WOVK, Energﬁ and. Powe,(

100N

(b)

150V
/

<
Poweyr = Fovee ,-(\/C\oc\"l;j
50 }5xloco = Fore % 19

Force < 3000 N

F:ma/ arr)\ie& t&owo\lle\ to Uhe s\ope .

3000 — 1860 — Weul\'\l: comfoner\t - MNa

300q " dolun s10p€
» V200 — “]003 S\in4° = qoo a-
PC)V\/erf FO(CQ X\/@\OQI:J ((,L:— O.e&q‘—] ms»~2 Eo 4‘(&/,’5
so 49 xiooo = foree x 25 w=- 0bBms % ko ZArIO,
Corce = 300N (63 \woll = Force x Adstance
C ot A whele st ’ = o x 800
a) Fzma, a,')f)ler ko the ol SJS}:Cm' | Z L 4voco T
jso0 — ibo —100 — we l:c:om)mreﬂlf = ma_,} )
o down s'loooe - Hof 2007 4
1550 = 20009 Sind. = 200 i
1550 = 20009 CI‘EQ = 2000 QL |
Q20425 ms™™ x
(b) t‘:ma) O\ﬁ)]iec\ ko he bcn\ei(: 1009
Tension — 19C — We; twmfcncm& - ma .'
down slope | Power = Force X velocity
T— 100 — goog Singdl = 8O0~ | 3axio = Fore X 1b
T - 100~ 8009 ¢ 5—_[6> - $00 ~ O 425 } Fovce = 2060 N
T:7=20/V . ‘ So 3:2000»],
o Constank 5)063&&, so o= 0.

qocq

(o)

Ak vnou imum velociky
accelerakion 8 Z2evo so Kverc
mwslk be ne cesutkbant ferce
(F=ma) ok s we mas £
x = igooN .

force. v’c:'\actl:j
oo X \/t\OC\l:jj

have
Puk Power =
Y X 1000 =

Mo . ‘\/e\oca'l;j -

. |
295 mMS

allel to the slepe

wel \; oM Gm’t: nac
Abwn slepe

edo !DO\Y

—

foce x Ve\oC\'Lj
Wol = force x 0 (stance

Fzma.



2008
WA speed dws™
5 f N
2232 ~212%
— 10Hm
B
SF&L 35 ms™!

(o) Loss In xookentxa\ energy = My h
_ (B0 tHO)x 1.5 x loHt
= YU1LB3 T
Gran v Kioek Y
o \ \/Z\ne \C,\ 6Y\er§j
= gmMVg ~ 32 MVa
= 4¢90x35%— 4 x90 <27
= 5H49qH3 T
The A\‘Herence bekween the gain in WE.

and bhe loas in P.E. is Uhe el e
Aone &Sm‘nst vesistance
11728 —suads = 36783 T

C\o) Wol = Fovce x Dis Lance
1335

b) Power =

M MAX (MU im 5‘"3’

(b> KE ot A= imv:'

Ix35xu?

. |=75u1.

AE B, Uhis has been bumed ko FPE.
PEak B= ™

3. bxq, 8 x 25inol

3.5 x4, x2X 2

\1

i

= "‘—lllb T
so . T5ur= Heib +13-72
(,(7’ - 3‘036

w = 9.6 s

(4> 500N/ T
s g I

cAnE N

50003

O\) Power = Coree X Ve'\oc{l;j

fower = For X 12

Fovce us\'nd F-ma

T -1500 = 5000 O 2
T2 3500

So Power = 2500 x 12
| — 30000 W/

Force x '\/e,locaL[j
H5000 = Force x veloctly -
e e aceler

musk have

abion 1S Ztvo.,
1500 .

