 16x+2h =360 Expression for 4 in
h=180—8x M1 | terms of x s.o.1.
) ) Use Pythagoras’
_ 2 2
Height of triangle QRS =+/(5x)" — (3x) Ml Theorem s.o.i.
=4/25x> —9x°
=J16x” = 4x Ml
1
A=h(6x)+ E(6x)(4x) Al
= 6x(180 —8x)+12x7
=1080x —36x> (Shown) AG
(i1) %=1080—72x Ml
dx
%=O:>1080—72x=0 MI |s.0..
dx
72x =1080
x=15 Ml
When x =15, 4=1080(15)—36(15)> =8100 Al
d’4
i) | e BI
Hence, this value of 4 is a maximum value.
[9]

END OF MARKING SCHEME
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