AMath Prelim 2019 Paper 2 Answer Scheme

Qn Answer Mark Allocation
1(i) When ¢t = 0; P =50000
t = 2; 100000 = 50000¢"" Ml
€2k _ 2
2k=In2
. M1
k=—In2
2
1(ii) s(tm2)
When 7 =5; P =50000e > Ml
P =282842
~ 280000 Al
1(iii) 50000¢" = 450000
e%lnh _ 9 Ml
1
—In2t=1n9
2
t=6.34 M1
Year = 2016 Al
2 x X .
@) %=e’ CoSXx+e sinx M1
d2
);=—exsinx+excosx+excosx+exsinx Ml
dx
=2¢" cosx Ml
2
17 2% oy
dx dx
X X X . X . Ml
=2e¢ cosx—2(e cosx+e sinx)+2e sinx
=2¢ cosx—2¢ cosx—2¢ sinx+2e sinx
= 0(shown)




2(b) dy 2(x—1)-(2x+16) Ml
dx (x—1)’
. —18
(x—1)° M1
b &
dx dt
pdx _dy dx Ml
dt dx dt
dx -18  dx
I, R _x =
dt  (x—1) dt
(x-1)"=9 Ml
x—1=3 or x—-1=-3
x=4  or x=—2(NA) Al
3(a)
lgxz—Z[lgﬁ]:3 Ml
lg x
lgxz—i:3
lgx
2
2lgx——=3
gx g x M1
2(lgx)’ —2=3lgx
Letlgx=y
, Ml
2y =3y-2=0
Qy+1)(y-2)=0
1
=——or y=2
y > y
1
lgx=—— or lgx=2
2 Ml

1
x=102% or x=10"
x=0.316 or x=100

Al




3(b) log x+log y3:a
log x+3log y=a —(1) M1
log x =b
2log x=b
log xzé—(2) M1
m 2
b
—+3lo =
> g y=a
b+6log y=2a
m 6
log x—log y
_b 2a-b M
2 6
_3b-2a+b
6
_4b—2a
6
_2b-a
3 Al
3(c) 8X4a — 22b—1
23x22a:22b71
3+2a=2b-1
2a-2b=-4
a-b=-2 Mi
343 =81
b
3x32=3"
b
a+—=4 Ml
2
p-2+L -4 Ml
2
b=4,a=2 Al




4(a)

Ml

d—y=_1?+30x2
dx kx
;;?+30x2:0 M1
—10+30kx> =0
10 =30(k)(2°%)
_ 1 Al
96
4(b)(i) | 3x+2>0
xX>—— Bl
4b)() | dy 1 ( 3 j
dr 2\ 3x12 Ml
3
2(3x+2) Al
4(b)(iii) | y=0
In/3x+2=0 Mi
l1n(3x+2)=o
2
In(3x+2)=0
3x+2=¢"
3x+2=1
1 Al
ro o
3
y_ 3
dx o3 Lio
3
_3
2
Equation of normal:
2
=—Zx+c Ml
=73
At-L,0),c=-2 Ml
3 9
2 2
y=-——x—— Al

3 9




5(i) Q_z_ 8
dx (2x—1)? Ml
2—L=0 M1
(2x-1)
8 =)
(2x-1)
(2x—-1)Y =4
At(p,q);
2p-1y =4
2p—1=2 or 2p—-1=-2 M1
1 1
pZIE or p:—E(NA) Al
g=5 Al
si) | a2y 32
e (2x-1) Ml
1
Atx=——;y=-3
5 y
1
__’_3
-3-) A
2
At x=—1 40 3? <0
2
1 : .
[—E,—fijls max point Al
6(i) 1-6px+15p°x’ Al, Al for both terms
6(ii) (1-4x+4x)1-6px+15p°x%)
=15p%x” +24px* +4x° M1
Coefficient of x> =15p> +24p + 4 Al
6(iii) —6px —4x
=(-6p—-4)x
15p> +24p+4=2(-6p—4) M1
15p> +24p+8p+8=0
15p> +36p+12=0 M1
Gp+2)3Bp+6)=0 M1
2
p=——0r p:—2 Al

5




7(i) Midpoint of 4AC

(2+6 3+2j

272

=(4,2) M1

Gradient of AC = —%

Gradient of BD =2 M

y=2x+c

At(4,2);2=(2)(4)+c M1

c=-6

y= 2x—6 Al
7(ii) y=0

2x—-6=0

x=3 B1

4(x—=3)* + y*]=25(5)

(x—-3)" +(2x—6)’ ZI%TS

4(x* —6x+9)+4x" —24x+36]=125

5x* —=30x+13.75=0 MIl

x=5.5 or 0.5(NA)

y=>5

D(5.5,5) Al
7(iv) Area

155 2 3 655

2[5 301 5

~L1a9.5-245 Mi

2

=12.5units’ Al
8(i) a=3 B1

b=0.5 B1

c=1 B1
8(ii) Correct shape, amplitude 3 MIl

Correct turning points, end points M1

B1

y= —|sin x|




8(iii) k=4 Bl
9(i) x(—2sin2x)+cos2x M1, M1
=-2xsin2x +cos 2x Al
9(ii) z _ .
IOZ (—2xsin 2x +cos 2x)dx =[x cos 2x]* M1
I% (—2xsin2x)dx + sin2x |2 =7 cosx
0 o 2 M1
IE (~2xsin 2x)dx = — 2= — S M1
0 2 2
: : 7 z
.[02 (—2xsin2x +3)dx = = [3x]: M1
__rx 3
2 2 Al
=
10@)(i) | x*—px+2p-3=0
b>—4ac>0
P =42p-3)>0 M1
P —8p+12>0 ﬁi
(p=2)(p-6)>0 Al
p<2or p>6
10(a)(ii) | y=2(x—-2)
p=2 M1
therefore, y = 2x — 4 is tangent to curve Al




10(b) b* —4ac = (k-2)* —4(1)(=2k) M1
=k’ —4k+4+8k
=k*+4k+4
=(k+2)’ M1
>0
Since (k +2)* >0, b> —4ac > 0 roots are real for all values of k. Al
11(3)
D
|
|
x|
X
|
A= C 3m
|
|
|
|
(]
E B
sing =2
5
y=5sinf M1
cosd =2
x=2cosf
M1
x+y=3
2cos@+5sinf =3
11(ii) Rsina =5
Rcosa =2 Ml
R=~2"+5
R=+29 Ml
tanoz:i M1
2
a=68.1°
Al

J29 cos(6 —68.2°)




11(iii)

J29 cos(6-68.2°) =3
Acute/ =56.14°

0 —68.2°=—-56.14°
0=12.1°

Ml

Al