=

3,743 = force X
Force = 275528 N, ko A Se (n F=wmd,we
. . So 45000 = 1500 T v
;s o 3oms

Frickional
Lg} Wekl = Force x Niskance

Frichonal Fovee = mR
Reselve )ﬂerr)er\A{CV\\a( ko Yhe ra]ahej
R = 3;58 cosS
Pz LEXTEXE
So Frickonal Foyece = 6.56N

well dhone %gwnsk frckion
= 0.8 x 2

~

13723



ok w

B @ Sind =

‘ 6LOON

[ 5004 Sind, ,5008
f ol

#4

{ ~
,l! 7 Q} pasy ;.‘:‘
i

0) | Yn defngddioc F=ma or y WMWCHJ m barale) c lekhr

T — b0O —-15003 sino = 1500a

J

Power = Force x Veloosty

| 30000 W = Force x & mg~!

Force = 3750 N

6

3750 — boo — 1500 X 9.8 X 7o
1350 = J500a
o = 0.9ms_

1500 ¢

b) Buanedd macsimum ik awmrnu\. a=0ms>

T — boo -* l6003$md,- 1500 X O
T = b0OO + 1500 x ‘T,Sx

T = 2400 N

9

| Power = Force X Ve\oc\‘\:j
| 30000W = 2400 x VY

v = ’2'5m5—,




3 603

o) Constant G‘oec—zl O ms™ so the actelevation is O mg™

F= roo-

Wsing
? - B0 = 300 x O
;—5b4o T O

? = 5O

- Force x \/lesoc{bj

3ing Power -
Power = BHBHO XbO
Power = 32100 W
32. KW |
sind = TG

5HON

'\/\551\8 Fovce = Power ﬁ'\/e\ac\i:j
Fovce = (32,4 x1000) = 19

= J\bON

Fovce =

U\Smﬁ r’:'mO\/ }oava\\e\ ko WQ s\o}oe.

Q_lbO-JEHO—EfOO%S)nO(. - 800X o.

2160 - 5RO — $00XLEXTE = B00 ¥ a
N30 = S00 ¢

an =




M2 Haf 2012

Q)

Engine
7 o~ snol = 0,

woN &

) 0/5 12,003

(a) Wsing Power= Force X Veloaty
75000 F A 25
F= 75co0 - 25
F=- 3ccoN

Wsing  F=wma on Khe vehile ; pavallel Eo the slepe (o :+\/€)
3000 — 600"'W€\'6\1t cgm‘ognenk Aown S\OFE- = 1200 o~ |
3000 = 600 — mgsina = 12006
2400 — 1200X3,8Xx0l = 1200~
2400 — WW\7b = 2000
1229 = 1200
Az 1,02ms—*

k) Wsing F= ma on the \/e,\r\\'de, Parallel ko the S\af‘ﬁ C 7\:*\/6)
Engine force - 600 — L1 Tb= 1200 XQ
. —Conskant speed_
E”nﬁ\'ne Force = \TT76N

Wsing FPower = Fore x \/e\oc\‘l:j
Q9000 = 177 X V
v = 40000 - 177
v 50. 7T ms~™'  coeveck s 3 s+

I

ll




M2 Haf 2012 oMs
O
N en
A\F
o5m
01‘3 {/

B:j E“Qfﬁj Considem bvons '
Kinebic Energy lest = Petenkral Enemda\'neol, + Work done
ag ainst frickion
i my = = mq CI-4—0.5) + Fovce x Diskance
j xGdxViz 0lXx9.8Xx09 + 6 x1.2

0 OBV> = 0.882 + 7.1
0.05v*= ¥.0872 |
v:o = lbl.bM

v o= 12.7 ms") corveck to 3 s.§.

o




M3 Bof 2013

Tms~! 1
—ath oms

> _©

Al E——I5m —28

&) Kinekic Erey ab A= zmv*
= 05xgxT>
= b J »
Kinekic Enevgy ab B = OJ Cak resk)
So 19063 of Kinekic Encvigy 1S losE in going from A ko e.

b) AN the 1903 of Kinebkyc Encgy is loske ko work done_
rpaNns friccion.

