PHYSICS 9™

Numerical 9™

ICHAPTER # (@)
M o5 b s
5 pm = 5x10% m
15 ns = 15x10° s
6 us=6x10°s
5fs=5x10s
M IS S8 ead
S e =ms =05 mm
IS Ad9 =vs = 10
LC =ms/vs=0.5/10
LC =0.05 mm
i (@) o s
5.123x10* + 3.28x10°
= 5.123x10* + 32.8x10% =
(5.123 + 32.8)10°
= 37.923x10*
= 3.79x10° m
(b) s st
257x102 - 3.43x103
= 257x102 - 0.343x10°?
= (257 - 0.343)10
= 2.227x102 mm
i (@) s st
(4x10° kg)(6x10° m)
= (4x6)10%6 kgm
= 24x10° kgm
= 2.4x10% kgm
(D) (oS s sl
6x10° m3/2x102 m2
= (6/2)10%2 m32
= 3x108 m

S polne IS

(@)1= 24 hours
=1x24 x60x 60

= 86400 s = 86.4x10% s
=86.4 ks

(b) w2y 1=7 days
=1x7x24x60x60
= 604800 s

= 604.8x10% s

= 604.8 ks
(c)oe1=30days
=1x30x24 x60x60
= 2592000 s
=2592x10% s

=2592 Ms

3 i it
(a)v>1=24 hours
=1x24 x60x60

= 86400 s = 8.64x10* s
(b) w2y 1=7 days

=1x7x24x60x60
= 604800 s= 6.04x10° s
(c)ok1=30days
=1x30x 24 x60x60
= 2592000 s
=2592x10° s

(@) e s

4x10™* + 3x10°

= 4x10*+ 0.3x10*

= (4+03)10*

= 43x10% kg

(b) S sSabel

54x10° - 3.2x10°

= 0.54x10° - 3.2x10°°
= (054 - 32)10°

= -266x10°m

(0) oS
(5x10* m)(3x102 m)

= (3x5)10*2 mxm

= 15x10% m?

= 15x10° m?

(D) (S s S sl

6x108 kg/3x10* m*

= (6/3)10%* kgm’3

= 2x10* kgm

3 285 bl

(3x107 kg)(4 km)/500 2

— 3x103.4x103 kgm
5x102 52

= 12x10%%? kgms2/5
= 2.4x10* kgms™2

R ety Obled
(@)0.0045m=2
(b)2047m=4
(€)340m=3

(d) 3.420x10°m =4
B SB sy

(a) 5x10* m

= 5x10' x 10 m

=50 km

(b) 580x10? g

= 58.0x10' x 10% g

= 58x10° g =58 kg
(c) 45x10* s
=45x10'x 10* s
=45x103s=45ms
[1.8] s se s

Juw = v = 3x108 m/s
<39 =t=1year

1y = 1x365x24x60x60
1y = 31536000 s
dpold=S5=7?

Lo —> v = S/t

S = vt = (3x108)(3.15x107)

S = 9.4608x10"” m

u&)gd:‘-".‘iu‘:dﬁ
d=13.6 gem?
=136 xEx-L;

=136/10° x 4 kg/m?
= 00136 x —1, kg/m?

(10-2)3
= 00136 x - kg/m*
= 0.0136 x 106 kg/m?
- 13600 kg/m’®

= 1.36x10% kgm3

CHAPTER # @
B IS AlolosS L E I dgn 35
Sy Sl =vi=0
SéylaSy) = g = 10 ms™
cdg=t=1s
S=vit+3gt?
S=4(10)12=5m

@S 8 SunsS 144 oo sy 1o IS 20

B S oS e 5 S ol S S
Sy dlul =vi= 0
Y9 5T = ve = 144 km/h
L
cd9=1=20s
odoluSyl = a = (v — vi)/T
= (40-0)/20=2 m/s?
S=vit+3af?
S=%(2)(20)%=400m
E@sém&%éd@&é@ﬁ
Cuwy=Vi=0
dpolt=5=5
cd9=t=4s
S=vit+3at?
S=%a(4)’=8a
Now for S/4 = 8a/4 = 2a
S=vit+3af?
2a=3at?
4=
t=2s
EI—
dold = 5=300m
Juw =v=60m/s
cdy=t=?
o —> v =S/t
t=5/v=300/60=5s
V] 8 5055 252 s oy 1500 20
K3 oaoluSi o 3 S ol g S i
Sude ol =vi= 0
Gy 3T = ve = 252 km/h
v = 252X00M = 70 m/s
cd9=1t=20s
MM‘ =a=?
a=(vi—v)/t
a=(70-0)/20

a=35m/s?

