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Figure 1

A fixed rough plane is inclined to the horizontal at an angle a, where tana =

& w

A small box of mass m is at rest on the plane. A force of magnitude kmg, where k is a
constant, is applied to the box. The line of action of the force is at angle « to the line of
greatest slope of the plane through the box, as shown in Figure 1, and lies in the same
vertical plane as this line of greatest slope. The coefficient of friction between the box and
the plane is u. The box is on the point of slipping up the plane. By modelling the box as
a particle, find k in terms of u.
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Figure 2

Two particles P and Q have masses 0.1 kg and 0.5 kg respectively. The particles are attached
to the ends of a light inextensible string. Particle P is held at rest on a rough horizontal
table. The string lies along the table and passes over a small smooth pulley which is fixed
to the edge of the table. Particle Q is at rest on a smooth plane which is inclined to the

horizontal at an angle 9, where tan 8 =§

The string lies in the vertical plane which contains the pulley and a line of greatest slope of
the inclined plane, as shown in Figure 2. Particle P is released from rest with the string
taut. During the first 0.5 s of the motion P does not reach the pulley and Q moves 0.75 m
down the plane.

(@) Find the tension in the string during the first 0.5 s of the motion.

(6)

(b) Find the coefficient of friction between P and the table.
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7

7. Aforce Fis given by F = (9i + 13j) N.

(a) Find the size of the angle between the direction of F and the vector j.

@)

The force F is the resultant of two forces P and Q. The line of action of P is parallel to
the vector (2i —j). The line of action of Q is parallel to the vector (i + 3j).

(b) Find, in terms of i and J,
(i) the force P,

(i) the force Q.
9)
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Figure 1

A block of mass 50 kg lies on a rough plane which is inclined to the horizontal at an
angle «, where tana = % The block is held at rest by a vertical rope, as shown in

Figure 1, and is on the point of sliding down the plane. The block is modelled as a particle
and the rope is modelled as a light inextensible string. Given that the friction force acting
on the block has magnitude 65.8 N, find

(@) the tension in the rope,

(4)

(b) the coefficient of friction between the block and the plane.

(4)
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5.

XN P

a

Figure 2

A particle P of mass 2 kg is pushed up a line of greatest slope of a rough plane by a
horizontal force of magnitude X newtons, as shown in Figure 2. The force acts in the
vertical plane which contains P and a line of greatest slope of the plane. The plane is

N w

inclined to the horizontal at an angle «, where tan o =

o

The coefficient of friction between P and the plane is 0.5

Given that the acceleration of P is 1.45 m s, find the value of X.
(10)
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1.3m
A . C P
(3m)
Im
Figure 3

A particle A of mass 3m is held at rest on a rough horizontal table. The particle is attached
to one end of a light inextensible string. The string passes over a small smooth pulley P
which is fixed at the edge of the table. The other end of the string is attached to a
particle B of mass 2m, which hangs freely, vertically below P. The system is released from
rest, with the string taut, when A is 1.3 m from P and B is 1 m above the horizontal floor,
as shown in Figure 3.

Given that B hits the floor 2 s after release and does not rebound,

(@) find the acceleration of A during the first two seconds,

)
(b) find the coefficient of friction between A and the table,

(8)
(c) determine whether A reaches the pulley.

(6)
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3.
30°
Figure 1
A boy is pulling a sledge of mass 8 kg in a straight line at a constant speed across rough
horizontal ground by means of a rope. The rope is inclined at 30° to the ground, as
shown in Figure 1. The coefficient of friction between the sledge and the ground is %
By modelling the sledge as a particle and the rope as a light inextensible string, find the
tension in the rope.
(8)
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7. P (2kg)
d metres
e
S
=
Figure 3 i
A particle P of mass 2 kg is attached to one end of a light inextensible string. A particle
Q of mass 5Kkg is attached to the other end of the string. The string passes over a small
smooth light pulley. The pulley is fixed at a point on the intersection of a rough horizontal
table and a fixed smooth inclined plane. The string lies along the table and also lies in a
vertical plane which contains a line of greatest slope of the inclined plane. This plane is
- . 3 . :
inclined to the horizontal at an angle «, where tana = 2 Particle P is at rest on the table,
a distance d metres from the pulley. Particle Q is on the inclined plane with the string taut,
as shown in Figure 3. The coefficient of friction between P and the table is e
The system is released from rest and P slides along the table towards the pulley.
Assuming that P has not reached the pulley and that Q remains on the inclined plane,
(&) write down an equation of motion for P,
)
(b) write down an equation of motion for Q,
)
(c) (i) find the acceleration of P, X
(i1) find the tension in the string. ,‘,:;i:,g
When P has moved a distance 0.5 m from its initial position, the string breaks. Given that =
P comes to rest just as it reaches the pulley,
(d) find the value of d. 5
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3.

