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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (4 marks)

a. c=1+]-5k

b. Method 1:
041=+2, 0Bl =5, [BCl=2, [4C|=5
Take the scalar product between either OA and OB, OA4 and A—d AC and BC
or OB and BC.

For example:
04 -0B =(i+])-(-5k)
=0
As OA4 -OB =0, OA is perpendicular to OB.
Hence, OACB is a rectangle.

Method 2:
Find |55| and |Z§|

0] =12 412 +(=5)*  [ABl=(=D? +(1)? +(=5)°
=27 =27

As |0? | = Lﬁ | =4/27, then the magnitude of the diagonals are equal.
Hence, OACB is a rectangle.

Question 2 (3 marks)

Method 1:

The values of x for which |x + 2| > 2|x - 2| are the values of x for which the graph of y =x +2
is above the graphs of y =2(x —2) and y = -2(x —-2).

Solve x +2=2(x-2) and x +2=-2(x —=2) forx.
x+2=2(x-2) x+2=-2(x-2)

=x=6 :x=§

%<x<6
3
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Method 2:
Square both sides of [x +2| > 2|x = 2| to obtain (x +2)2 >4(x —2)2 .
Solve (x + 2)2 > 4(x —2)2 for x.

(x +2)° > 4(x -2)
X2 +4x+4>4(x2 —4x+4)

3x2 —20x +12<0
(3x —2)(x —6)<0

%<x<6
3
Question 3 (3 marks)

Find i(z).
i(t)=-msin(zt)i+2mcos(2t)j

Find (1) and rGj
§(1)= sin(z)i + 27 cos(27)] t(%]=—7zsin[§ji+2ﬂcos(7z)j

=27j =—7i—27]
Let the change in momentum be Ap and Ap =mAy.
1
Ap=3|i(1)-1t| =
: ("() @j
=3(27rj—(—7ri—27rj))

Ap=3ri+127j (kgms )
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 4 (4 marks)

Using E(aX +bY )=aE(X)+bE(Y ) gives —2a—2b =2, and
using var(aX +bY ) =a’var(X)+b>var(Y) gives a® +2b% =09.

Method 1:

Substitute a = —1—b into a* +2b% =9.

(-1-5)> +2b2 =9
352 +2b-8=0
Solve for b.

(b+2)(3b—4)=0
=>b=-2,—

b;t% asbeZ sob=-2.
a=-1-b

=-1-(-2)

=1
a=1and b=-2(a,beZ)
Method 2:

Substitute b =—1—q into a> +2b> =9.

a* +2(-1-a)* =9
3a> +4a-7=0
Solve for a.
(3a+7)(a—1)=0
:az—%,l

7
ai—g asaeZ soa=1.

b=—a-1

=—(1)-1
=2

a=1and b=-2(abeZ)
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Al
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 5 (4 marks)
~xdy - dy
et -yt =1+2y— Ml
dx 4 4 dx
d—y(e_x —2y)=1+ye_x
dx
dy l+ye™ T+
a _1tye | _ e +y Al
dx 2y | 1-2ye”
b. At P(0,1):
dy _ 1+¢°
dx 0 -2
Let the gradient of the normal be my and my = ; .
ay
dx
m _L M1
N7
y-1=1(x-0)
2
X
=—+1 Al
Y 2
Question 6 (4 marks)
i 1 cos(x) , )
a.  Substitute cosec(x)=— and cot(x)=— into the equation.
sin(x) sin(x)
cos
- ! +— (x) =2sin(x)
sin(x)  sin(x)
M1

1+cos(x):2sin2(x)
Use sin? (x)zl—cos2 (x) to obtain 1+COS(X)=2(1—C082 (x))
l+cos(x)=2(1—cos2 (x))
cos(x)+1=2—2cosz(x)
Al

2cos? (x)+cos(x)—1 =0

b. Method 1:
Factorise and solve 20052 X +cos( ) =0.
(2005( )(cos ):0 M1
1
— -1
cos(x) >’
=>x= % asx #7xw Al
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Method 2:

Use the quadratic formula on 2cos? (x ) +cos (x) -1=0.

cos() 14417 —4(2)(-1)

1 M1
1
cos(x)=—,-1
2
=X =§ asx =7 Al
Question 7 (4 marks)
3 A B

a (x+l)(x—2):x+l+x—2

A(x-2)+B(x+1)

(x+1)(x-2)

So,3=A4(x-2)+B(x+1). M1
Method 1:
Whenx =2 When x =-1:
3=4AQ2-2)+BQ2+1) 3=A(-1-2)+B(-1+1)
3=B(3) 3=A4(-3)
B=1 A=-1
3 1 B 1
(x+1)(x=2) x-2 x+l Al
Method 2:

3=Ax—-2A+Bx+B
Equate coefficients to obtain 4 + B =0 and 24 + B =3.

Solving simultaneously gives 4 =—1 and B =1.

3 _ Al
(x+1)(x-2) x-2 x+1
Method 3:
303
Use the cover-up method to obtain 3 ==1-2  2+1
(x+1)(x—2) x+1 x-2
3 _ 1
(x+1)(x-2) x-2 x+I Al
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b. Separate variables and antidifferentiate both sides.

