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Methods in Algebra and Calculus Assessment Standard 1.1

1 - = - = + ———— hence,
x>+ 6x x(x® + 6) x" + 6

x4 12 X+ 12 A Bx+C
X

x*+12=AKx*+6) + Bx + O)x
x=0=12=6A = A =2

x? coefficients: 1 = A + B = B = —1

x coefficients: 0 = C

Thus,

x2 + 12 2 X
x>+ 6x X

Methods in Algebra and Calculus Assessment Standard 1.2
2 f)=e >
= ff(x)=e .—e

= f(x) = 2x —=5e" ™

3 y = +tan3x = (tan 3x)%;hence,
& = 1 (tan3x)_%. 4 tan 3x
dx 2 dx
= DL nsnt 3sec? 3
dx 2
2
= @ = i sec23x.(tan3x)7% or M
dx 2 2+/tan 3x

4 a) f(x) = 6x’sin x
f(x) =6.3x>.sinx+6.x. cos x

= f’(x) = 18x°sin x + 6 x’cos x or 6x° (3sin x + xcos x)
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4x + 3

b) g(x) = ——
’(x)— 4(x —2)—14x + 3)
&0 (x - 2)°
_ ,(x)_4x—8—4x—3
L
, 11
= gk =

C(x-2)°

f(x) = sin~' (4x)

f(x) = _ ) 4 4 x
J1-(@4x?
= f(x) = N
V1 -16x2

xy +xy*=13

3x .y +x’ Y +1.y" +x.4y°y =0
= 3x°y+y'+x’yY +4xy’y =0
= Y& +4xy’) = - CBx*y +yh)

p_ 3y 4yt yBxT 4y

x =7t =>x=7;y =16t —2t> =y =16 — 4¢t. When 1

x=7and y = 4.

2 <2

Speed =[x "+ y

Speed = 7%+ 4°

= Speed = \/E

x’ +4xy3 )c()c2 +4y3)
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Methods in Algebra and Calculus Assessment Standard 1.3

7
8 a) Let I = ————— dx . The substitution u = 4 x gives,
J1 - (4x)?

u

=4x:>ﬂ=4:>dx=ldu
dx 4

= I:%sin_lu+C

= I = %sin'(élx) +C

b) Let I

I
—
(@)
-
|

dx . The substitution u = 6x — 5 gives,

= 1=11n|u|+c
6

N Izéln‘6x—5‘+C

sec > 8x dx . The substitution u = 8x gives,

=8x:>ﬂ—8:>dx=ldu

dx 8
=0:>u=0;x=1:>u=—
24 3
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= ] =
9 Let I :j L dx.
cos” x
d . )
u=cosx:—u=—s1nx:>du:—smxdx
dx
o
I:— —3dl/t
u
[
' J
= [ = - u™ du
[
|
= I = - —u + C
2
= [ = — (cosx)> + C or — + C
cos” x

10 Let I

Il
- ©
=
%)
—_—
=
=
&

<
I
-
=
=
g\
I
I
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- o
= I = |2 (6mx -1
36

L 1

2° 1°
= [ =|=—=®In2-1)| - |—=(hl -1
2om2 =) - [Lom - )

:>I:6—412—6—4 i
6 36 36
:>1:%1n2—z
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11 dy_ 4y
dx x —1

Jldy 4-[ ! dx
y x —1

= Injy| =4mlx -1 +C

— y = e41n|x—l|+C

= y ="l g€

= y =A(x —1)* where A = e€
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12 =+ 2y = 4e™*
dx Y

IF = el 2 ¢2%C 5 [F = Ae® where A = €

Aezxﬂ + 2Ae™y = 4Ae™ e’
dx
= ezxﬂ + 2™y = 4e™
dx
d 2 5
= — le™ = 4
= (™)
= ez"y = 4!6“ dx
= ez"y = %es" + D
= y = %e“ + De ™
2
13 Iy a5y 20
dx dx

Solving the Auxiliary Equation gives,

m> + 2m — 15=0
= m+5@m-3)=0
= m= -5,3
Vs X) = Ae™™ + Be™

Vs (X) = =5Ae™ + 3Be™

Vs (0 =10 = A + B = 10

Vs (0) =2 = —-5A +3B =2

Hence,
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5A + 5B = 50

-5A + 3B = 2

SB=52:>B=E

2

A+E:§:>A:
2 2

Vo (X) = —e™ +
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