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Anzwer all the questions In the spaces provided.

{a} Define accaleration.

Lrede of change  of velocity
¥ J

(b) A man travels on a toboagoan down a slope coverad with snow fram point A o paint B and
* then to point C. Tha path is illustrated in Fig. 1.1.

Fig. 1.1 {not to scale)

The slope AB makes an angle of 40 with the horizontal and the slope BC makes an angle of
207 with the horizontal, Friction is not negligible.

The man and toboggan have a combined mass of 95kg.

The man starts from rest at A and has constant acceleration between A and B, The man
takes 102 to reach B. His speed is 35ms™ at B,

(i) Calculate the accalaration from A o B,

2 = voudak
= Ira s
2 I=a 10)
B
} asz 1.9
G
acceleration = .. Eo) 1.9 ma2[2]
(iiy Show that the distance moved fram A to B is 340m.
vVisui42g3
3 =20.8)s
8 =347
= IU0m [1]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)
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acceleration = change in velocity / time (taken)
or rate of change of velocity B1

(1l

v=0+atorv=at
(@a=36/19 =) 19(1.8947) m s

C1
A1 [2]

s =Yu+ Wt or s=V/2a or s = hat?
=% x36x19=36%/(2x1.89) =% x 1.89 x 192
=340 m (342 m /343 m /341 m)

M1 [1]

(b)(iii)

1. (AKE =) %2 x 95 x (36)?

=62 000 (61 560) J A1

2. (APE =) 95 x 9.81 x 340 sin 40° or
95x9.81 x218.5

=200 000 J A1

C1
[2]

C1
[2]
[4]

(b)(iv)

work done (by frictional force) = APE — AKE
or

work done = 200 000 - 62 000

(values from 1bd(iii) 1. and 2.) C1

(frictional force = 138 000 / 340 =) 410 (406) N
[420 N if full figures used]

Al
[2]

—ma = mg sin 20° — for ma=-mgsin 20° + f
-95x3.0=95x3.36-f
f =600 (604) N

C1

[2]
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(i) For the man and toboggan maving from . A-to B, calculate

1. the change in kinetic energy,

A 2
jl'n.'lf

-+ (as)C 36 )

2. the change in potential anargy.

chgeapt—eE = chinge tn FE
= rn:hh
=S «T.8lx 3N
= 3183%2%

2= 319 o000
change in potential energy = ........ 311 000 L JdE

(v} Use your answers In (Hi) to determing the average frictional force that acts on the
tobegoan betwean A and B.

3183213 - L1560
= 3% 3¢w0° J

W=Tg .
Ex IS F R ID )
ERI
= F5D
friclional foree = ... F30 M2

{v} A parachute opens on the toboggan as it passes point B, Thera is a constant deceleration
of 20ms2 fromBio C,

Calculate the frictional forca that produces this daceleration between B and C.

F=mg
=45 2-3
foFema ags5
Fp=-285+F
T =285 - I50
= o3 frictional 68 = o232 ot N(2]
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1(b)(ii)

1(b)(iii)

1(b)(iv)
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(@a=36/19 =) 19(1.8947) m s
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=% x36x19=36%/(2x1.89) =% x 1.89 x 192
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(b)(iii)
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(b)(iv)

work done (by frictional force) = APE — AKE
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Anawer all the guestions in the spaces provided.

{a) Define acceleration.
o Sl Yelotit, il velaclle
HinaL .

............... [

{B) A man travels on a toboggan down a slope covered with snow from point A to point B and
than to paint C, The path is ilustrated in Fig. 1.1,

———— toboggan, &t rest

e

Sodzental ST

-'h

Tha slope AB makes an angle of 40° with the horizontal and the slope BC makes an angle of
20° with the horizontal. Friction is not negligile.

Fig. 1.1 (not to scale)

. Tha man and tobaggﬂn hava a combined mass of 85kg.

The man starls from rest at A and has constant acceleration between A and B. The man
takes 195 to reach B. His speed is 36ms™ at B.

