Marking Scheme for A Maths Paper 2

Qn | Working Marks Remarks
1(a)

y A

y=e¥ +2
B1 Shape of the curve
3 Bl y-intercept and
R horizontal asymptote
"""" 2
0 >




(b)

3-e*=2¢"
3—%=2eX
e
3e* —1=2e"
207 —3e* +1=0
Lety =¢"
2y* -3y +1=0
(2y-1)(y-1)=0
1
=— or =1
y 5 y
ele or e‘=1
2

x=|nl or x=In1
2

Xx=-0.693 or x=0

M1

M1

M1

Al




2(i)

Since roots of f(x) = 0 are 1, k and k?

f(X) =—(x=1)(x=k)(x—k?) M1
f(2)=-7
~(2-1)(2-k)(2-k¥) =-7 M1
(2-k)(2-k*) =7
4-2k* -2k +k*=7 Al
k®+2k? + 2k —3 =0 (shown)
(i) | Letg(k)=k®-2k?—2k -3
9(38)=3"-2(3)*-2(3)-3 M1
=0
Since g(3) = 0, k— 3 is a factor of g(k).
k®-2k*-2k-3=0
(k-3)(k*+k+1)=0 M1
k=3 or k?+k+1=0 M1, M1
b® —4ac =1> —4(1)(1)
=-3<0 (no real roots) M1

Therefore k® —2k* -2k —3=0 has only 1 real root.

Bl




3() | y=(x+2)}x-1
j—y:(x+2)[%(x—1)‘%]+\/x—1(1) M1
X
=(x—1)‘%[%x+1+x—1] M1
1,3
=(x-1) Z(EX) M1
03X
24x -1 Al
(i) | By Chain Rule,
dy _dy o
dt  dx dt
3X dx
2= ==X M1
24x-1 dt
& _,. 32
dt 2+/2-1
:g units/s Al




(iil)

3 5—3X dx
392 24x-1
%[(x+2)\/x—1]§
2 -y

2

5(10)

62

3

M1

M1

Al




4(i) | Let E be the point on AB such that BE is perpendicular to
CE. Fis the point on CE such that CF is perpendicular
to FD.
coséd = BE
4
BE=4
cosd L M1 for
D either one
sinH:T correct
FD=sing —
AB=BE+FD
=4cos@+sind (shown) Al
(i) | R=a2+1? M1 for
finding R,
=17 M1 for
1 finding «
tana =—
4
1
—tanlT
a =1an 2 Al
=14.036°
<. AB =+/17 cos(6-14.0°)
(i) | Max AB=+17 m Bl Accept 4.12 m




For AB to be maximum, the value of cos(6—14.036°)
must be 1.

cos(6—14.036°) =1
0—14.036° =0°
6 =14.036°
~14.0° (1d.p)

Bl

(iv)

3=+/17 cos(6-14.036°)

cos(6—14.036°) = 3

N

0-14.036° = 43.313°
0 = 43.313° +14.036°
— 57.349°
~57.3° (Ld.p)




5(a)

Y = 2X* —6X 4 C -----mmm- (1)
Y+2X =8 --m-mmmmmmmmeen (2)
Equating (1) & (2):

2x? —6X+C=8-2x

2x* —4x+c—-8=0 M1
The line is a tangent to the curve,
b? -4ac=0
(-4)* - 4(2)(c-8) =0 M1
16-8c+64=0
c=10 Al
(b) | 3(x*-5)>x-1
3x*-15—-x+1>0
3x*-x-14>0
(Bx-7)(x+2) >0 M1
X<-=2 or x>21 Al
3
x=22—
‘ x<=2 o ? 3 5
< |] > Al




(©)

“2x*+Xx-p
a=-2,b=1c=-p
For real roots, b> —4ac >0
1-4(-2)(-p)=0
1-8p>0
p<—
8

Greatest value of integer p =0

M1

M1
Al




6(i)