Imdx = IStzdt

log, (x —2)—log, (x +1)=1"+C Ml
log, | 2= 2
Se x+1
3
x-2 _ o HC
x+1
3
=eCe
— 3
Writing & =eC gives al = ke . Al
x+1
Question 8 (3 marks)
log, (k) dy 2
Let the length of C be L, where L = -[ 1+ I dx.
X
dl:l(e.”ax _e—3x)
dx 2
Express L as a definite integral.
log, (k) 2
L =J‘ ¢ \/l+l(e3x e ) ax
0 4
log, (k) 2
=J‘ ¢ l(e3x ve) ax M1
0 4
log, (k)
So, L =I ¢ l(e3x ye ¥ )dx. Al
0
log, (&
L=l[e3x— —3x 0 e( )
6
_l(e3loge(k) _e—310ge(k))
6
:l(eloge(ks) _eloge(k_3))
6
oL Al
6 k3
L _1 k3 1
6 K3
7
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Question 9 (5 marks)
1
a.  From the formula sheet, g'(x)= >
l+x
. . . x+1
Use chain rule differentiation on f(x ) =arctan 1 )
—-Xx
1
Let u=2"" 5o that y =arctan(u).

1-x
Find 44 - 4 [x*1])
de\ dx\1-x

du _(1=x)(1)~(x+1)(-1)

= M1
dx

(1-x)’

= 2 Al
(1-x)
d_u: 2 and dl: !
dx (1—x)2 du 1+4u?
1 2
f'(x)= 2 2
1 [x+1) (1—x)
1-x
(l—x)2 2
(1=x Y +(x+17 [ (1-x)
_ 2
2+2x2
_ 1
1+x2
’ 1 1 1
f(x)zlJr 3 and f (x)zg (x) Al
x
b.  Use tand +tanB _ tan(4 +B) with 4 =arctan(x ) and B =arctan(1).
1-tan4 tanB

tan ( arctan (x )) + tan ( arctan ( 1 )
LHS =
1- tan(arctan (x )) tan(arctan(l))

_x+1

Cl-x
x+1

M1

—x = tan(arctan(x ) + arctan(l))

— arctan (X—Hj = arctan (x )+ arctan ( 1)
-X

So, f (x)=arctan(x)+arctan(1) (for x <1) and

d 1 A
= 1))= =g'(x). 1
I (arctan(x)+arctan( )) 2 g (x)
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Question 10 (6 marks)
1.5%
1.0+
we
0.5+
| : | i . +>»Re(z
-1.5 -1.0 =05 O] 05 10 15 ©
-0.5+
2.
" 104
-1.5+
Al
=——+£z and w2 =—l—£i
2 2
b. Method 1:
w3=1:>(w—1)(w2+w+1)=0 Al
=1+w+w?=0forw =1 Al
Method 2:
2 . (27 . (4r
I1+w +w” =1+cis| — |+cis| — Al
3 3
1+ —l+£i + —l—ﬁi =0 andso 1+w +w2 =0, Al
2 2 2 2
Method 3:
1. 3 1.
Form the three vectors i,——i+—jand ——i— Al
27 2% 27
1+ [—li +§j} + [—%i —?j} =0 (can be shown geometrically)
and so 1+w +w? =0. Al
Method 4:
3
L+ +w? =12 Al
1-w
0 2
=—=0=1+w+w° =0 Al
1-w
Method 5:
Consider that, for 23 -1= 0, the sum of the roots is zero. Al
The sum of the roots (1, w and wz) and so 1+w +w? =0. Al
Copyright © 2021 Neap Education Pty Ltd SMU34_SS_Ext_2021 9
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C. Method 1:

1+w =-w? and 1+w? =-w (both obtained from 1+w +w? =0)

Expand (z ~1)(z +w?)(z +w).
(z=1)(z +w?)(z +w) =2 (1w =w? |22 (2w —w? 1w )z —w? M1, Al
=z3—(L—Gv+w2»zz+(—bv+w2)+w5)z—w3
=27 -2z% +2z-1
22 -2z +2z-1=0 Al
Note: Attemps 10 expand (z —1)(z - (1+w))(z = (14w )?

should be awarded marks as above.
Method 2:

The required cubic equation is of the form 2 4bz? vez+d= 0, where b,c,d € Z.
Find the values of b, ¢ and d.
Sum of roots:

1+(1+w)+(1+wz)=3+w+w2

=3+(-1)
=2
Product of roots:
(N1 +w)(1 +w2): 1+w +w? +w?
=0+1
=1

Sum of the product of the roots taken two at a time:
(1)(1+w)+(1)(1+w2)+(1+w)(1+w2)=1+(1+w +w2)+(1+w +w2)+w3

=1+0+0+1
=2
attempts to find sum of roots,
product of roots and sum of product of roots taken two at a time M1

correct sum of roots,
product of roots and sum of product of roots taken two at a time Al

b=-2,c=2and d=-1
Hence, 232222422 -1=0. Al
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