o 6N

> P
120°

7N

Figure 1
Two forces P and Q act on a particle at a point O. Force P has magnitude 6 N and force
Q has magnitude 7 N. The angle between the line of action of P and the line of action of
Q is 120°, as shown in Figure 1.
The resultant of P and Q is R.
Find
(i) the magnitude of R,

(if) the angle between the line of action of R and the line of action of P.

(8)
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5m

30°

Figure 3

VUV SIHLNIZLMMIONO

A particle P of mass 4 kg is held at rest at the point A on a rough plane which is inclined
at 30° to the horizontal. The point B lies on the line of greatest slope of the plane that
passes through A. The point B is 5 m down the plane from A, as shown in Figure 3. The
coefficient of friction between the plane and P is 0.3

The particle is released from rest at A and slides down the plane.

(a) Find the speed of P at the instant it reaches B.
(7)
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The particle is now returned to A and is held in equilibrium by a horizontal force of
magnitude H newtons, as shown in Figure 4. The line of action of the force lies in the
vertical plane containing the line of greatest slope of the plane through A. The particle is
on the point of moving up the plane.

o
%

(b) Find the value of H.
(7)
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s

(mkg)
P ® 10.5m

(3kg)

Figure 5

Two particles P and Q have masses 3kg and mkg respectively (m > 3). The particles are
connected by a light inextensible string which passes over a smooth light fixed pulley.
The system is held at rest with the string taut and the hanging parts of the string vertical.
The particle Q is at a height of 10.5 m above the horizontal ground, as shown in Figure 5.
The system is released from rest and Q moves downwards. In the subsequent motion P
does not reach the pulley. After the system is released, the tension in the string is 33.6 N.

(@) Show that the magnitude of the acceleration of P is 1.4 m s,

©)

(b) Find the value of m.
®3)

The system is released from rest at time t = 0. At time T, seconds after release, Q strikes
the ground and does not rebound. The string goes slack and P continues to move upwards.

(c) Find the value of T,
®3)

At time T, seconds after release, P comes to instantaneous rest.

(d) Find the value of T,
®3)

At time T, seconds after release (T, > T,) the string becomes taut again.

(e) Sketch a velocity-time graph for the motion of P in the interval 0 <t < T,

()
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1.
A B
30° 45°
C
Figure 1
A particle of weight W is attached at C to two light inextensible strings AC and BC. The
other ends of the strings are attached to fixed points A and B on a horizontal ceiling. The
particle hangs in equilibrium with the strings in a vertical plane and with AC and BC
inclined to the horizontal at 30° and 45° respectively, as shown in Figure 1.
Find, in terms of W,
(1) the tension in AC,
(i1) the tension in BC.
(7
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4. A package of mass 6kg is held at rest at a fixed point A on a rough plane.
The plane is inclined at 30° to the horizontal. The package is released from rest and
slides down a line of greatest slope of the plane. The coefficient of friction between
1
the package and the plane is i The package is modelled as a particle.
(a) Find the magnitude of the acceleration of the package.
(6)
As it slides down the slope the package passes through the point B, where AB = 10 m.
(b) Find the speed of the package as it passes through B.
(2)
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8.

Figure 4

One end of a light inextensible string is attached to a block A of mass 3 kg. Block A is
held at rest on a smooth fixed plane. The plane is inclined at 40° to the horizontal ground.
The string lies along a line of greatest slope of the plane and passes over a small smooth
pulley which is fixed at the top of the plane. The other end of the string is attached
to a block B of mass 5 kg. Block B hangs freely at rest below the pulley, as shown in
Figure 4. The system is released from rest with the string taut.