Work done agains’c frction = 196
Frickional force X Distance Travelled. = 196
MR x i85 =906

wR = 1ip
(5
Butk R = &g
Rz I54N
5o T eI = 44k
5
W= _idb
15 x 184
Me oL

b
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oKW

(o) Power =

Fovce x Nelocity

Swnal = e

Lor Powex = Trachive force X \/&\oa’(zg

00w =
00000 =

F x
20 F

LO

F= 60000 - 40
~ = 3000 J\/

Ck) F=mo on e

Evavier ande Ne\gy fmvﬂ,\‘ne\ o the s lofe

N = t+ive

Trackive Fovce — 170N = 30N — weigh compor\cn\: Aown olO'D"

= (500 + 1500)a

3000 — V10— 30 — (500 +1500)x 9.8 X Sinol = 2000a.

2800 — 2000X9.8 X j& = 2000 o
2300 — i%00-= 2000 a
2000
b | -1
A~ = Oo/WG /
(c) F= ma on e Eravier; PO‘VO«He\ Eo tdhe .sioFe,z A = rive
Tension ' N tow bor — 30 — we»d‘m: quﬂrJMcnt “\"V’Jr‘quFg
= 900 a.
T“ 30 — ‘3303 51’“0( = 500 o
- 30— 500Xx9.gX jg = 50O X0.7]

T"‘i’)

- 350=

350

T = 351350 T30

=

730 N
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R

qokw/

R%séze Sink = 2
L - | Muooggas< ‘5

Power = forte x Vebc{t_‘j
90000 = fovce x H.§
Force = 90000 + 4§
Foxce = 18750 N
( Engne Force)

(a) When the Speed IS .8ms™),

o a\ﬂ:)ie&\ favaliel ko the slofe/, = tive
Engine fore — wea tcamdonent‘ Resstive = 40O0a.
wn.sbre Fore
\ 8750 — 400 SinA — Resistive foree = Hooo X . &
18750 — “00KABx i — Lesiskhe foe < 4800
17150 — Resiskive fovee = 4800
1715 0 - 4800 = PReasistive forca

Resiskive Foce = jz2350 N

(b) Movrimum velooky F a-= 0 ms™2
F=ma, appired ,oaraue\btﬁr-csiapej 7 =+ive

Engine ?ofce - weﬁ’htm"f’f\eﬂt’ Resiskive = YO a_
Aown shope Force.

Enging Fore — Hoosind — 2800 T H1000x0

Ergine fore = 400X 8’>< + 12800

Enging fovce — l"i"‘i’-OON

53, wsing Fower = Force x\/elac&_j The max)mum
90000 = Htopx \klcc.l:\j f Ye.loc.i:j )

Velooty = 90003 < i+00 6-25 o™}




M Hof 2015

Power W
Sind = ‘é_
RN 49
b00O
. when vz ms™', o= 2ms™2

Powey = Fovte X Ve&oct'l:.j S0 Fovce = fower

F= ma. on the vehidie, panilel to (he Slogg, H=rve,

— R = #F 200 = 6000a.

Vehicles Power _ Resyskance — weifhb comporent = m™a
Vehicle's VeJchﬂ':j ADWN s\ofe

P - R = mgsind: m a.

4

P — R - booog x & = 6000a

v 49

ol

v

when v = %b") a=2, s0
R

N - F200 = 6000 X A
5

5 p—R —F200 = 12000

13

5p - F200—12000 = R

ib

5p -19200 = R —

e ®

when V= "3"2) o= O (moveimum ve\rxs'l:d/' no acceleyakion) S6

P_ _ R = #200 = 6000 RO
_1_3&_

3P—R—-7200 =0

jo



E'ayua.l:irg ® ard @):

5 f ~19200 = 3 P —-7200
ib ie
5P -3¢ = -F200 19200
Ib 16

2 p = 2000

6

P =— 12000 Xjb
0 4

P = 9000 W

5ubsb.‘bul:{n5 bocK Vnko cqpma Efon @
Db P-19200 = R

R 5. x 96000 — 19 200
%)