(i) Caleulate the acceleration from Ao B.
a = 35-—&.
1.
a = .ég'_-
\4
=1-89

i acceleration = ..

(i) Show that the distance moved from A to B is 240m.
Lwb=a— L= Ut rYlat’

s=L ax™ Q-__‘lit.h?w{l%

2= Ayl il m .
[l

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)
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acceleration = change in velocity / time (taken)
or rate of change of velocity B1

(1l

v=0+atorv=at
(@a=36/19 =) 19(1.8947) m s

C1
A1 [2]

s =Yu+ Wt or s=V/2a or s = hat?
=% x36x19=36%/(2x1.89) =% x 1.89 x 192
=340 m (342 m /343 m /341 m)

M1 [1]

(b)(iii)

1. (AKE =) %2 x 95 x (36)?

=62 000 (61 560) J A1

2. (APE =) 95 x 9.81 x 340 sin 40° or
95x9.81 x218.5

=200 000 J A1

C1
[2]

C1
[2]
[4]

(b)(iv)

work done (by frictional force) = APE — AKE
or
work done = 200 000 — 62 000

(values from 1b(iii) 1. and 2.) C1

(frictional force = 138 000 / 340
[420 N if full figures used]

=) 410 (406) N

Al
[2]
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-95x3.0=95x3.36-f
f =600 (604) N

C1
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(i} For the man and toboggan moving from A to B, calculate

1. the change in kinetic energy,

-d
E'l:—%f“"‘?' 3!..._{ -L,r:g‘nﬂ;::‘f-{f
_ - ]
fi= A x As x V485 Ve 130
change iﬁ ﬁelic ENEIGY = wroveerernens 351,@6 ............... J2)

2. the change in potential encray.

o= ™M,

A sl & JudSnHE

change in potential energy = ... EOULFY J[2]
(iv) Use your answers in (ili) to determine the average frictional force that acis on the
toboggan between A and B.
e ]:./,'.;m Fovee.
2ouLiy - 0Ll
208Y 2131
2B
frictional 0rce = e L D‘-!'x"@{ ______________ N 2]
) :} p;;;l;ff;p;rg t-;nﬂﬂ.w toboggan as it passes point B. There Is a constant deceleration
Calculate the frictional force that produces this deceleration between B and C.
Fema = a0 x2
€3N
CHONIOCE = oo o N 2
[Tetal: 12§

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)
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(1l

v=0+atorv=at C1

(@=36/19=)19(1.8947) m s2 A1 [2]

s =Yu+ Wt or s=V/2a or s = hat?
=% x36x19=36%/(2x1.89) =% x 1.89 x 192

=340 m (342 m /343 m /341 m) M1 [1]

(b)(iii)

1. (AKE =) %2 x 95 x (36)? C1
=62 000 (61 560) J A1
2. (APE =) 95 x 9.81 x 340 sin 40° or

95x9.81 x218.5 C1
=200 000 J A1

[2]

[2]
[4]

(b)(iv)

work done (by frictional force) = APE — AKE
or
work done = 200 000 - 62 000
(values from 1bliii) 1. and 2.) C1
(frictional force = 138 000 / 340 =) 410 (406) N
[420 N if full figures used] A1
[2]

—ma = mg sin 20° — for ma=-mgsin 20° + f C1
-95x3.0=95x3.36-f

=600 (604) N [2]
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Answer all the quastions in the spaces provided.
(a) Define accalarafion.

{b) A man travels on a toboggan down a slope coverad with snow from poaint A to point B and
than to point C. The path is lllustrated in Fig. 1.1.

Fig. 1.1 {not to scale)

. The slope AB makes an angle of 40® with the horizontal and the slope BC makes an angle af
207 with the horizontal, Friction is not negligibla.

The man and toboggan have a combined mass of 95 E "

The man starts from rest at A and constant accaleration batween A -and B. The man
takes 196 fo reach B, His speed isB6my ™! at B.

