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Question 1
by partial fractions
2x—-5 A B
2 - +
X*—25 x-5 x+5
A(x+5)+B(x-5)

= M1
(x—=5)(x+5)
_ x(A+B)+5(A-B)
- x> —25
equating coefficients
(1) A+B=2 (2) A-B=-1 adding 2A=1 = Azé Bzg Al
fﬁd":Jlﬁi*ijdx
X°—25 2\ x-5 x+5
1
:E(Ioge(|x—5|)+3Ioge(|x+5|))+c Al

:%Ioge(|x—5||x+5|3)+c

Question 2

T RO e O O

Since c is a real constant, by the conjugate root theorem, 7 = J3+i is also a root,

now z+Z =23 and z7=3-i*=4, M1
the quadratic factor is z> — ( sum of the roots ) z + product of the roots
S0 (22 —2J3z+ 4) is the quadratic factor Al

b. f(z)=2"+(2-2V3)2 +cz+8
:(22_2\/§z+4)(z+2)=0
=(z-+3+i)(z-B-i)(z+2)=0

expanding gives c=4- 43 Al
and all the roots are z=\/§—i,\/§+i,z:—2 Al
© Kilbaha Multimedia Publishing http://Kilbaha.com.au

This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au




Specialist Mathematics Trial Examination 1 2015 Solutions Page 4

Question 3

a. [(t):Z(t+%Ji~+(t—%jj t>0

x:Z(t+%j : y:t—% , §:t+% : y:t—% squaring both equations

2

X2 2 1 2 2 1 - - - X 2
T:t +2+t_2 , Yy =t —2+t—2 subtracting to eliminate t, 2 y°=4 Ml
2 2
X Y _1 sothat b=2 Al
16
b. since t >0 = x>4 itisonly the right hand branch of the hyperbola,
crosses x-axis at (4,0) with asymptotes y = ig, correct shape G2
ALy
6
N
|

C. [’(t):Z(l—tlzj1+(l+t£2jj Al
when it moves parallel to the y-axis r(t).i=0

1—%2:0 = t=1sincet>0 Al
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Question 4

y= Ioge(x+\/x2+4):loge(u) U=X+Vx>+4= x+(x2+4);

1
dy_1 ﬂ:1+1x2x(x2+4)7
2

du u dx
X AXP+4+X

=1+

J+4  JIx+a

dy dydu 1 X+Vx2+4 1 2 A\

A X = =(x"+4
d¢ dudx x+yx*+4  XP+4 WxE+d (x'+4)

d—zglz—leX(x +4)g _—X3
dx 2 (X2+4)
2 d’y dy
(X +4)W—bX&—O
, -X  bx :—x(b+1):
(X +4)X 2, 4° VX+4 x2+4 °
(x +4)
b=-1
Question 5

a. (x2 + yz)2 = 4(x2 - yz) expanding x*+2x*y?+y* = 4x?

_4y2

using implicit differentiation and the product rule on the second term.

d d d d d
) (207 ) (') = (46) = (4Y7)

A% + 4xy? +4x2yﬂ+4y3ﬂ = 8x—8yﬂ
dx dx dx

ﬂ(4x2y+4y3+8y):8x—4x3—4xy2
dx

dy x(2—x2—y2)

dx y(x2+y2+2)

dy

b. The tangent line is horizontal when —==0 = x*+y*=2

(x2+y2)2=4(x2—y = 4= 4(X )

x-2-1 = 2¢=3 = XZ:%

x:iﬁ:iﬁ =Cc=6
2 2
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Question 6
dt Vo+(g—f)t 5+2t
Vo=5, f=4,bg=12 g-f=2
g=6,b=2 Al

dQ _ 4Q
b e QO

using Euler's method, with Q, =0, h==,t,=0 f (Q,t) =12— 54ta
+
Q, =Q, +hf (Qy,t,)

M1
=0+1[12—4X0j=6
5+0

N |~

2
Qz = Q1+ hf (Ql!tl)

B P B L.L N T} Al
207" 5+2x05

Question7 a=3i-2j—4k and b=-2i+ j+tk
a. If a and b are perpendicular, a.b=0
ab=-6-2-4t=0 = 4t=-8
t=-2 Al

b. If the vectors a and b are equal in length, |a|=|b|
la = \/(32 +(-2)° +(—4)2) =/9+4+16 =29

lb| = J(=2) #2417 =54t?
la|=|o| = V29 =5+t M1

squaring both sides, = 29=5+t> =t*=24

t=+2/6 both answers are acceptable Al
C. If the vector b makes an angle of 150° with the z -axis.
cos(150°)=ﬂ = N3t so that t <0 M1
b| 2 5+t
—J3/5+1t* =2t square both sides 3(5+t)=4t> = t’=15s0 t=+15
t =—/15 only answer Al
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Question 8

2
y= X“+9 :£+§:§+3X_l

3X 3 x 3
crosses x-axis when y=0 = x*+9=0 no real solutions,
does not cross the x-axis and does not cross the y-axis. Al
x =0 is a vertical asymptote and y =§ is an oblique asymptote. Al
For turning points dy _loge :l—% =0 =>x*=9 = x=43,

dx 3 3 X

when x=3, y=2 andwhen x=-3, y=-2,
(3,2), (-3,—2) are turning points Al
correct graph, shape asymptotes Gl

>
Il
= Y
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Question 9
resolving downwards around the M kg mass
(1) Ma=Mg-T
resolving upwards around the 4 kg mass T T M1
2) T-4g=4a
(2) T4~ otk |
adding to eliminate the tension T in the string, M kg
to find the acceleration a, of the system l
(M-4)g=(M+4)a ag l
M-4
a :—( )9 Mg
M+4
M -4
Now using v> =u®+2as with s=1u=0 v=\/§ and a:% Al
+
M -4
g =0+2><( )xg x1
(M +4)
2(M -4
—( ):1 = 2M-8=M +4
M +4
M =12 kg Al
Question10  f(x)= iarccos[il =% cos? (ﬁj
T 3) & 3
a.  domain [-3,3] range [0,4], endpoints (3,0) ,(-3,4) y-intercept (0,2) G2
5ty
(_3'4) 4}
3}
0,2)
1,
(3.9)x
-3 -2 -1 o 1 2 3 °
-1}
-2l
-3l
-4}
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b. Xarccos Kﬁj = xcos‘l(ﬁj

3 3
a xcosl[ij =C081(5J1(X)+Xi cosl(ﬁj using the product rule
dx 3 3 ) dx dx 3

d XCos™ [i] =cos™ (ﬁj __ X Al
dx 3 3 9_x?

3 3
The required areais A= iarccos(ij dx = ij cos™ (5) dx Al
0 T 3 3

TJo
Hence :[cosl(gj— \/QXTJdX = xcos‘l(gj
) cos” ( jdx J\/g_xdx XC0S~ (Xj
;cos (:de XC0S~ ( j ﬂ

Consider J X __dx letu=9-x d—u:—Zx M1

NCENG dx

1 _1
dx:J'xu 2%du :un 2%du

X
V9-x?

N

1 1
=——Iu 2du=—-u?2=—-/9-x°
2

Jcosl(ijdx:xcos( J
3
J—arccos( jdx_ij cos”~ (dex
3 ) 3
4{xcos —49- x}
T

= %[(%os‘l(l)— 9—9)—(0xcos‘1(0)—\/§)}

=i[(3xo—o)+3]

/4
_12 Al
Vs
END OF SUGGESTED SOLUTIONS
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