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TRINITY{\??COLLEGE

Mathematics Specialist Units 1,2

Test 2 2017
Section1  Calculator Free
Vectors

D/ ey T oS
STUDENT’S NAME SO/ 0T ONS
DATE: Friday 31 March TIME: 28 minutes MARKS: 28
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (4 marks)

60°

v

Given the 3 vectors shown above and 1 a l =35, {b ] =6 and I c l =4, determine

(a) asea (1]
5% ag

(b) aeb a (2]
Ty b« Ca 3o
= 583

(c) aec [1]
O
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2.

(4 marks)

Determine all vectors of magnitude 5 that are perpendicular to 6i + 8j.
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3.

(3 marks)

m+1 m
Determine the value/s of m if the vectors a = [ ] and b= [ J are perpendicular.
m -+

v ;oM
/ o = £
{ -2 ’ '\ A

N

e,

M(mm) -*Q(de) =0
2,

MoF = Ak =) E O

2 - .

M - A "_,)_ —~ s

(-2 dwgn) =
N N

(3 marks)

3 8 :
A and B have position vectors [ 7) and (8} respectively. Determine the position vector of

the point P that divides AB in the ration 3:2.

"
O
N

& 60 o+
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5.

(10 marks)

Given the vectors p=16i-2j, g=15i+8; and r =4i+bj, determine the value of 5 in the

following situations.

(a)  pand r are parallel <£i ) ) (j >

1o = /:‘}\« -2 = r:lb
4~ A -2 = 4 b
L.}
T2
(b)  p, g andr are collinear
- (‘: 1(;‘\‘ - _ 4
PZ,:\S/‘QJ/ 7 <b

1= <12A (o= A (brs
Lo~ /ofj}-ﬁ_ (b+
12
g = b
(©) 7 1S a unit vector
/wr// i MO SoluTions

@ =7 Y W Lo- 7
G b5 = 49
52 = 3%

[2]

(4]

[1]
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6.

(4 marks)

3 .
The position vector of A is [4} . The vector of B relative to A and of B relative to C are [ 5 J

5
and ( ) respectively. Determine the position vector of C.

eln = Yo = Ya

(F)= - ()
(“f%(j\f’ i

i\’@g.} = g

R P
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TRINITY \\@; COLLEGE

Mathematics Specialist Units 1,2

Test 2 2017
Section]  Calculator Assumed
Vectors
ST RS

STUDENT’S NAME SO0 TIOMNE
DATE: Friday 31 March TIME: 32 minutes MARKS: 32
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this

assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

7. (3 marks)

A coastguard boat is chasing a drug runner’s boat and is directly behind it. The drug runner’s

boat is travelling with constant velocity of (16i — 12j) m/s. The coastguard is gaining on the
drug runners at a constant 8 m/s.

Determine the velocity of the coastguard boat.

(-ﬂi/ 20

[constamnes | = 2048
= 0% /s
REWD VEro</ 1Y = 98&’“”-’%)
20
= 2204
~ 167 ¢
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8. (5 marks)
To a motorcyclist travelling at 108 kimv/hr on a bearing of 137°, the wind appears to be coming
from a bearing of 191° at 64 km/hr. Determine the true velocity of the wind.

Mo o= %Y U = Lo
/7 )
= (o8& =47 )
(}&-Q! > - o . (73‘65 ) 7366
60 52 L2 8- 29 . - (—78»'3‘3{>
g &7 - "
(~Mam, = Vi Sz 08
~ (6%, 79°)
_ 921
(62'8.,1)

9. (4 marks)

An object moves with a constant velocity of (-2 - j) m/s. Ifthe initial position of the object,
with respect to the origin, is (18i - j) m, determine when the object is 28 m from the origin.

(g ;=2
T = (-*f /T /{l/!sz
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10. (5 marks)

Determine the magnitude and the direction of the resultant of the three forces shown in the
diagram below.

72

I5N

20N

\’}b\g ‘ ,;.’\\ / —~ ,
((Qﬁo oo (;’a) ~45%) & (1S ”/@Qa/)
[4eld ) [~14-26
o 1
= (tl) + (n[‘f‘;"u{ ,,} o abae/

- —00 12
(705

Hag 678 n

i’>\£66/;5\:>/$} ""q(’&f‘jw (@Eﬂ/?’dé /g/~0§0)
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11. (7 marks)

The origin O and the points P, Q, A, B and R are shown in the diagram below.

Also OP=-0A, AR=34B, and [00Q|: [QB|=3:4.

_— ~

Let OA=d and OB = b .
0
P
Q
R B A
(a) Detemﬁnep—@) interms of @ and b.
or: % b - g
EE
O = 3b
' £
(b) Determine PR in terms of & and b.
rhe L PR = PA - AR
2 in + 3h-7a
AN b~a 2
- 3b -
AR = b -3a =
(©) Show P, Q and R are collinear.
ﬂc?: ;Lé»fm ré = Zlﬁ’“?ﬁ‘.
= 3 2
ar & 3
= / f/\
- ! N = ~ 7a
\;(?6,7@} 3(9‘} )

ColllnEAR

(3]
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12. (8 marks)

A pilot’s destination is Perth from Bali (which is due South of Bali). The jet being flown can
travel at 900 knvhr in still air. However, a 60 km/hr wind is blowing from a bearing of 40°.

Determine the direction in which the pilot points the jet so that he can fly directly to

(a)
Perth. [4]
\
| (&0 430) * ( > = (1 ?"9‘9/
(w-‘_o...i..w....‘_@
: P ?8# >7 3\ . / )
W (45 %6 ) = A L’”‘w
~
{ 0‘\- = g! 7
ay -
N S it ek
| —
% Joa +b = 900
i
5 T T MM””—M{ z oo
| ) 3857 5 (4596 - 300 A) " =
: -
A= -048 | 0304

(b) How long will it take the pilot to fly to Perth given that it is 3100 km from Bali? (2]
!
L 399 pes
0304
(2]

(c) At what actual speed does the jet fly?
-3 g 9 ) ( 38 ; 7 \ [’

/ ,%9»4 / Gap 4 A/A

11
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