2017 Sec 4 Exp/SNA AM Prelim paper 2 Marking Scheme

dy
2250 forall x>2.
all x>

.. yis inincreasing function for x>2.

Qns Solutions Marks Remarks
Allocation
1a pl MI Chein Rule
"3 M1 Quotient Rule
dy_{ox-3 E'Zez" !—e”(z)
dr (2x-3)
_2e[2x-3)-1]
(@x~3)
e (ax—8)  4e*(x-2)
a 2x-3) e {2x-3)
s M1 Conclude €** >0and (2x —3)* >0for all x and
Since e >0and (2x—3)* >Oforall x>2 forx>2, 4% —8>0
When x>2,x-2>0
Al

.'.%>0 forall x>2.

.. yis in increaging function for x>2.

1b y= (Zx +5)x— 4y
g_i' =(2x 4 5)2)fx - 4)+(x-4)'(2)
=(x—4)4x+10+2x~8)
=(x—4)6x+2) or 62> —22x—8

dy 3 dx
e dt

Product Rule

11+4151 11-+151
b= s or x= = (

rej since x is positive)

dy
Deduce that == -3
educe thal

Solve for x

2a | a+p=15

of=13

o’ + 2 =(a+f) ~208
=(7.5) -2(13)

=30.25

1
Area= —¢j
5 B

=%0ﬂ

=6.5 cm?

Perimeter = o+ §+a? + 2
=7.5+3025

=13 cm

Ml

M1

Al

Al

Finding both sum and product of roots correctly.

Attempt to find &® + g7
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2b | Let the roots be @ and 2
x+20= :35
_k M1 Equation from sum of roots
3ag=—
3
2a= 9?6 =32 M1 Equation from product of roots
32
2
at==
2
2
a’ =16
o =4 or a=-4(Rej since the roots are positive) 4l Both roots correct
20=8
The 2 roots are 4 and 8
Sa=-k Al
k=-36
3a | y=2-In(x+1)
At x=0, y=2-ln(0+1)
y=2
Coordinates = (0, 2)
3b | p=2-In{x+1)
In(z+1)=2~y
2 =x+1
x=e¥" 1
2
Ml Integral of area on left of y-axis
Ml Integral of area on the right of y-axis
Ml Integrate exponential function correctly
=0.36788+ 4.38906 Ml Substituting the upper and lower bound correctly
=476 units? (3 s.£) Al
4 | plx)=2x® +a® +bx+21 N

3 2
P[l = 1) +d 1) +b[l]+21=35
2 2 2 2
l+1a+lb+21=35
4 4 2
%a +—;«17=-5‘—1E OF @ +2b =55 raveemamemmnn (1)

P(=~3)=2(=3) +a(-3)" +b(-3)+21=0
~54+9%9a-3b+21=0

92 -36=33 or 3g~b=11—-mm--(2)
9a=33+3b

P %

€

Sub (3) into (1)
_L(33+3b PRI}
40 9 ) 2 4
33436, 1, 55
36 2 4

Mt Apply Remainder theorem

M1 Apply Factor theorem

M1 Method fo solve simultaneous equation
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33+3b+18b=495
2 =462

b=22

a=1}

Al
Al

4b

Plx)}=2x® +11x +-22x +21
Plx)=(x +3)(¢er2 +bx+ c)
Comparing coefficient of x° term,
a=2

Comparing constant term,
3c=21

c=7

Comparing coefficient of x term,
3b+ec=22

3b+7=22

b=5

Plx)= (x+3)(2x’ +5x4 7)

Let (x+3)2x% +5x+7)=0

For 2x? +5x+7=0,

b ~dac=5% —4(2X7)

=-31

<0

Hence 2x? +5x + 7:=0has no real roots
. P(x)=0has only one real root

The root is x=-3

M1

M1

Factorise

Use discriminant to check for real roots

5a

- 2;} (zx + 1)3

ﬁ

M1

M1

Al

Correct differentiation

Equate tangent to —1

Sb

M1

Mi
M1t

n
Correct binomial expansion of [l +—'§J for terms up

to at Ieast x?