Rz 30000 — 19200
A= logoo N




= | MA vt 20)b

on \CO\V\nﬁ e camon , the cannon bail has
___________________ Mo men ouwm

,,,,,,, moss x velocity
1A x 60O

n i

~ Cannon

e

T
Wsing e COﬂSer\/c\bgn of momenbum , K\'\e,

Mo men\:wm N ——— xvc\aa Lj -------

on. recm\mﬁ ‘will have momenbum F 200 NS

:l':z,oo; léooxv

7200 7 (600 = V

V= %-5m3"

- On 5gram\,wn t‘(\e_ \;o\:a\ energy lsj\ver\ b

Kinetic Er\e\r

OF Connon ch\:-\_c;Enev&:j a(:

__-= zm\/l + L amv*

(amnor\ Bd\}

= 0.5x1bOX.5% + 05 % 11X 600~ .
& lo200 + 2160000
= 2, i’7b,,zoo J .

By the princigie of consevvabion of encgy and,

assummq that no energy © st ko

S Oumc\_

e.\:c

Z, | 7‘6 200 J

he erergy (veaked by (ne burning o,{' the Chqv;fQ
1S9

<) Wol Done =

FOYCé x D\‘ Stﬂ nc & -
16,200 =

—  Force x | 2
Fovce =

lb,200 Tl

Fovce =

15 500 N




MA Baf 20ib

Kinelic Energy at A = 32 mv*

3 (F0)v?

35v*

i

Worll done againsk resistance in qoing from A to B

Fovce > Distance

- B0 %¥lb

il

800 J

Change in q(av(tatiqm\ fotenbfa\ energy Pping from Ato B

= W!\‘q"\,

= F0X9q.8 x(22~20)

= ?Oxﬂ'ﬁxl

= 13723

For the biker Eo reach B without pedaliing  we have

KE at A = WD against resistance + change in GPE

35v*=  g00 11372

35\/7"—: 2\72

v = 21712

V 3%

i

v = #-877635613
4

=~ 7.%8 ms”' ko Qdp.




, Engincf‘.’ne—,

Mo.x\mum accc.\eml:\on occuVS when t’he. engmcs fawc.vr |S
operabing at (ks maximam, 2ooow.

4\A$'\\r‘\5” Pawe,( ...  Fo arce x \/elor_\’lﬂ
12000 = Engmc Farce_ x 3

_Engine fowe = 400N S

,U\ﬁmg F, ma. rara\\e\ \:o Ehe S\are 7: 1— .ve

__Engine Forcc — Re.s\siance ko mokion

- We.\gh\: co mPoﬂe"'\'-' 0\0‘”"‘ - ‘OFE ‘  e q_-
»iooo i \—1—60 — 3600gsind = 30004
H000 — Lﬂ;o .3000><‘t . x0- l— 5000a_ |

600 Boooa_

o
o

Sindzo-|

the aceewahior, will be zem,

| KE the macimam velooty,



o Power = Engine Force x Velouby -
B izo00 = Engine fore > v S
 Engine forre = 12000 -

"4

o Woing P> ma, parallel o the slope, P =tive
Engine Force — Resistance o motion. — 10V
— weight component down slope = ma_
N 12000 — 4460 —10Y — 3000gSin A = 3000 XO
V Nk