By modelling the two blocks as particles,

(a) find the tension in the string as B descends.

(6)

After falling for 1.5 s, block B hits the ground and is immediately brought to rest. In its
subsequent motion, A does not reach the pulley.

(b) Find the speed of B at the instant it hits the ground.
3)

(c) Find the total distance moved up the plane by A before it comes to instantaneous rest.

(©))
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3. Aparticle P of mass 1.5 kg is placed at a point 4 on a rough plane which is inclined at 30°
to the horizontal. The coefficient of friction between P and the plane is 0.6

(a) Show that P rests in equilibrium at 4.
)

A horizontal force of magnitude X newtons is now applied to P, as shown in Figure 1. The
force acts in a vertical plane containing a line of greatest slope of the inclined plane.

XN P

30°

Figure 1
The particle is on the point of moving up the plane.
(b) Find
(1) the magnitude of the normal reaction of the plane on P,

(i1) the value of X.
Q)
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30°

Figure 3

Two particles P and Q, of mass 2 kg and 3 kg respectively, are connected by a light
inextensible string. Initially P is held at rest on a fixed smooth plane inclined at 30° to
the horizontal. The string passes over a small smooth fixed pulley at the top of the plane.
The particle Q hangs freely below the pulley and 0.6 m above the ground, as shown in
Figure 3. The part of the string from P to the pulley is parallel to a line of greatest slope
of the plane. The system is released from rest with the string taut.

For the motion before Q hits the ground,

(a) (i) show that the acceleration of Q is 2?‘(;,

(i1) find the tension in the string.

®
On hitting the ground Q is immediately brought to rest by the impact.

(b) Find the speed of P at the instant when Q hits the ground.
(2)

In its subsequent motion P does not reach the pulley.

(c) Find the total distance moved up the plane by P before it comes to instantaneous rest.

C))

(d) Find the length of time between Q hitting the ground and P first coming to
instantaneous rest.

()
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1.

Three forces F, F, and F, act on a particle P.
F =(Q2i+3aj)N; F, = (2ai + bj) N; F, = (bi+4j) N.
The particle P is in equilibrium under the action of these forces.

Find the value of a and the value of 5.

(6)
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Figure 1

A particle P of mass 2 kg is pushed by a constant horizontal force of magnitude 30 N
up a line of greatest slope of a rough plane. The plane is inclined to the horizontal

3 - : . .
at an angle a, where tan o = e as shown in Figure 1. The line of action of the force lies

in the vertical plane containing P and the line of greatest slope of the plane. The particle P
starts from rest. The coefficient of friction between P and the plane is u. After 2 seconds,
P has travelled a distance of 5.5 m up the plane.

(a) Find the acceleration of P up the plane.
(2)

(b) Find the value of u.
®)
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P (m)
e ®
® 0 unm

Figure 3

Two particles P and Q have masses m and 4m respectively. The particles are attached to
the ends of a light inextensible string. Particle P is held at rest on a rough horizontal table.
The string lies along the table and passes over a small smooth light pulley which is fixed
at the edge of the table. Particle O hangs at rest vertically below the pulley, at a height £
above a horizontal plane, as shown in Figure 3. The coefficient of friction between P and
the table is 0.5. Particle P is released from rest with the string taut and slides along the
table.

(a) Find, in terms of mg, the tension in the string while both particles are moving.

®)
The particle P does not reach the pulley before Q hits the plane.

(b) Show that the speed of Q immediately before it hits the plane is /1.4gh
2

When Q hits the plane, Q does not rebound and P continues to slide along the table.
Given that P comes to rest before it reaches the pulley,

(c) show that the total length of the string must be greater than 2.44
(6)
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5. Two forces, F, and F,, act on a particle A.

F,=(2i-3j) N and F,= (pi + gj) N, where p and q are constants.
Given that the resultant of F and F, is parallel to (i + 2j),

(@ showthat2p-q+7=0
(%)

Given that g = 11 and that the mass of A is 2 kg, and that F, and F, are the only forces
acting on A,

(b) find the magnitude of the acceleration of A.