M S5 20 GS b s s9b 0 IS 4
oIS (e Jlg 5SS (§ Jb ygl saidy
Gy gl =vi=0
SdoykaSyl = g = 10 ms
cdy=t=4s
dpoldt=S5=?

Gyt =ve=?
S=vit+3gt?

h = (0x4) + 3 (10)x(4)?
h=0+%(10)(16)=80m
vs=vit + gt

vi = (0x4) + (10x4)
vi=0+40=40m/s
»‘GWJJDJ?&'&W&}& 30
-0 polas 2y

Gy ol = vi= 30 m/s
Sy =ve= 0
sl = g = — 10 ms?
Sb=h=?

cdg=t=?

2aS = v} — v}
2x(-10)xh = (0)? - (30
-20h=-900
h=900/20=45m

vf = vi+gt
0=30+(-10)
-30=-10+%
t=30/10=3s

35 L fiuo 360 s i § s 72
SRSy

Gy =v=72km/h

dols =5=360m
cdg=t=?

Juw —> v = S/T
t=5/v=360/72=5h
éﬁ@f%dw)uﬁn:\&i«ﬁo
B o) oSl 10 3 S ol Juen S 43S
S dll = vi= 0
G931 = v = 90 km/h

Vg = 202100m = 95 /g
cd9=1t=50s

WM! -a=?
a=(vs—vi)/t
a=(25-0)/50
a=05m/s?
555 S S SIS 15
S \S 3y g o oo iS5 § e BS
Gy sl = vi= 5 m/s
SluSil =a=15ms?
cd=t=bHs

Gyt =ve=?

vf = vi+at
vi=5+(15)5)=5+75
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Vf = 125 m/s

5 S5 i 10 6l S 0SS 2
S S b ol US 5 Jer S e IS § e
S Sl = vi = 18 km/h

Vf: 18x1000m: 5m/s

3600 s
Saolusil = a = 2 m/s?
cd=1t=10s
dyold =S5=7?
S=vit+ 3 gt?
S = (5)(10) + 3 (2)x(10)*
S=50+ 1 (2)(100)= 150 m
5452 S o oo 255 38
BonlS iyl g Al v S 3 o
GV Juwl = vi = B4 km/h
Vi = 54 x1000m = 15 m/s

3600s

Gyt =ve=0
dpolb=5=25m

OdySil =@ =?

2a5 = v} — v}

2 xax25=(0)-(15)
50a=-225
a=-225/50 = - 45 m/s?
G9 Jlo 35 S b 2 3 S aw sieo 45
Sd c3ytS gl SonlS

Gy gl =vi=0
odyluSil = g = 10 ms

dolb=5=45m
Gy 53T = ve=?
cdg=t=?

2a5 = vf — v}
2x10x45 = v} - (OF
900 = v}

vfz =900

vi=30m/s

vf = vi+at

30=0+(10) x t
t=30/10=3s

(0 20,55 Gyl 5y o
G dygl o S b fuegf 10 glo & TS
2 S S 0.8 gl § IS
Gy de =vi=20m/s
Gy Sm9 = V2 =4 m/s
oy = S1= 10 km

=10 x 1000 m = 10000 m
alold | wes = S, = 0.8 km

= 0.8 x 1000 m = 800 m
Gy Jawgl = Vove = ?

@6 e i b = 112 St/
=10000/20=500s

©b g (g 9 = T2 = Sa/ V2
=800/4=200s

cds S =t1+12=700s
dpoldosS b 8 =51+ S,

= 10000 + 800 = 10800 m

V, - totaldistance
ave total time

=10800/700 = 154 m/s
§L~§3J5‘n5&#édlsdbéﬁuw$$w5
-GS sy iy

ey gl = vi = 0

éylSyl = g = 10 ms™?
cd9=t=bHs

Gy 63T = vg = ?
sub=h=?

S=zvit+ gt

h = (0)(5) + 7 (10)x(5)’
h=0+3 (10)(25)=125m
ve= v +af
vi=0+(10)x5=50m/s
y“&éwdw\ww» 15

S S ol sy 558 o S 3
odoyluSil = g = - 10 ms2
cdy=t=3s

Gyt =ve=0
Sdbodgz>g0 = hi=1lm
swb=hy=?