{) Galculate the acceleration fromiA 1o B,
celeratior

n= 36

B 4 == 1.8

accelaration = ... | ﬁﬂu ................... m:r.2 [2]
(ily Show lhat-lhe distance moved from A to B is 340 m.
S = WreLatt o s= 04 Froasx 19t
| = BY|. HEm N 30w,

e
(1)
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1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

Select
page

Your
Mark

)

m MIDDLE Low

Mark scheme

acceleration = change in velocity / time (taken)
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v=0+atorv=at
(@a=36/19 =) 19(1.8947) m s

C1
A1 [2]

s =Yu+ Wt or s=V/2a or s = hat?
=% x36x19=36%/(2x1.89) =% x 1.89 x 192
=340 m (342 m /343 m /341 m)

M1 [1]

(b)(iii)

1. (AKE =) %2 x 95 x (36)?

=62 000 (61 560) J A1

2. (APE =) 95 x 9.81 x 340 sin 40° or
95x9.81 x218.5

=200 000 J A1

C1
[2]

C1
[2]
[4]

(b)(iv)

work done (by frictional force) = APE — AKE
or

work done = 200 000 - 62 000

(values from 1bd(iii) 1. and 2.) C1

(frictional force = 138 000 / 340 =) 410 (406) N
[420 N if full figures used]

Al
[2]

—ma = mg sin 20° — for ma=-mgsin 20° + f
-95x3.0=95x3.36-f
f =600 (604) N

C1

[2]
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{iiiy Forthe man and toboggan moving from A to B, calculate

1. the change in kinatic anergy,
kE = imv"-

=3X95X 30
= o

Rl

change in kinetic energy = ... X e smemsnnn e o [2]

2. the change in potential energy. . -

GPE = mgh e e m\'ﬁﬂ 4 5“ S
S Glna iyl A0 = 1SxAFIxl ST

L E LIS L

q509.91 GPE= AT xaMX1LDY = [307.u¥

oq

chan_ga in F'm‘tanlilal I H “5 ......... e sreaseeeneren JI2]

{iv) Use your answers in (lli) to determine the average frictional fuma 1hat acts on tha

toboggan between A and B.
i"ﬂ-‘ ] :l‘ﬂ%
F=ma q5x 9.1 = 13199

FCHONE] FOTEE = rrsssseesssscsiessseesssssanssssassessensens e N 2]

(v} Aparachute opens cn the toboggan as it passes point B. There is a constant deceleration
of 30msZfromBlo C.

Calculate the frictional force that produces this deceleration between B and C.

N~ Fzma -k e ul e my
W= F = 8513 p F =113 = 4§ %9.8) :-’{ﬂl':“
':!%1-9-
Irictional force = (A M [2]
[Total: 12]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

Select
page

4

Your
Mark

)

(0|
(a)

m MIDDLE Low

Mark scheme

acceleration = change in velocity / time (taken)
or rate of change of velocity B1

(1l

(b) (i)

v=0+atorv=at
(@a=36/19 =) 19(1.8947) m s

C1
A1 [2]

(b)(ii)

s =Yu+ Wt or s=V/2a or s = hat?
=% x36x19=36%/(2x1.89) =% x 1.89 x 192
=340 m (342 m /343 m /341 m)

M1 [1]

(b)(iii)

1. (AKE =) %2 x 95 x (36)?

=62 000 (61 560) J A1

2. (APE =) 95 x 9.81 x 340 sin 40° or
95x9.81 x218.5

=200 000 J A1

C1
[2]

C1
[2]
[4]

(b)(iv)

work done (by frictional force) = APE — AKE
or
work done = 200 000 — 62 000

(values from 1b(iii) 1. and 2.) C1

(frictional force = 138 000 / 340
[420 N if full figures used]

=) 410 (406) N

Al
[2]

—ma = mg sin 20° — for ma=-mgsin 20° + f
-95x3.0=95x3.36-f
f =600 (604) N

C1

[2]
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