
qq.fi?:::::i:..::-I.0F0MB⑧⑧⑧
µH:÷÷÷÷÷÷÷÷÷÷ . BB

-_--__gf-ff_--oM_gg

t=µR

substitute F- = }-R
← in

←

F=§(zmgcosx)
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BE_⑥÷oE_
a) T - } (Zmgcosx)

-zmgsint =2ma tan✗ = §

µ÷÷÷÷÷÷②÷÷÷÷µ-

-
2mA -①

a=3mg -②☒ .

② into ①

⑧µ
"

"
="

3T - 6mg = 6mg -2T

|
ST = 12mg

+ =izgg_ - ① µ iµ b) Forces on A:

⑧
"""

"

"""
"

=

10T¥ = 10,31

19m¥ > 19m¥ -①

µµgg_g•
rest . - ①

⇒ .mu, .name µ,
, sm.a.n.m.ae,.µit as rough would be more realistic .

-①
• It's also not lively the string

is light
- it must

have some mass .
- ①
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Midgette
Me away
{
" " " """"" " """"

""""÷÷÷"
H÷EE ; ⑧µtana = ÷ ;

"

5

✗ ) mgCosa = I ¥
Sins = 315

SOHCAHTOA F, = mgCos 2
I Fz = Friction + Parallel Force 1

F, = §mg Fr = µF,
'

+ mgSind

Fi = µ ( Emg ) -13mg

f.
⇒ ÷ms=nHmd+÷m. ' 'msamees.net ⑥µ→ g- = g- µ + 3-

⇒ §µ= § - 3- = § =) µ E- =) µu- I

b)
'
"""
"

* "" """" "" " " '" """ """" MMM*
force g)

Friction = µmgCos✗ = te - Es
mg

= 5m¥
Parallel Force =mgsinx-s-r-ng.H.gg?;mj.paraueeforce is greater than the frictional force, so there +ne

'de will start to move down the slope and it will no longer remain at A
.

I

_@@-__-@_-E_zz_B___EI
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7.
40 N

20 kg
α

Figure 1

 A wooden crate of mass 20 kg is pulled in a straight line along a rough horizontal floor 
using a handle attached to the crate.

 The handle is inclined at an angle α to the floor, as shown in Figure 1, where tan α = 
3
4

 The tension in the handle is 40 N.
 The coefficient of friction between the crate and the floor is 0.14
 The crate is modelled as a particle and the handle is modelled as a light rod.

 Using the model,

 (a) find the acceleration of the crate.
(6)

 The crate is now pushed along the same floor using the handle.  The handle is again 
inclined at the same angle α to the floor, and the thrust in the handle is 40 N as shown in 
Figure 2 below.

40 N

20 kgα

Figure 2

 (b) Explain briefly why the acceleration of the crate would now be less than the 
acceleration of the crate found in part (a).

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Faganµ
i.

⇒

÷÷÷""

⑧☒

•r÷÷÷iiiBm•I
•
.

|÷÷÷÷÷÷÷¥②t¥÷÷÷¥↳µµ
-_fffggI@
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

BT@q_B-eEBfjjiii.I:÷÷÷÷÷÷÷⇒÷÷→*
"

a = 0.396 ms
-2

-①

y , pwning won, , gang, me wagon go.ae ,
,

,
,

µ
.

:÷÷÷÷÷÷÷÷÷÷÷÷:p

Bpg
'

A

i.µM--←oas)
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1. A rough plane is inclined to the horizontal at an angle Į , where  tan Į = 
3

4

 A brick P of mass m is placed on the plane.

 The coefficient of friction between P and the plane is ȝ

 Brick P is in equilibrium and on the point of sliding down the plane.

 Brick P is modelled as a particle. 

 Using the model,

 (a) find, in terms of m and g, the magnitude of the normal reaction of the plane on brick P
(2)

 (b) show that  ȝ = 
3

4

(4)

 For parts (c) and (d), you are not required to do any further calculations.

 Brick P is now removed from the plane and a much heavier brick Q is placed on 
the plane.

 The coefficient of friction between Q and the plane is also 
3

4

 (c) Explain briefly why brick Q will remain at rest on the plane.
(1)

 Brick Q is now projected with speed 0.5 m sí� down a line of greatest slope of the plane.

 Brick Q is modelled as a particle. 

 Using the model,

 (d) describe the motion of brick Q, giving a reason for your answer.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

tana =Q
→ F- MR

↳ limiting Friction ⇒ f-= MR
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a)

tip ☒
"
Ñ

f- : friction
( H) 5

✗
ImgÑ
"

a

3 (O) 1

÷:↳Resolving Perpendicular to the plane :

,

, y

ao
-

✗
(a)←

(vertical )mg→÷i
(horizontal)I' a-

cost = § =) a = hcosx

Vertical = mgcosa J Vertical = R
-

'

.
R = mgcosx component

: . R = ¥mgr
t
using cosa

.
- ¥
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

•

b)

tip ☒
"
☒

f- : friction
( H) 5

✗
1m£
"

✗ ,

3 a)

cat
R=¥mg sina.co#
Resolving parallel to the plane :

= ¥
Horizontal components =

mgsinxvf-mgs.int/UR--mgsinx1uxY=mg/=mg/sinx1U--5-
✗ sins/

J Sind = ¥

µ=¥x¥
µ -

- ¥ as required .
✓
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

at

c)

f- = µR

f- = Mingus,
t " = mgcosa

f- = W ✗ µcosa
d mg = W (weight)

F = KW
) K = µ cost constant)

F ✗⇒nporrional )

Friction is proportional to the weight component .

Friction will increase by the same proportion as the

weight component ✓
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Question 1 continued

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 9 marks)

⇐ -

d)

Brick Q has no resultant force down the plane .

No resultant force means no acceleration ( F-mat

Therefore , brick Q slides down the plane with constant

speed . ✓
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