Gy gl = vi = ?

vs = vi +at
0=vi+(-10)(3)
vi=30m/s
S=vit+3gt
h=(30)3) +  (-10)x(3)*
h=90-%(10)9)=45m
sub S =1+45=46m

Chapter # (;j

o s SIS 5605 9 5 e 4
293 P 23883 S pkis 2 w93 S o5 80
S S ey § oy

oo § oo Lo = my = 60 kg
Gy Sk e = vi=4m/s
oo Eadiy 2 9> = m2 = 80 kg
Gy S o 2 gs T V2 = ?
0 = mv1 + mav2

0= (60)(4) + (80)(v?)

v2 = —240/80 = - 3m/s

M 5 55 e 10 e SIS 15555
S NS § A 22 8w B 9l S @il
S PS8 o ol B 2590 8 Sy
s=m=5H kg

Gy Sl = vi = 10 m/s
Gyl = ve=—2m/s
cdy=t=5s

F = AP/t = m(vs - vi)/t
F=5(-2-10)/5=-12N

| 68 il B gn e 2
S8 push S SH S @S 5510
wb=ms= 10 kg

OdoySyl = a = 2 m/s?

ou9d = F=?
F=ma=10x2=20N

H S usb oiss 7500 8 S S 5 f5 3
72 20 36 393§ ool B IS bS5
FRBS 5 559 4145 § oo 55

o = m = 3000 kg

owe® = F=7500 N

GV dlwl = vi = 36 km/h

vl = 36x1000m - 10 m/s

3600s
Sy 83T = ve = 72 km/h
Vf: 72X1000m: 20 m/s

3600s

cdg=t=?

&&9}“&! =aq=?

a=F/m (F = ma)
a=7500/3000 = 2.5 m/s2
vf = vi+at
20=10+(2B5)x t
t=10/25=4s

16 s i e S 55 s 150
Byl isnge EUsS S S

ok =m=15g=15 kg/k

= 15 kg/1000 = 0.015 kg
Gy = v=150 m/s

Eikoge = P=?
P=mv=0.015 x 150

P =2.25 kgm/s

@ o0 e 0,004 55 S b S 21,5 160
25 3 g TiSuaw § Ao 52 a0 28 (o
S S ousd S

ok =m =160 g = 160 kg/k
=160 kg/1000 = 0.16 kg
SNy Sl = v = - 28 m/s
Gy s = ve= B2 m/s
cdy=t1=4x103s

F = m(vs — vi)/t

F=0.16[52 - (-28))/4x10°3
F =0.16(52 + 28)/0.004

F = (0.16 x 80)/0.004
F=3200N

Muﬁm Gy sy § o

L8 JsS = my

Y9 SdsS =

ool B39 = M2
Sy § @9k = Vo= ?

Gllas & 09y 7S S iisese

Pi = Pf

Gy dg e 36 =0

0 = mivs + M2V2

Vz = — mvi/M2

Bl § XS § Ao UL S eS8 3
& 385 -9 bS5 o b S u9s SeS 552
G0 1S 5 5881 Sugise
o5 e = mi = 3 kg

o Edb e = m2 = 2 kg
Gy S b e dg e 315 =

u=5m/s

G § b s Ao aw 1SS =
uw=0

Gy A4Sl & 315 = v =2
mals + mauz = mavy + mavz
(3xB) + (2x0) = 3v+ 2v
15+0=(3+2)W
v=15/5=3m/s

351 B S pucr S (185510 00
A5 500 o i B
S e (3uly 55T

ok =m=10 kg

o =F=5N

Gyl =vi= 0
cdy=1=5s

C).&QMI -a=?

Gy 53T = vp=?

a=F/m (F = ma)
a=5/10=05 m/s?
ve=vi+at
vi=0+(05)5)=25m/s
By 19 2 Wl 19l 098 2kia §_ 5580
ok =m=80 kg

A8 0w =g=10m/s?

A5 Wl =g=16m/s?
090w = We=?

09 n bl = Wp=?

