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Advanced Higher Applied Mathematics 2004
Solutions for Section D (Mathematics 1)

D1. (4x — 5y)* = (4x)* = 4 x (4x)° (5y) + 6 x (4x)*(5y)" — 4 x (4x)(5y) + (5y)" 3Kl
= 256x" — 1280xy + 2400x%y* — 2000xy” + 625y". 1
1
When y = —, the term independent of x is 2400. 1
X
D2. y=x"Inx
d 1
B e aplnet A= = Telng+ % 2E1
dx X
2
UT _ gl s3] =B ligs3 2E1
dx? X
dy d
xd—x)zj—zi=2xlnx+3x—2xlnx—x:2x 1
Thus k = 2. 1
D3. (a)
1 1 -2 |-6
3 =l 1 7
) 1 -2 |=2
1 1 -2 |-6
0 -4 7 25 R - 3R 1
0 -1 4-1 |10 R, — 2R
1 1 -2 |-6
0 -4 7 |25 1
0 0 9-41 |15 4R - R,

There is no solution when 4 = % 1

(b) Wheni = 1,

5c=15=c=3
~4b+21=25=b=-1
a-1-6=-6=a=1 2E1

1.e. a=1,b=-1,¢=3
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D4. x+1 =u = dx = du
x=u-1=x*+2=u*>-2u+3.

du

22+ 2 ut—Ou+3
[22 g [Ptues
(x+1)? >

=J1—2+3u—2du
u
=u-2Inlu|-3u"+¢

=x—2ln|x+1|——3——+c
x+1

D5, G-De-4) _, BreC
x*+ 4 x*+ 4
P —-5x+4=A"+4A+Bx + C

A=1B=-5C=0

ie. f()=1-

X+ 4

(b) Asx — #oo,y — 1.
[No vertical asymptotes since x> + 4 # 0.]

(c)

Sx
f(X)=1~x2+4
sy 5(x2+4)~10x2_
fx)=- Ry =0atS.V.

=20-5x*=0=>x=+2

= (2,-Hand(-2, 2}

d y=0= x=1lorx = 4

4 Sx
Area = —fl(l i 4) dx

= ~[x-3In(x +4)]

= -[4-3In20] +[1 - 3In5]

1 for differentials

1 for substitution

1 for simplifying
1

1

M1
2E1

5
=3 In4 — 3 = 5In2 — 3 (acceptable but not required)

= (-47 (acceptable but not required)
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