(5)

o

o
IS
SRS

e

X

X
988
0'0‘0

QUTRLEER

00000 %

o
X IGIGKR IR

0900500

0
s
<
3%

&5
o
o

XL
%%
P 20202050 % %% %%
<
KRR

%

2
o200
QLKL

<
XX
&5

KX
s
0SS

X KA
5
<X
XA

&
o
X
[ X
AR
3%

<
<
\d
%

&

9%
B2
K
5
%%
S
005
093
%
<5
.0
2555
55

3
2

GRS

QRN
0000020500 %0200 2 5 %%

doodeseletotole!
Siesoreseses

,
\.
0
oo
Se%%
Soistas
o
b

.:
&
:’
%%

=
)
7]


M
4.28


— June 2016 (IAL)

Leave\
blank
7.
Figure 3
A particle P of mass 4 kg is attached to one end of a light inextensible string. A particle
Q of mass m kg is attached to the other end of the string. The string passes over a
small smooth pulley which is fixed at a point on the intersection of two fixed inclined
planes. The string lies in a vertical plane that contains a line of greatest slope of each of
the two inclined planes. The first plane is inclined to the horizontal at an angle «, where
tana = 7 and the second plane is inclined to the horizontal at an angle g, where
4 . . . . . .
tan p = —. Particle P is on the first plane and particle Q is on the second plane with the S22
string taut, as shown in Figure 3. S
SRS
The first plane is rough and the coefficient of friction between P and the plane is —. The §§.:¢§.
second plane is smooth. The system is in limiting equilibrium. 4 Spes
Given that P is on the point of slipping down the first plane, LI
,
(a) find the value of m, &5
(10)
HLRR
- . . ::00
(b) find the magnitude of the force exerted on the pulley by the string, S
(4)
(c) find the direction of the force exerted on the pulley by the string.
(1)
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1.

Figure 1

A particle P of weight 5 N is attached to one end of a light string. The other end of the
string is attached to a fixed point O. A force of magnitude F newtons is applied to P. The
line of action of the force is inclined to the horizontal at 30° and lies in the same vertical
plane as the string. The particle P is in equilibrium with the string making an angle of 40°
with the downward vertical, as shown in Figure 1.

Find
(1) the tension in the string,

(i1) the value of F.
(7
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7.

50°
Q

Figure 3

Two forces, P and Q, act on a particle. The force P has magnitude 8 N and the force Q has
magnitude 5 N. The angle between the directions of P and Q is 50°, as shown in Figure 3.

The resultant of P and Q is the force R.

(a) Find, to 3 significant figures, the magnitude of R.

C))

(b) Find, to the nearest degree, the size of the angle between the direction of P and the

direction of R.

(C))
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Q (m)
@ z

P (2m)

Figure 4

Two particles, P and Q, with masses 2m and m respectively, are attached to the ends of a
light inextensible string. The string passes over a small smooth pulley which is fixed at
the edge of a rough horizontal table. Particle Q is held at rest on the table and particle P is
on the surface of a smooth inclined plane. The top of the plane coincides with the edge of

VIVSIHLNIZLEMIONOG

3
the table. The plane is inclined to the horizontal at an angle a, where tan o = 1 as shown
in Figure 4. The string lies in a vertical plane containing the pulley and a line of greatest
1
slope of the plane. The coefficient of friction between Q and the table is 5 Particle Q

is released from rest with the string taut and P begins to slide down the plane.
(a) By writing down an equation of motion for each particle,
(1) find the initial acceleration of the system,

(i1) find the tension in the string.
(10)

—
AU ST

SRR

Suppose now that the coefficient of friction between Q and the table is 4 and when Q is
released it remains at rest.

R
S vae

RS

(b) Find the smallest possible value of u.
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3
4. A rough plane is inclined at an angle a to the horizontal, where tana = 1 A particle of
mass 2 kg is projected with speed 6ms™! from a point O on the plane, up a line of greatest
slope of the plane. The coefficient of friction between the particle and the plane is 0.25
(a) Find the magnitude of the frictional force acting on the particle as it moves up the plane.
3
The particle comes to instantaneous rest at the point A.
(b) Find the distance OA.
(©))
The particle now moves down the plane from A.
(c) Find the speed of P as it passes through O.
)
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Figure 2

A washing line ABCD is fixed at the points A and D. There are two heavy items of clothing
hanging on the washing line, one fixed at B and the other fixed at C. The washing line is
modelled as a light inextensible string, the item at B is modelled as a particle of mass 3 kg and
the item at C is modelled as a particle of mass M kg. The section AB makes an angle a with

3
the horizontal, where tana = 1 the section BC is horizontal and the section CD makes

an angle £ with the horizontal, where tanf = 5 as shown in Figure 2. The system is in
equilibrium.