W, = mg = (80)(10) = 800 N
W =mg=(80)(1.6) =128 N
55 10,5 5 S 555 800
5 L 3 S5 en 30105
-anlr st

o = m = 800 kg

Sy dlol = vi = 10 m/s
Sy 65T = ve = 30 m/s
cd9=1t=10s

F = m(vs — vi)/t

F = 800(30 — 10)/10

F = 800(20)/10 = 1600 N

LS 5up 550§ B 555510
§Sns A 300455 S S B S S
2 S glo S Juw
8 JsS =mi=5g=5kg/k
= 5 kg/10% = 0,005 kg

Juw §dsS = v1= 300 ms™
ool E@9i0 = M2 = 10 kg
Gy § Gy = V2= 2

Vz = — mvi/Mz

V2 = — (0.005)(300)/10
V2=-0.15m/s

B S e S (55 TB e

Jea 355506 S e 30009 3 5w LS 5y
oo o 3002 Sy gl 8 IS 3
£ Sbdbls
c39=1=30mint=1800s
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wL8Jb=m;=300g

m1 = 300 kg/k = 0.3 kg

Juw SJb=vi= 35 ms?

gﬂ‘ﬁ SL.AA.; =M2=75 kg
Gy S ako = Vo =2

Vz = — mvi/Mz
V2=(0.3)(3.5)/75
V2=-0014 m/s
V2=-14x102m/s

S=vt

5=0014 x1800=252m
G ke 0.8 43 SIS 56500
w38 AS959200 £ s> v & BiSus
Wlr & LS & s 1.2 403 rugs S- 0o 65
0¥ (e 4 S 095 099 5 9w

oL 83 L = my = 6.5x10° kg
= 6500 kg

o 3 4 wos = Mz = 9.2x103
kg = 9200 kg

Sy § 23 d cd aw IS5 =
=08 m/s

G (§ 05 2 ru9s g 31SS =
w=12m/s

S S 0d ugigddm S 1SS
SwVg=v=?

mils + malz = Mavi + mavz

mils + maUz = mv + mpv

v = (6500 % 0.8) +(9200 x 1.2)
650049200

v =16240/15700 = 1.03 m/s
S S S B S A5 7D
st F0 30 -9 DDl S5 1S 8 s
IS dliold (5. 0 Bl TS B e py3 §
wk=m=5+55=60kg
Gy dll =vi =0

o =F=90N

39N =11=8s
Ccdglwgpd=12,=8s
dpld=5=7?
a=F/m=90/60 = 1.5 m/s?
vs = vi+at

vizO+ (15)(8) =12 m/s
Szvit+1at®  (for I* time)
S1=(0)(8) + 7 (L5)X(8Y
S1=0+% (15)(16)=48m
So = vt (for 2™ time)
$:=12x8=9%m

Aol £ =5=51+5;
5=48+96=144m

08,55 e 18 S 5504
Lo LS ubedl g i S5 e

ok =m=04kg
Sbde=h=18m

Sub w9 =h, =08 m
SholuSy = g = 10 m/s2

ool = AP =2

Gy S 3 8 aw s g
2aS = v} — v}

2 x 10 x 1.8 = (vs)? - (0)?

vfz =+/36

vi= 6 m/s

g (§ Sl S5 sutidy (590

2aS = vf — v}

2 x (-10) x 0.8 = (0% — (v

vi=4m/s

oy Ao Gudg gig dSisS

AV = Vi -V

Av=(6)-(-4)=10m/s

AP=mAv=04x10=4Ns

2 Bb § pgl Cow

3.9 55 oo 200 S8 5502

S5 52 b S S oS K 04 gl

an S LSS bS5 a o o o (S

5 3 g BiSian 3 Auo 6 5 SUb

-Son LS 5o S Ub S

ol §db e =m1= 0.2 kg

ol Edb s = mz = 0.4 kg
Sy L aw 313

Gy de =u =20 m/s

Gy = U2 = — B m/s
Gy & 3185

Y9 de =vi=6m/s

Sy g = V2= ?

mius + maUz = mivi + mavz

milr + malz — mivi = mavz

Vo = miuq+maup—mqvq
mz
Vo = (0.2)(20)+(0.4)(=5)+(0.2)(6)

Vo= (4+2-12)/04
v2=08/04=2m/s

Chapter # (:j
H ol pos ol e Jgy IS 5 e
oo e = F1=200N
vt 93 = F2= 300N
ot G = F3= 250 N

y
S
«'.\
45°
v -
A 2 F4
30°
5 X
y

F=710Nat 0 = 43°

il 38058 355 400, i g 25
Loy LSS 55 Sl

ovss = F= 400N

pf tisge =L =25 cm
L=25x102m=0.25m

S = 1= FxL

7= 400 x 0.25 = 100 Nm

S o 395 160 4 5 55,555 60
-onN 9 (5390 9l (B

owsd = F=160N
49 = 0= 60°
= Fye=?