2000 —Hb0—10V —2940 =0

v
12000 — 3400 —iOoVv =0 - _
4
12000 — 3460y —0v =G - 7
lovZ + 3460V —12000 = O -
vZ F34ov —1200 20 '
- =1, b=340,c2-i200 -
V= —5‘*0 * {?‘-\-O’“-H-LDC"I?.O?} B B
2 x| -
. Eier v= =340 1/ 340 % ~4 (1)(~1200) -
v = 3.49 ms? re Z d.p -
| pr w=—add— \ 240%- 4 CD(1200) -
“““ “ v~ —-343:49 mg"’"’ta”jz";\”';_m -
L Nonsengical * vehide (s now travelling )
o _ dwnslope. -

| @ mathemakey

wwu~ makhemalsq.com



fower = Chanc‘e in E“CV‘U ? Erg)m ?ower - Work Donc bq Engi me -

C\r\ange_ nTime Charge_ ynTyme
‘—I'3000 = Wov/K Done by Enc,me

8

_ Work fore by Engine =430 X

= 3440003 ‘

” Some o{' H\\S enevgj \S c,on\(e\/(:eA m\:o V\mel:\c. ene(g:,, some

| nto 3mwtahona\ fdtcn\:u\ eneqqy ;. au\o\ Some is last due
,, l:o wo(K done Aﬂaw\st resiskive {orces

Gaain in V\‘“ehtE"eﬁﬂ 2 mvcnd, — Zmv, begmmn_g :
= 0.5%4000 x5% _0.5x4000x2%
= 42000 J

§'\§

m\gk. |
Hooo x‘lr% x\ 5 ‘
5 8’8’00 \l

%I\Eu




Energy tmmkon -

Wo(K Done. bq Engine = Goin in XE + Gain in GPE

I worK Done against resistive forces

Lek x dencte the worK done against resistive forces.
Then

394000 = 42000 + 58800 + X

X = 344000 —H 2000 — 5¥8E00

= 14320030

The total wor done aqainst the resistive forces -

Auvmq thys 8 Second pev.oA is 2432007

S’

@MW wWww ma(hanatg. com. |



M Haf20)8 ey

Smo(, 1

’ 2]

Mae_ as =0 ‘-l—m.S?\
Pan FC) v= 15W\5"—|

é?Gex = 61'3«\ x(jﬁvmo\e( |

- So 000 725 &'ij -
| awjm;zooor\l
F,ma, oorjr\r\o\\ Sjjhe_m/ Jn borale\ 1 v \lee\r\v Z\:-—H(-
2000 — 120 =60 — pwyBA jawr y flethr = mq_ -
| 1¥20 — (1500 +M\js|'nok = C\500+M\ x0. “
| 1820 — Clﬁoo’rmﬁx"l 8% 37 = Ci%00 +M)g<o '—+
| 120 — Z (1500tm) —, o 4 (1500 +M)
1820 — F00 — & M T 600 oM
| 1820 — F00 — 600 = O LHV\ +. ‘5”){\77

. - DlQ,Z 2.
M= 600  Kgq

F* ma,) ar j b!e\af/ yn bam\e\ \r H(’/U"’ ¢ =T {;
T — 60 — pwysau lawr y [lethr = M0-
T—60— Mgsindz | M X0

| T—60 — 600X48x 5 = sooxUF
| T—60— 280 = 2~+O -

7 | T = 240 +60 -1"2-60

| T= 530N

7:——-——_'_——/




— | ma vaf 2019
| HaUW
/\/7/ Sind =_1
-, 20
T, L~
i4oN \//‘/\/f‘%\i‘“ Pver= Goym x Cdﬂ%«mo\ef
/\L lUWﬂ g U
P A
a) F= ma ary S':,s\;cﬂ\} yn \oam\e\ a:\( HCW\IJ 7‘ - '1'\'75:
— Gryn yr insan —260 — 140 — (16009)Sind = 1b0Ja
Pler  — 260—140 — (Jbooq)/ 1\ = 1600a
Cyflqmder L"ZOJ
~J
Hgooo — (&9 = Lb0o0 a_
24
g\lb = (600 a
-2
a. = 0.5img
b) 0s yw V= 2cms ™ cqyflpniad Yr Bl-aevibyd qw 0.5Iwmg™ %
N F= ma ar yr blgevbyd ; yn bavalel e e, A =+if
T — 140 — 600g9SinX = gooa
T — 140 — (,ooxqfaxé'o = 600)(0,5“;
T3 = 306
r= #400
N