"
Correct expansion of {1 ~kx) 1+2 | for terms up to
3

at least x?
Deducing that the coefficient of x term is 0.
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n
)

n=3k

n=l) kS
18 3 3 @

Sub (1) into (2),

kBk-1) 3% _ 5
18 33

3k(3k ~1)-18k% =30

9%* —3k —18k% +30=0

%? +3k-30=0

3% +£-10=0

(ke +10)3% ~5)=0

5
k=-20r k==
or 3

When k=-2, n=3(-2)=-6(Rej)

When & :2, n =3(§)=5
3 3

M1
Equating the coefficient of < to —;

M1 Solve simultaneous equations

Ml Correct method to solve quadratic equation

Al Final answer for £ any ¢ negative values
rejected.

Ti

(kP (2
Since radius is 2
k=2

k=2

Alternative method:
2 +y 4 2gx+2fp +c=0

Centre =(-g, - f)

Conparing coefficient of x and y and constant term.
2f=2
f=1

c=1

Since radius =2
reyg? +1F-1=2
gt =4

g=32
Fg=-2,k=2

If g=2, k=—2(Re)

M1 Complete the square

M1 Equating k*to 2?

Al quating

ML | For finding values of fand c.

M1 R
Equating ‘/gz +fi-—cto2

Al Finding correct value of &, rejecting the negative
value
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Gradient of line through (3, 2) and (0, —1)

Let gradient of perpendicular line be m,

mym, =1

my=-1

Midpoint between (3,2) and (0, 1)
(22 2H4)
U272 22
Equation of perpendicular line

.
e—2 =
_.x-é 1
2
Y = =X+ 2 emmmee — (1)
P=2x+2 e 2
H-@
x=0,y=2

Radivs C, ={(3-0f +(2-2] =3

Equation C;: x% +(y—2) =9 (Also accept #* +y* —4y—5=0)

Mt

Ml

Mi

Ml
Al

Gradient of perpendicular line

Correct Midpoint

Attempt to solve for ipates of centre

Correct radius

Centre (x, 2x+2)

Equation of line between centres

Expand and simplify
y=20)+2=2
Centre of C, =(0,2) M1 Attempt to solve for coordinates of centre
r=yB-0F +@-2) =3 M1 | Correot radis
Equation of C, ;%% +(y ~2)" =9 (Also accept x* +y* ~4y ~5=0 &

7iii | Distance between two centres
N &
N 1/(2— 0)2 +C1-27 M1 Applying distnce formula
=y13
Shortest distance
J—e Mi Show in order to find shorfest distance they have to
=v13-3 subtract away the radius of Cs
=0.606 units* Al
Altemnative method
Gradle;nt_ozf hne3b S M1 Attempt to find the point on circumference of C;
M=o =3 which is along the line that joins the centre of C1 and
Z G
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EX

y=2_ 3
x-0 2

3
RS, J— |
y 2x+ [¢)]

$ +(y-2) =37 e (2)
Substitute (1) info (2)

2
x* +(— it) =37
2

=3

Jc=iJE

3

x~ﬁ =_EJ3:6+2
137" 2V3

2 2
36 3 136
Shortest Distarice = J(Z- E—] +[—1_(-5 1_.’:+2):l

=0.606 units

M1

Apply distance formula

8i

2
ot ey

2

Since when ¢=0 48 @
se=48

y=62 ~36 +48

Minimum velocity happe t=

When ¢=3,
v=6(3)* —36(3)+48
v=-6m/s

Ml

Al

Correct v function

8ii

Atrest, v=0

6% —36t+48=0

12 —6t+8=0
(t-4)r—2)=0
t=20rt=4
First at rest at £=2s.