(a) Find the tension in AB.

4
(b) Find the tension in BC.

3
(c) Find the value of M.
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2. [In this question i and j are perpendicular unit vectors in a horizontal plane.]

Three forces, (-10i + aj) N, (bi — 5j) N and (2ai + 7j) N, where a and b are constants, act
on a particle P of mass 3kg. The acceleration of P is (3i + 4j) m s

(a) Find the value of a and the value of b.

()

At time t = 0 seconds the speed of P is u m s~ and at time t = 4 seconds the velocity of P
is (20i + 20j) m st

(b) Find the value of u.
(4)
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8N P
40°

30°

Figure 2

A particle P of mass 0.5 kg is at rest on a rough plane which is inclined to the horizontal at
30°. The particle is held in equilibrium by a force of magnitude 8N, acting at an angle of
40° to the plane, as shown in Figure 2. The line of action of the force lies in the vertical
plane containing P and a line of greatest slope of the plane. The coefficient of friction
between P and the plane is . Given that P is on the point of sliding up the plane, find the
value of u.

VAWV SIHLNIZLEMIONOG

9)

o0ncs o
$% ¥
L YIUYS
R

S

0?’
S

<

R
“ o
o 0’

%
53

o

Ll

%

<
s %2::

b

g V‘P. :0
Rl oo

by e A
ittt

553

ool



M
4.38


— October 2016 (IAL)

s

LeaveN
blank

Q(ikg) P(2kg)
O.gm “
Figure 3

Two particles P and Q have masses 2kg and 3kg respectively. The particles are attached
to the ends of a light inextensible string. The string passes over a smooth light pulley
which is fixed at the top of a rough plane. The plane is inclined to horizontal ground at

VUV SIHLNIZLMMIONO

an angle a, where tan a = rk Initially P is held at rest on the inclined plane with the

part of the string from P to the pulley parallel to a line of greatest slope of the plane. The
particle Q hangs freely below the pulley at a height of 0.5m above the ground, as shown in
Figure 3. The coefficient of friction between P and the plane is 4. The system is released
from rest, with the string taut, and Q strikes the ground before P reaches the pulley. The
speed of Q at the instant when it strikes the ground is 1.4 m s

(a) For the motion before Q strikes the ground, find the tension in the string.

(5)

(b) Find the value of u.
(8)
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1. A suitcase of mass 40kg is being dragged in a straight line along a rough horizontal
floor at constant speed using a thin strap. The strap is inclined at 20° above the horizontal.
. _ . .3 .
The coefficient of friction between the suitcase and the floor is —. The strap is modelled
as a light inextensible string and the suitcase is modelled as a particle. Find the tension in
the strap.
(7
J
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7

4. Two forces F, and F, act on a particle. The force F, has magnitude 8N and acts due east.
The resultant of F, and F, is a force of magnitude 14N acting in a direction whose bearing
is 120°.

Find

(i) the magnitude of F,
Q)

(ii) the direction of F,, giving your answer as a bearing to the nearest degree.

©))
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A(3m)
B (4m)
1.75m § a

Figure 2

Figure 2 shows two particles A and B, of masses 3m and 4m respectively, attached
to the ends of a light inextensible string. Initially A is held at rest on the surface of a
fixed rough inclined plane. The plane is inclined to the horizontal at an angle o where

3 1
tano = 1 The coefficient of friction between A and the plane is 2 The string passes

over a small smooth light pulley P which is fixed at the top of the plane. The part of the
string from A to P is parallel to a line of greatest slope of the plane. The particle B hangs
freely and is vertically below P. The system is released from rest with the string taut and
with B at a height of 1.75m above the ground. In the subsequent motion, A does not hit
the pulley.