5> $agee = Fy =2
Fx = Fcos0 = 160cos(60)
Fx=160x050=80N

F, = Fsin6 = 160sin(60)
Fy=160x0.86=1386 N
iV] 555 60 615 45 555 30,33 o
3y ol oS Sl B pp dlaold 58 e 3500 0ygd S
- oS g S oiss 18l &

o de=-Fy =18 N
0P Sm9s = +F = 60 N
dlold a S0 =d = ?
+Fx = +Fcos6 = 60cos30°
=60x0.86=519N
+Fy = +Fcosb = 60sin30°
=60x050=30N

oo illie & a pugs S (+F) 29l (-Fy)
Tclockwise = Tanti clockwise
+Fyxd=-Fyxd
18x1=30xd
d=18/30=06m

M s Oge) o (§ s (i 40191 395 B
OIS 55 o Qgra Ol - (58 I

A le_20cm :O< 20cm g

¥
O9=W=5N
dwel = AB=40cm=40x 10
2m=40/100m=04m
del 251 =OB=0A=20cm
=20x102m=0.2m
M:T:')

*F«=0,2F,=0
Ti+T2=W
2120, Tow = Taew

3 W iy BT Sl 65 (B) S
Tix AB=W x OB
Tix04=5x0.2
T1=10/04=25N
as Ti+T2=W
25+T2=5H
T.=5-25=25N
8o A 150,50 e (5 ie 12
038 S Siaen 5 30y 0948 o JSaw § e
-S\S
ok =m=150g =150 kg/k =
150 kg/1000 = 0.15 kg
Juw =v=8m/s
oy =r=12m
o098 i Ghuw = Fe = ?
Fe = mv®/r = (0.15)(8)?/1.2
F.=(0.15)(64)/1.2=8 N

o i 200 S 4555530
oS g5 3900 59 (IS

o =F=200N
a9h = 0= 30°
@ = Fe=?

e =Fy=?

Fx = Fcosb = 200cos(30)
Fx=200x086=1732N
F, = Fsin0 = 200sin(30)

Fy =200 x 0.50 = 100 N

) i 300,523 e 12
Bl S g Sler

o =F=300N

plewge =L =12m
St=1=FxL

=300 x 1.2 = 360 Nm

S )95 s (e 40 2 99,8 ST e
2 by S ke ) 2l (958 455 polne oS 019

| 4Dcm | 0em |

Oi9 polae = W2 =4 N

ol Byb § W2 =30 cm = 30x
10%2m=30/100m =03 m
09 polacl = W =2

ol Byb § Wi =40 cm = 40x
102m=40/100m=04m
Tclockwise = Tanti-clockwise
4x03=W1x04
Wi=(4x0.3)/04=3N
2A 2 50 Bylo S o il (g
10 1B (g 59l 6 alSe8 30
-5 ol uliago g gy oy § ol S8 40
09 = Wi=myg
W1=30x10=300N
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fjc;&ay)&@ = L1 =2m
039wy = W2 =mzg
W2=40x10=400N
ol Ciagelwgs =L2=15m
gS)lde&iAjA =?
’C1=W1XL1=3OOX2
71 = 600 Nm
12=W2xL2=400x15
72 = 600 Nm

& o Ol Lo Lol (o
ﬁ‘Wﬁwéﬁw3Oﬁ'3ﬂﬁ:¢é@5
5 3539 1S b S s s 250

=]

30cm———3

5cm

D9 = Wi1=250N

ol cuege M = L1 = 30 cm
=30x102m=03m

pl Cisgelgs = L2 =5 cm
=5x102m=005m

Q99 = We =2

Tclockwise = Tanti clockwise

W2 x 005 =250x0.3

W, =75/005 = 1500 N
S fn 35 150, g 30
B39 1S g 8 Sl 38

St = 1= 150 Nm
plcaege =L =30 cm = 30 x
102m=30/100=0.3 m
o =F=?

F=1/L (t=FL)
F=150/0.3=500N

Jb i gt Bl S gz 55560
- palae s 2ol 315 53

60°

9=W=5N
a9y = 0 = 60°
w)}é=F=?