5 5 4 5 3 5 2
_ (1) + (Ej (=2x)'+ (lj (=2x) + (EJ (<2x) 4| ML
2 1/\2 2)\ 2 3/ 2
_ L X 5 20k Al
32 8
(ii) >
(1+ ax+3x2)(1—2xJ
2
:(1+ax+3x2)(i—§+5x2—20x3+...) M1
32 8
Considering x°,
5 3 13
5% —Zax® + —x* = —x?
8 320 2 M1
5 3 13 M1
5-2at+—> ="
8 32 2
a__ol Al
4
(iii) 5
(0.47)" = (1 - 2xj
2
1 2x =0.47
2
x=0.015 M1
5(0.015
(0.47)" = 3%_(7)+5(0'015)2 ~20(0.015)" +... M1
~ 0.02293 Al




7(i)

y =10+ Ab*

y—10= Ab*

Take log to the base 10 on both sides,
lg(y—-10) =Igb(x)+Ig A

Plot Ig(y —10) against x to obtain a straight line.

X 0.5 1.0 15 2.0
y 15.9 19.1 23.4 30.2
y—10 5.9 9.1 13.4 20.2
lg(y-10) | 077 | 096 | 113 | 131 ML,G1 | 1mark for
drawing
the straight
line
(i) Ig A= vertical intercept of the graph M1
=0.60 (Accept+0.02)
A=10"%
~3.98 Al
Igb = Gradient of the graph
 1.31-0.60 M1
2-0
=0.355 (Accept +0.02)
b =100.355
Al

~2.26




8{i) | ae3t1okt+18
lg Advxlgh = 2x mML
-, ddtw Ig(y—10) = 2x M1

=6t +k
From the graph, x~0.375 (Accept +0.01) AlAl
When t =1,
6(1) +k =-9
k =—15 (shown)

(i) | 3t2-15t+18=0 M1
t?-5t+6=0
(t-2)(t-3)=0 Al for
t=2 or t=3 both

answers




(iil)

S= J.v dt
:j(st2 ~15t+18) dt

=t3—%t2+18t+c
Whent=0,s=0,C=0
.'.s:t3—Et2+18t
2
whent=2s,s=14m
whent=3s,5s=13.5m

t=0s, =3, t=2,
s=0m $s=135m g=14m
o
| | — t
0

Distance travelled in first 3s =14 + (14 — 13.5)

=145m

M1

M1

M1
Al




9(i)

wheny =0,
4-e =0
—-2X
-2x=1In4
Xx=-In2
. A(-1In2,0)

when x =0,

Bl

Bl

(i)

when x = 0,

B _ g
dx
=2
1

Gradient of BC = -5

Let the coordinates of C be (X, y).

3-0_ 1
0-c 2
c=6

.. C(6,0)

M1

M1

M1

Al




(i)

Avrea of shaded region = J'_Olnz (4—e) dx+ % (6)(3)

0
:{4x+le‘zx} +9
2

-In2

=(0+%)—(—4In2+%e2'“2j+9

:71+4m2
2

~10.3 units?

M1, M1

M1

M1

Al




10(i)

(x=3)?+(y+2)°=12+9+4
(x=3)*+(y+2)*=25

C(3,-2) Bl
Radius =+/25
=5 units Bl
(i) Normal of a circle passes through centre of a circle.
3(-2) =m-4(3) M1
Al

m=6




(iii)

3y =6-4x

(X=3)? +(y+2)* =25 ---eoeoemeeeee 2)

(X_3)2+(_%X+2+2)2 =25

(x—3)2+(4—%x)2 =25

x2—6x+9+(§x2—2x+16)=25
9 3

25 , 50

— X" ==X

9 3

25x* —-150x =0

25x(x—6)=0

x =6 (rejected) or x=0

when x =0,

=0

4
=——(0)+2
y §)+

y=2
. A(0,2) (shown)

M1

M1

Al

Al

(iv)

(3,—2) is midpoint of AB and the required coordinates B be B(e, f)
O+e 2+ f
—, =(3,-2
( > )=(3-2)
B(6,-6)
Equation of tangent at B:

3
+6=—(x-6
y+6="(x-6)

3. 21

4 2

M1

M1

Al