s=_’.vdt

3 2
s=-§t——3i+48r+D
32
$=202-18" +48+D
=0, =0
D=0
s=203 —1&% +4%
At t=2s,

Mi

Mi

Find the time of instantaneous at rest

Integrate to find s function
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s=202) —18(2) +48(2)
s=40m Al
8ill | ,_g ) =2(4)3 -1 8(4)2 + 43(4) =320m Ml Findsat t=4
t=5s, s=2(5) ~18(5) +48(5)=40m M1 Find sat £=5
Total distance travelled =40 + 8 + § m =56 m. Al
8iv | Let 2% 182 +48=0
26(¢? ~9¢ +24)=0
2t=0 or ¢* =9 +24=0 M1 Factorise
b2 —4ac=(~9)* —4(1)}24)
=15 M1 Conclude &% —4ac<0
<0
~.noeal Toots for ¢* ~9¢+24=0 Al Conclude no reat roots so s =0oply at £=0
s=0only at ¢=0, particle never retum to its starting point
a | 2202557t =87 x 5%
22x+2 x S.x-l =25x x 52:(
22»2 51:
o 5
Qax2ar _ Sh-(x-l)
22—x - 5:\04
21
—=5"%5
=
M1 Expressing whole expression in base 2 and 5
é_ 2'_" xs!l‘
5 2% xs Mi Combine terms with same base
4 X X
—=2%"x5
5
4
¥ =
107 =2 A1
% | loggllog, (5x—9)]=logx 3
log, 3
log; |log,{5x ~9)|= Mi Ch: f base
g [l0g, (53 ~9)] oz 27 ange o
logg [Iog4 (5x - 9= %
1
83 =log, (5% -9) M1 Change fog to index form twice
5x—9=4?
x=5 Al
51 t=0, w=36005 +£1%0)] B
W =14400
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9cii

t=5, 7 =14400x 90%=12960
12960=36003 + %)

15_8=3 + e-o.m(sk)

- 3
¢ 05

5
—09%k=In>

5
£=0568 (3 5.£)

M1

Ml

Al

Amount of worms on the fann after 5 days

Change to natural log form

9ciii

~0,1021643

As t->large number, & -0

W —2800(4 + 0)=10800

For tto be valid, —Z——3>0
3600

L >3

3600

W >10800

.. W will never be below 19000.

.. The number of worms would not fall below 10000.

Mt

Al

10a

sin 24 +-cos2A4 +1
sin 24 +cos24 =1

2sin Acos 4

L sin A cos 4 + co$

sin Acos A —sin®

sin Acosd | cos

_SinAcosd  sin 4cos
sindcosd  sin’4

sin AcosA sin Acosd
cos4

1+
.__sind
sin 4
cos4d

- 1+cotd

I—-tand

(Proved)

Altemative Method
l+cotd sinA+cosd  cosd—sind
1-tan4 sin 4 cos4
_ 2cosA(sin 4 -+cos4)
" 2sin A(cos 4 ~sin 4)
_sin24+2c08" 4~1+1

sin24 ~2sin® 4+1-1
a2 teosddil o oved)

sin 24 +cos24 =1

M1

Al

M1

M1

Ml

Al

Applying cos24 =2cos® 4~1 and
c0s24A=1~2sin* 4

Divide each term by sin Acos 4

cosd sin 4
- and tanAd =
sin 4 cosd

cotd=

Applying sin 24 =2sin Acos4
Applying c0s24 =2cos* 4 ~1 and
cos24=1—2sin’ 4
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i Mt For AC and BC
1068 me:%a;zc:hine g
cos9='B7—C=>BC=7cosl9
. DE .
sin{90° — )= =—=> DE =10sin(90° - §)=10cos6
10 M1 For DE and BE
cos(00° ~6)= %:BE:IOcos{DO“—G)ﬂOsm )
P=AB+BE+DE+CD+AC
=7 +10sin 6+10c0s8 + {10~ 7cosd)+7sin &
=7 +10sin & +10cos@ +10~7 cos@+ 7sin &
=17+17sin 6 + 3c0s8 Al
10bii | P=17+17sin & +3cosf M1 For R value
- 2 2 .
=17+/17% + 3% sin(6+0.17467) vt | For  vae
=17 ++/298sin (6 + 0.175)
Or =17+17.3sin{6+0.175) Al
10biii | Maximum value of P=17++/289 or 34.3 BI
sin(6 +0.17467)=1
§+0,17467=2Z
2
9+ 0.17467=-§
=140 (3 s.f) Bl




