(@)

16y3 + 9x%y —54x = 0

dy , ay
a+9x a+18xy—54—0
2 4y

d
48y d—x+9x2£=

d
%[48}12 + 9x?] = 54 — 18xy
dy 54—18xy  6(3—xy)

dx  48y2 +9x2  16y2 + 3x2

48y?

54 — 18xy

M1A1

Al

(b)

dy B
dx
6(3—xy)
16y2 + 3x2
B—xy)=0
Xy =

0

16y* —81 =0
(4y2+9)(4y2-9) =0
(4y* +9Q2y+3)(2y—3) =0

3 3

y=—§07'y=z

Wheny=—§,x=—2, Wheny=§, x=2

The points where £ = O are (~2,~7)(2,3)

M1

M1

Al

Al

Q3 [7]




4(a) _a 11 _, I3 1 3 a M1A1
IMl_“|2 1| (a)|4 1|+1|4 2
=ala—2)+a(3—4)+ (6 —4a)
:a2_7a+6 Al
(b) M| =0
a?—-7a+6=0 M1
(a—6)(a—1)=0 (equal to zero)
a=61 Al
(©) 6 —6 1|3k
3 6 1|0 B1
4 2 1k
1 -1 gk
—-R
13 6 1|0
4 2 11k
11 1
/1 -1 7k\
—3R; + R, 11 3
VR
4 2 1! k
4 1 M1
(* 7 g5 )
4R, +R;|0 9 i 3 |
2—7k
kY
0 6 3 -k
1 -1 5|y,
1R 1 21
0 6 %—k/
111
1 -1 ¢ 71«\
—6R, + R; 1 1 MI1AL
0 1 E—gk/
0 O o' o0
Since Row 3 has all zero entries, the equations have infinite number of B1

solution




(d)

1 1
y+1—82——gk

x—y+%z=%k

y=tteR
1 _ 1k
t+EZ——g M1
z=-—-3k— 18t
x=t—=(—3k—18t) + -k
6 2 Al
x=4t—k (all correct)
Q4 [12]
5 2x +1 _Ax+B+ C
x2+1)2—-x) x2+41 2-x
2x+1=Ax+BQ2—-x)+C(x?+1)
Whenx =2, 5=5C
c=1
Whenx =0, 1=2B+C
B=0
Whenx =1, 3=(A+B)+2C M1A1
A=1
‘ 2x +1 X 4 1 Al
T x2+1D)2-x) x24+1 2-—x
1 2x +1 4 _Jl X N 1 4
o X2 +1)(2—x) x_0x2+1 2—x
1 1
- [Eln(xz +1)—1In(2 - x)] M1A1
0
1 1
:E(an)—ln1—<Eln1—ln2) M1
1
=§(ln2)+ln2
3
= n2 or 1.0397 or 1.04 Al

Q5[7]




d
e* Y —y2(x+1) =0

dx
dy
X 7 — a2 1
er— ye(x+1)
d +1
_y:(x )dx
ex

y2

e

J.y_z dy = f(x + 1)e *dx

y_—_l =(x+1)(—e™) - j —e (1) dx

+1
= —x = +Je_x(1) dx
e

1
1
y
1 x+1
y
1
y

s X
=—— +(—e™)+c
x+1 1
Ty exX _e_x+c

Whenx =0,y=1, c=1
1 x+1 1

y e* e*
1 —(x+1)-1+¢€"
y ex
ex
y:x+2—ex

M1

(separate & ready

to integrate)

M1
(correct u and dv)

M1

Al

M1
(find C)

Al

Q6 [6]




SECTION B

NO.

ANSWERS

MARKS

(@)

v

D1
(f correct)

D1

(f tand y =x)

D1
(all correct)

(b)

Ry ={y:y € R}
Dy = {x:x € R}

Since Ry € Dy, therefore g o f exists

9f () = glin(1 + x)]

=1- e—ln(1+x)

1
=1-— r =
1+x 1+x

Ry ={y:y€Ry+ 1}

M1

Al

M1

Al

Bl




(©) k=-2 B1
y =x?+4x
y = (x+2)*—-22 M1
(x+2)2=y+4
x=xJy+4-2
Sincex > -2, x=\y+4-2 M1
h'(x) =Vx+ 4 -2 Al
(d) (goh)(x)=1—¢3
1— e—(x2+4x) =1- 83 M1
e~ (¥?+4x) — 3 (gh)
—(x%+4x) =3
x2+4x+3=0 M1
x+3)x+1)=0 (quadratic eqn)
x=-3-1 Al
8 |ly=4—x........())
4
@ |y= N ¢/
y 1+x (2)
4 _ 4
x= 1+x M1
4-2x0+x)=4
—x?+3x+4=4
x2—3x=0
x(x—3)=0 Al
x=0o0rx=3 (both)
y=0o0ry=1
Points of intersection are (0,4) and (3, 1) Al
(both)
D1:Correct
shape for both
graphs with 2
points of

intersection

D1:perfect with

intersection at
0,4), (3,1)




b = (P4 _x_ M1A1
(b) Area of R = [(4 — x — ——)dx
2
= [4x — —4In |1 + x|]3 M1
9
=12 — = — 4ln4
2 M1
15
= — —4(2In2)
2
=2 _gin2
2
_ s —16m2
=g (> ten2) Al
(©)
Volume of R = nf03(4 —x)% - (:L—x)zdx M1 Al
3 34 5 16
=n [ o0t s
4 — 3
_ ft _;) +16(1+ %) 13 M1
1 1
=m-3+4-(-3@ M1
nf-5+4- (-39 +16)]
P
=n(-3 3 )
= 97 unit® Al

15 marks
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