For the period before B hits the ground,

(a) write down an equation of motion for each particle.

C))

8
(b) Hence show that the acceleration of B is 35 g.

©)

(c) Explain how you have used the fact that the string is inextensible in your calculation.

1)
When B hits the ground, B does not rebound and comes immediately to rest.

(d) Find the distance travelled by A from the instant when the system is released to the
instant when A first comes to rest.

(7
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FN
16N

P (mkg)

Figure 2

A particle P of mass mkg is attached to one end of a light inextensible string of length
2.5m. The other end of the string is attached to a fixed point A on a vertical wall. The
tension in the string is 16 N. The particle is held in equilibrium by a force of magnitude
F newtons, acting in the vertical plane which is perpendicular to the wall and contains the
string. This force acts in a direction perpendicular to the string, as shown in Figure 2.

Given that the horizontal distance of P from the wall is 1.5m, find
(1) the value of F,

(i1) the value of m.
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7. A truck of mass 1600kg is towing a car of mass 960kg along a straight horizontal road.
The truck and the car are joined by a light rigid tow bar. The tow bar is horizontal and is
parallel to the direction of motion. The truck and the car experience constant resistances
to motion of magnitude 640N and R newtons respectively. The truck’s engine produces
a constant driving force of magnitude 2100N. The magnitude of the acceleration of the
truck and the car is 0.4ms™2.
(a) Show that R = 436
(&)
(b) Find the tension in the tow bar.
(&)
. P : : 1
The two vehicles come to a hill inclined at an angle « to the horizontal where sina = 5
The truck and the car move down a line of greatest slope of the hill with the tow bar
parallel to the direction of motion. The truck’s engine produces a constant driving force
of magnitude 2100N. The magnitudes of the resistances to motion on the truck and the
car are 640N and 436 N respectively.
(¢) Find the magnitude of the acceleration of the truck and the car as they move down
the hill.
(C))
. ) &
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8.
5N P
30°
Figure 4
A rough plane is inclined at 30° to the horizontal. A particle P of mass 0.5kg is held at rest
on the plane by a horizontal force of magnitude 5N, as shown in Figure 4. The force acts
in a vertical plane containing a line of greatest slope of the inclined plane. The particle is
on the point of moving up the plane.
(a) Find the magnitude of the normal reaction of the plane on P.
“)
(b) Find the coefficient of friction between P and the plane.
)
The force of magnitude 5N is now removed and P accelerates from rest down the plane.
(c) Find the speed of P after it has travelled 3 m down the plane.
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Question 8 continued

5
L
2300
poent
8%
SRR

55

200200
PRI
=k

%
QL

35

s
>4
21

$92%

5

adN?

9

O IRGIARIIIIRGIIER

g& 50 SRS
-

% 2

A
5
=
8 5
7
.0

0%
1]
60

XX

e
N

0%
%5

5
®
Ld

'

52

IR RRELLRLRELIK

%%

OO
358

X X

A
’:‘
R

(X
RS
botes
2088
& 0\
L
%

S GIRIKIRRKER,

IR
0% %%
9%
o2
KK
QL

25
o5
S0

kool

IS5

RS

oot tetatatetetototedetet
Do S e ot etatetetebotetotetototet ¥
LI

<KX AR A AR A A

joges
%

0% %

S5 %fg
%

9000
DReSetetets
PGS
SRR KL
SRGEAKRS,

S

LS
Kok XS
S0
SXHAEELS
Kb
SRR

N
&S

=¥

M
K

Y %%
SEEEES
S
bosel axezecel
SRS
KANEKS

o
50
&
%
%

B
|

IR
PR
9000 % %05 % %

o

OXKS

<
00
LY

S
S5

<A
P
X

XX
S

<

R

&
75
)
0
KR

%%
%%

N7
LI

090009000000 0000009005

ORI IR IAK AR AN

<
555
<5
3
258
29X

0"0
KLY

< IRKAAIRKAARNKA A

<
X

%,

IR

RRELRIIELRKEE
IILLHELLERE
A Sototatetotetetetotes

<

IAIIICHAIRAIA
GCRLEILILR

<
X
6%
<
<
"


M
4.47



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




