TRINITY y

Year 11 Mathematics Specialist
Test 2 2019

Calculator Assumed
Component Vectors

STUDENT’S NAME

DATE: Friday 5% April TIME: 50 minutes MARKS: 47
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser and notes
1. (6 marks)
Given that a = 2i + 3j, b = —i + 5j and ¢ = 5i — 12j, determine:
(d) a-2c [2]
=2+ 3) - (o-2%)
= gL+ ”M} v
(b) |a-2c| [2]
2 7
= J[&8)*+ (27) v
- 743 S
= 2%
(0 a-b [2]

= (2)(-)) + (3)s) e
= 13 S/
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(8 marks)
Givena =1i—j, b = 3i + 4j and ¢ = 2i + 5j, determine:

(@) a, the unit vector in the same direction as a [2]

lal = J2 v
a =1l ’ v

/
VZ V2 4
b The vector d, which is in the opposite direction as a with double the magnitude of b
' [3]
d- _,f_,cﬂL*_/‘o'l Y4 hi=s v
vz vz | B
= =10 . '
= 10
—  + Z
V2 Jz :} \/

(© The vecfor projection of a onto ¢ [31]

Seatar pmj = /’)[2)+(”)/5) /
e

Vettor /Mj /
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3.

4.

(4 marks)
For the two non-parallel vectors ¢ and d, determine the values of A and u for which:

2Ac —Ad = 10c + 2ud + uc

Are —10¢ —pC = dpd + 1A

C(Ar-10-p) = A2+ 7) v/
DA 101 = O i =0
mo= -2

v
A=y J

(5 marks)

Ifa = 7i — 3j, b = pi + 5j, determine the possible value(s) of u given that:

(a) a and b are parallel vectors. 2]
_,/f(. - S /
/ -3
M= =35 L
3
(b) (a + b) and b are perpendicular vectors. [3]

)= Gopld oty T oo i) - 0

p= -5
or v
S -2
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5.

(7 marks)

In the parallelogram OABC below 0OA=4aandOC=6¢c.Disa point on AB such that

AB:DB =1:2.

(2) Express the following in terms of a and/or c.

@& AC
- "fﬁ%ég
(i) AD
= 2£
(i) DC
= 4L - Yg

(b) M is the midpoint of AC, Express MD in terms of a and/or c.

= - —
oM = p0A «+ ’/2 Al

S
il
N
N
Y

= 49 + 1

Miﬁ:&ﬁ_ﬁ/

= 44 +2¢ — 29 - 3¢

i

29 — ¢

[1]

[1]

[2]
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(6 marks)

The work done, in joules, by a force F Newtons in changing the displacement of an object, s
metres is given by the scalar product of F and s.

(a)

Calculate the work done by a force <15, 22> N in moving an object <3, 2>m.

w=(15)3) + (22)(2)
59T

[1]

\

(b)

Calculate the work done by a force of 25 N that moves an object 6 m if:

@) The force acts parallel to the direction of the movement.

[1]

(i)  The force acts perpendicular to the direction of movement.

~ IS5 X 6 x (os70
0 J

(1]

W

(©)

The work done by a force in moving an object <50, -80> c¢cm is 590 joules. If the force

acts on a bearing of 115°, determine the magnitude of the force.

fang = %
50

&= 5&°

[3]

/1/7 w  between 4§

= S$§° - 25°
33°

S0 = JH x J/s0)? (s0)? o (0533
[Fl = 74577

A\l
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(5 marks)
Luke, Yoda and Leia are trying to move an X-Wing fighter.

The diagram below shows the magnitude and direction of the three forces exerted by the three
people.

50 N

65 N

Determine the magnitude and direction of the force that Leia must exert if the three forces are in
equilibrium.

&= (50 0530) + (5D 5n30)]
\/

(65(057S). - [4678/n75))

= 40./9, _ 37. 7‘/0'[ v~
L=
L= 34440+ 37.79)

L=y [34,14)% + (37.79) %
. 0934 -

& = Tan” 377)
3414

L~ ¥1.90° v
e E 92100 0 e haveopldl,

f ¢




(6 marks)

The distance between two towns, Charleton and Edensville is given by ( 162 ) km. An

—-2115
aircraft is to be flown directly from Charleton to Edenville. This particular aircraft can maintain

a steady speed of 257 km/h in still air but for the duration of this flight there is a wind blowing
with a constant velocity of (gg) km/h.

g) km/h, the velocity vector that the pilot must set to fly directly from

Charleton to Edensville and determine the time that journey takes.

Determine, in the form (

tr = CE

(b+a0))) = lb2t - 2015}
(W7 J;\) J
(a4sD) = 62
(b420) - _21S
R
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