2016 AM 4ESN Prelim Paper 2 Marking Scheme

Solutions:

1(a) | Method 1:

%h{;jij = %[ln(x +1)-In(2 - x)]

Method 2:

2-x)H) - (x+D(=1)
iln(x+lj: (2—x)
dx \2—-x x+1

. &
X f‘.'
_ 3 ;x+1
2-x)? 2—-x

(b)(®

and the curve has no stationary point.

Method 2:

For stationary point, % =0
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Solutions:

Since there is no solution for e*™ = -2, thus % #0.

The curve has no stationary point.

G |Y__ Loy

= lezfx -x+c
2
At O,le2 , le2 :lez’O
2 2 2
=0
. the equation of th s
200) ixcos 3= x)+ &
) @
= —3xsi

(ii) I(—Sx sin3x +cos3x) dx = xcos3x +c¢,

Ixsin3xdx = —%(xcos3x—jcos3xdx+cl)

1( sin 3x J
= ——| xcos3x— +c, +c,
3 3
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Solutions:

T

J'Og xsin3x dx =

—xcos3x sin3x
+ +cC
3 9

[—xc0s3x N sin3x}3
3 9

- {— (0)cos3(0) N sin3(0) ]

3 9 |
- g (shown)
3(i) N
cos45° = iy
AC e
Q @@
(i) : ' |
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Solutions:

(iii) 9
2542242 4~ V2

‘iz -2
4 4

Length of AD =

2425—25\/§+929\/5—22(2)
9 2
5) -2

P, Y5
4 2

2

16

(4+8\/§) cm

= 32 +80ax + 80a’x* +...

4(3) 5\ 4 5 3 2
Q+ax)® =25+ [2%(ax)+| _ [2%(ax)® +...
1) 2
%05

2 +ax)’(1+3x—=2x%)

Comparing coeffici

240(-3) +8

® |7, - (19)21% (v’

r
. 11 19 19-11 411
Cofficient of x'* term = " 2 k

= 19348992k"!
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Solutions:

19
Cofficient of x'? term = (12j PR

= 6449664k
19348992k'" 3

6449664k'2 5

3.3

k5

k=5
S0 [ & . 6

dx X

Atp 4, Yosap oo

dx @
=-3
Equation of tangent is 'f P
@
y—4=-3(x-1)

When y =0,

.. Coordinates of B are (—11,0).
(i) | Method 1:

Area of triangle APB = %(4)(1 1+ %)

5
KiasuExamPaper.com

1312




Solutions:

= 26g units?
Method 2:
1 Z 1 -11 Z
Area of triangle APB = —|3 3
200 4 0 0

= 26z units?
3

6(i)

(i)

dy _ (2x+D)2x)-x"(2)

dx 2x+1)
5 2x% 4 2x
(2x+ l)2
. : dy
For stationary points, a =0
?e
2x(x+1) '0
(2x+1)
2x(x+1)=0

When x =0,
When x=-1,

and (-1, -1).

d’y (2x+ 1)’ (4x@% 2x0)[2(2x +1)(2)]

e’ Nx+1)*
_ 2x+1)°(4x+2)—42x +1)(2x° +2x)
2x+1)*

_ 2x+DICx+1)(4x+2)- 4(2x* +2x)]
2x+1)*

_ 8x? +8x+2—8x? —8x
(2x+1)°

_ 2
Q2x+1)°
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Solutions:

2

At (0, 0),

dzy

Since o >0, (0, 0) is a minimum point.

dzy

At (-1, -1), &

=-2

d*y

— <0, (-1, -1) is a maximum point.

Since

70 0e1 03]

Centre of circle = ( ,
2 2

Equation of ciRsle\(, @
(ja)z+(y\:)§ %f@)

Sub (0, 0) into equatio

at+b>=r"

Sub (1, 0) into equation,
1-2a+a’>+b> =r" - (2)
Sub (0, 2) into equation,
a*+4-4b+b* =p* - 3)
Equate (1) and (2),

1-2a=0 = azl
2
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Solutions:

Equate (1) and (3),
4-4b=0 = b=1

Sub value of @ and of b into (1),

Substitute y = x+ k into equation of C,

5

(x—%jz +(x+k—l)2 ==

2x2+x(2k—3)+k2—2k:0

N

O,"
@) | b°—4ac=0 w
(2k-3)"-4(2)(k* -2k)=0
4k* —4k-9=0 B% Q@@%
(AT )‘\‘\?(\Q(j?s @ @};Q
- S
k= 5 ok@2 @)
8G) | a+pB=1 \\7/\
5
aﬁ:E
a’+ z(a+ﬂ)2—2a,b’
=4
(i) | a'+p° =(a+p)(a’—ap+p’)

= —E or —6.5
2
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Solutions:

a’ B :(Otﬂ)3 :12?5 or 15% or 15.625

1 1
New sum of roots = —+—
(iii) o /33
_a
0!3ﬁ3
__ 52
125
1 8
New product of roots =——=—
a 125
New equation:
X’ +£x+i =0 or 125x* +52x+8=0
125 125

9(i) | L from centre bisects chord

(i) | ZBAO=x (alt. )

sin¢9=07X = 0X =Jsinf

(i) | R=v2I°+7
=710

6 =tan (%J =18.435° or 0.322 rad

P =7+710cos(8-18.4°) cm

(iv) | Max P =7+7+10 or 29.1
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Solutions:

6—18.435°=cos™ (1)
0 =18.4° or 0.322 rad

10a(i) | 8+4a—-2b+c=8+4a+2b+c
b=-4
(i) | l+a+b+c=4a+c
a=-1
(i) | 27-9-12+c=4=c=-2
10b(i)

(i)

Let f(x)=4x* —12x’ —b°x* = Thx -2 N L
4 3 4 2

f _éj =b_+£_b_+l_2:
2 4 2 4 2 %
3 2

LA

2 2

3b’ +7b* —4 = 0f (bho

Let g(b) =3b
Initial guess, ﬂg@)
g(-1) =3(-1) +7(\¥ 42 0

By comparison,

g(b) =(b+1)(3b> +ab—4)

Comparing coeff. of b,

3+a=7 = a=4
g(b) =(b+1)(3b +4b—4)
=(b+1)(3b-2)(b+2)

Alternative method, by long division,
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Solutions:

3% +4b—4
b+1>3b3+7b2+0b—4

(36 +30%)
4 -4
—(4b” +4b)
—4h—4
—(~4b—4)
0

“(b+1)(36-2)(h+2)=0

b=-1, b=§ or b=-2

113)

(i)

(iii)

b=10""=1.40 (3

A:(—j > Ab* =2

Plot Igy =x1g2

Plotting of correct straight line
From the graph,

x=4.6 (accept 4.2 to 4.6)
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