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Do NOT write in this area.

Question 1 (12 marks) Answer each question in a NEW booklet.

(a)

(b)

()

. _ (P
Find vector l~) = ( q), such that
. 87 b
Projd = 1177
.60 b
ProJe = 1172
. _ (4 (-2
given a = (7), andS = ( 8 )
Consider the vector a = i +V/3j.
(1) Find the unit vector in the direction of a.

(ii) Find the acute angle that a makes with the positive direction of the x-axis.

(ii1))  Given that vector b = mi — 2j is perpendicular to a, find the value of m.

A ship needs to travel on a bearing of 240°. The ship is sailing at a constant 60 km/h.
However, there is a current from the north with a constant speed of 9 km/h.

On what constant bearing, to the nearest degree, is the ship sailing?

Examination continues on next page
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(d)

A crate of mass 25.0 kg is pulled across the floor with a force of 168 N. The force

makes an angle of 15.0° with the horizontal. Assume there is no friction between the

crate and the floor and that the crate does not lift. You may assume that g = 10ms™~.

Find the:

@) Resultant force acting on the crate, correct to the nearest Newton.

(i1) The acceleration of the crate, correct one decimal place.

(111))  The magnitude of the normal force, correct to the nearest Newton.
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Do NOT write in this area.

Question 2 (10 marks) Answer each question in a NEW booklet.

(a) A mass of 7 kg is suspended from a horizontal ceiling by two inextensible light strings
of equal length. Each string is at 22° to the ceiling. Find the tension T in each string,

correct to the nearest Newton. You may assume g = 10 ms™2.

(b) Two masses are connected by a light inextensible string over a smooth pulley.

9

(1 Write equations for the tension in the string, assuming m; < m,.

(ii) The second mass has an acceleration of 0.25g. Find the ratio m, : m;.

Examination continues on next page
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Do NOT write in this area.
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Do NOT write in this area.

Question 3 (14 marks) Answer each question in a NEW booklet.

(a) Given a AABC, line CA is extended to D, so that CA = AD, line AB is extended to E so
that AB = BE and line BC is extended to F so that BC = CF. The new ADEF is formed.

Let the position vectors 0A = a, 0B = b, 0C = c, 0D =d , OE = e and OF = f.

E

(i) Find a in terms of ¢ and d.

(i1))  Find b in terms of a and e.

(iii))  Find c in terms of b and f.

(iv)  Then find b in terms of d, e and f.

Examination continues on next page
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(b) ODEF is a quadrilateral. 0D = d, DE = e, EF = f.

©

v

P,Q,R, S are the midpoints of OD, DE,EF and FO, respectively.

Show that the intervals joining the midpoints of opposite sides of a quadrilateral bisect
one another.

Masses of 30 kg and 50 kg on adjacent smooth inclined planes are connected by a light
inextensible string over a frictionless pulley, as shown in the diagram below. The 50 kg
mass is on a plane inclined at 30° to the horizontal and the 30 kg mass is on a plane at
45° to the horizontal.

45° 30°

(1) Write an expression in terms of g involving the tension in the string for each
mass.

(11)  Find the magnitude of the acceleration of the masses in terms of g and state
which is descending.

End of Examination
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Question 1 (12 marks) Answer each question in a NEW booklet.

(a) Find vector b = ﬁ;) such that

Tyl = =—
projpd =75b

80,
Projse = 1178

sena = (¢).amtc = ()
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(b)

SN ROV

Consider the vector a = § +v3j.
(i) Find the unit vector in the direction aff._l.
(i) Find the acute angle that a makes with the positive direction of the x-axis,

(i) Given that veclor% = mi = 2j 1s perpendicular to a, find the value of m.
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(c) A ship needs to travel on a beanng of 240°. The ship is sailing at a constant 60 km/h.
However, there is a current from the north with a constant speed of 9 km'h.

On what constant beaning, to the nearest degree, is the ship sailing?
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(d) A crate of mass 25.0 kg 1s pulled across the floor with a force of 168 N. The force
makes an angle of 15.0° with the honzontal. Assume there is no friction between the
crate and the floor and that the crate does not lift. You may assume that g = 10ms 2.

Find the:

(1) Resultant foree acting on the crate, cormect to the nearest Newton.

{11) The acceleration of the crale, correct one decimal place.

(1)  The magnitude of the normal force, correct to the nearest Newton.
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Question 2 {10 marks) Answer each question in a NEW booklet.

{a) A mass of T ke is suspended from a horizontal ceiling by two inextensible light strings 2
of equal length. Each string 15 at 227 to the ceiling. Find the tension T 1n ¢ach string,

correct (o the nearest Newton. You may assume g = 10 ms™*.
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(b) Two masses are connected by a light inexiensible string over a smooth pulley,

(1) Write equations for the tension in the string, assuming m, < m;.

(i)  The second mass has an acceleration of 0.25g. Find the ratio m; : m,.

k)
:',} Fh-‘“ oz

Maa = Ma2g -T

Fu o~

Frokaram=rrgT
T_—_ Mz(\ﬂ*ﬂ.}--’f I._“ ﬂﬂ:ﬂ_}
e = T-rg

—I|r= iy t'_a-l-j};_ﬂ,-

i‘ﬂ A= 0 .Hj Vo
s (g -0gq) = p (2431)
t:'r;h-‘j-'}'[]-. = {, ¥ by

dre = F o
MI—I‘"MI = I:}F /

Vectors 1.1-1.2 Page 6



e e
A

(c) OABC s a parallelogram. 04 = a,
that OF = 3FE.

= b, E 15 the midpoint of AB. F lies on OF such

(.

v

Prove that A, F and € are collinear.
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Question 3 (14 marks) Answer each question in a NEW booklet,

{a) Given a AABC, line CA is extended to D, so that CA = AD, line AR is extended o E so
that AB = BE and line BC 15 extended to F so that BC = CF. The new ADEF is formed.

e — — e e —_—
Let the position vectors 0d = a, 0B =b, 0C =¢, 0D =d OE=eand OF = f.
F

(il Find a in terms of ¢ and d.
{ii) Findb inwerms of a and e.
() Find ¢ interms of b and f.

{iv)  Then find b interms of d, e and f.
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(b) ODEF is a quadrilateral. 0D = d, DE = ¢,EF = f.
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v
P, R, 5 are the midpoints of @D, DE, EF and FO, respectively.

Show that the intervals jomning the midpoints of opposite sides of a quadrilateral bisect
one another.

Vectors 1.1-1.2 Page 9



b}-;:'flii Df-‘: e{rfqui
e = 4rer ] / 65 =5k rrdetes i
- 1
PE =0R =9 E?ﬁ,: ifég_
- d+g*+:l’£ i""' {Eﬁ;:: —ﬂa
:;TT +T'f£4 ) :}Li*'?r\&*%i*‘i-\%\m.

L1
=) .
|
PR
S

PA = }LFP_- Q8 - A Pl PR, = o8 - op

= ﬁl%ﬁ;ﬁbﬁm&%

{c) Masses of 30 kg and 50 kg on adjaceni smooth inclined planes are connecied by a light
inextensible string over a frictionless pulley, as shown in the diagram below. The 50 kg
mass 15 on a plane inclined at 30" to the horizontal and the 30 kg mass 15 on a plane at
45° o the horizonial,

(1) Write an expression in terms of g involving the tension in the string for each
mass.

()  Find the magnitude of the acceleration of the masses in terms of g and state
which is descending.
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