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SOLUTIONS

Question 1

a. Vectors a=i—j+4kand b =mi+nj—2k are perpendicular, therefore their scalar

product must be zero.
(i-j+4k)e (mi+nj—2k)=0=>m—-n-8=0

m=n+38 (D)

- -> >

AB=0B-04=(m—-1)i+(n+1)j-6k

—

AB|=(m-1F +(n+17 +36 =2J14  (2)

Substituting (1) and (2) and then simplifying gives

n2+8n+15=0, son=-3or n=-5

Therefore m=5 or m=3.

So the possible values of m and n are 7 = —5,m = 3orn=-3,m=35.

p. The angle between a=i-j+4kand 4B =4i—-2j-6k is determined by finding the

—

%
angle between 4B and AO.

- -

AOe AB=-4-2+24=18
18 3

214 x18 247

cosd =

=>p=3,q9=2

M1

Ml

Al
Al

Ml

Al
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Question 2

a.

b.

If z=iisasolution, then p(i)=0

p(i) =i —ci® +3i* +1-i

—i+c-3+1-i=0 MI1
c=2+2i

Method 1

By dividing polynomials:

2 -(Q+2)z% +3iz+1—i= (z—i)(z2 —(2+i)z+(1+i)) Al
The quadratic equation z? - (2+1)z+(1+1) =0 can be solved by using the quadratic
formula.

L (2+i)i\/(2+i)2—4(1+i)
2 M1
_2+ii\/—_1
B 2
z=lor z=1+1i A2

Method 2

By inspection, p(1)=1>—(2+2i)+3i+1-i=0, therefore z—1 is a factor of

22— (24+20)z" +3iz+1—i . M2
(z=1)fz—i)=z —(1+i)z+i is the quadratic factor and z — (1+1) is the third linear factor.
The required two solutions are z=1 and z=1+i A2

Question 3

* Correct graph Al
Domain: —1<2x-1<1=0<x<1 Correct domain and range Al

Range: [ixi+3,ix£+3}:[l,5]
T 2 T 2

Inflection point (% ,3) Al
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Question 4

1 2 1
If tana = —, tanff =— and tany = 3 where o, f and y are acute angles, show that

T
a+pf+y=—.
Brr=7
tan(a+ B+7)= tan(c + )+ tan y
1—tan(e + f)tan y
t t 1.2 2 1 MIA1
tan(a+ﬂ)= anq + anﬂzlz 5_60_1
I-tanatanfp |_2 58 2
60 60
11
tan(a+ﬂ+7/)=2 31 Ml

b
6

a+,8+7/:tan’l(l):%
Note that since all «, £ and y are all less than % (since their tangents are less than 1) it is

impossible for & + f + ¥ to be in the third quadrant. We can therefore disregard the possibility
Sz

that a+ﬂ+7:7.
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Question 5
a. y2 =xy—log, y
2yﬂ:y+xﬂ_ld_y
dx dx ydx
dx dx ydx
2
dx y dx 2y —xy+1
> log, y
b. xy=y +log,y=>x=y+—=
y
l>< —lo
& _ Ly R G
dy v v '

Alternative approach: differentiate implicitly with respect to y to get:

dx 1
2y=x+y———
dy 'y

@_Zyz—xy+l

dy y?
The result in part c then follows immediately from this.

o 1 . 2
Substituting x=y+ 98 into Y Y

=——=— gjves
y de  2y* —xy+1 8

dy _ Y’ oy
dx 2y°—y*—log,y+1 y*—log, y+1 dx
dy

© TSSM 2010

Ml

Al

Al

Al

Ml

Page 4 of 6



2010 SPECMATH EXAM 1

Question 6

dx+1
ﬁjidx

2 X~

4
= ﬂj(l+ijdx
2 x—1

:ﬁ[x+21n|x—1|];
7r(4+2ln3—2—2ln1)

27(1+1n3) units®

Question 7

a. Let y=xsin’ x. Using the product rule:
d . :
D _sin? x + 2xsin xcos x
dx

b. xsin’x= I(sinz X+ 2xsin x cos x)dx

xsin® x = jsinz xdx + _[x sin(2x)dx

Using double angle formula sin’® x =

_[x sin(2x)dx = xsin” x — I%ﬁlx

= xsin’ x— 2+ lsin(2x)
2 4

o'—.w‘f{,’

xsin(2x)dx = |:x sin® x — % + %sin(2x)}

© TSSM 2010

1—cos(2x)

, we have

Al

Ml

Al

Al

Ml
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Question 8
a. From r(f)=e™i+(2e' +1)j, >0, wehave x=e, y=2e +1

e=x2 y=2x2+1 Al

As t >0, the domain is x € (0,1]and the range is y & [3,+) M2

(from their Cartesian equation)
b. x=0

=]

L

'S
—~
[E—
-
[O8]
~—

w

correct shape Ml
asymptotic behavior and end point shown M1
(from their Cartesian equation)

Question 9
a.
Rl R2 R3
A
4gu e
D g g 24N
281 ¢ L Ly ! 2y 2 —>
v VL 6"
2g 4g &
All forces correct A2
(one mark off for any errors)
24— wing=12aa=2-£ Al
10 10
b. T,-2gu=2a=T1=4N M1
T,-6gu=6a=T,=12N M1
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