W = Tsinb

5 = Tsin60
5=Tx0.86
T=5/086=58N

F = Tcoso

F = 5.8 x cos60
F=58x050=29N

s Oges) poucs § e 439l igs 200

oSS 3 e Ugeey Ol - SSas

Tl TI

Ti+T2=W
T+T=200
2T =200
T=200/2=100N
)ﬂjﬁl.édjs)ﬂ&.é)buiﬂxl‘u:\élw
2 43S b s 1910 B iss 300
- polne e sigw lew otis 6 i 400
09 = W1=myg
W;=30x10=300N
pleageMNg =L1=16m
Wy lmed = W2 = mag
W2=40x10=400N
O9lwes =L2=?
P90 o OilgS Lo Tl (g
=T
300x16=400xL>
L.=480/400=12m
s g 150 gl S ez 65560

-2 polne U5 (10 Ogiey 09395 g I S

150 N
0 =W=150N

W = Tisind

150 = T x sin60

150=T1 x0.86
T:1=150/0.86 = 173.2N
T2 = TicosO

T2=173.2 x cos60
T2=1732x050=86.6 N

Chapter # (:j

U 55 100058 552 5.8 o st st
-2 9 IiSe 5 suysp S oz 3
$5=W=57,37
c39=1=10s,5s

w=P=2?

P=W/t=5/10=05W
P=W/t=3/5=03W

M By 55 oo 1 i § A B
£l G s

25 =P = 2000 W
cd9=1=60s
susb=h=56m

m = Pt/gh (P=PE/t)
m = (2000 x 60)/(10 x 5)

m = 120000/50 = 2400 L
B 5w § e 300U § iS55 0.05
-5 1S ol S 8 55 dr LS
owbk=ms= 0.05 kg

Juw = v =300 m/s

KE = 3 mv®= $ x 005 x
(300) = 2250 J

M S5 S (ol S 38 g s iS5
KE=%mv=%m(2v)
=1m@4v® = 4G mvd)

a -G WS ol S5 8 etiage U5
KE = P?/2m = (2P)?/2m

KE = 4P%/2m = 4(P?/2m)

H &S 5 23625 w0 9 Ugr 2005 e 5
S8

Sy=W=2007T
dolb=S5=Hm

w)}é =F=?

F=W/s (W=FS)
F=200/5=40N

@ S s 65 5 45h § 655 305 e 20
B9r SS9 55 8 g
w®=F=65N
dolt=5=20m

49l =0 = 30°

Sy=W=?

W = FScos6

W = 65 x 20 x cos60
W=1300x0.86 =11258
S 5555 3000 o s S s 54
S 1S oo S5 S8 S8

oele = m = 3000 kg

&5 =v= 54 km/h =
54x10° m/3600 s = 15 m/s
Sl S 38 = KE=?

KE = 3 mV@

KE = & x 3000 x (15

KE = 1500 x 225

KE = 337500 = 337.5x10° J
M) St S 5 5180,5 st 2 12
S8

ol = m =180 g = 180 kg/k
=180 kg/1000 = 0.18 kg
sub=h=12m

il Jaidy = PE =2

PE =mgh=0.18 x 10 x 12
PE=216J
M <8 S5t somiss 551000

5 gl & oSyl 8 JiSuw oy 3 4
-dz S5 e 5O o IS

o =m=1000 kg

Silusil = a = 4 m/s?

ol =S5=50m
cd9=t=Hs

2wy =P=?

P=W/t=FS/t = maS/t

P = (1000 x 4 x 50)/5

P = 200000/5 = 40000 W
P=4x103 W = 4 kW
ﬁ-éﬁgwu@é*-swﬁﬁ:‘—" 120
20 91 b o 10 2w o358 (§ o5 100 el

5% 65 S8 3 Qigles e o
i /

/ 10m

O=W=120N

ows =F=100N

ot =S5=20m
sb=h=10m
sk = E=?

S 2 SH=W=FS
W = 100 x 20 = 2000 J
Goilo3S Sl ik = PE =
Wh=120x10=1200J

— output energy x 100

input energy

E = (1200 x 100)/2000
E = 60%

S 595 2055 5w 3 gl S (6,53 60
S 2SS g

o = F=20N

49l = 0 = 60°
deld=S5=3m
Sy=W=?

W = FScos6

W =20 x 3 x cos60
W=60x050=30J

B 45 8 S Uyr 20055 o 5
B LS 8 g 95 8 urgh ciigss
Sy=W=207J

‘_;»)_9—5 =F=8N
dolt=S=H5m

4h=6=7?

W = FScos6

20=8 x5 cosd

20/40 = cosb

05/cos=6

0 = cos(0.5) = 60°
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100 s s 25,5k s 80
o Sosb A S 3 S B plSeS

ok = m =100 kg
sub=h=80m
c39=t=2bs

wh=P=?

P= W/t = mgh/+

P = (100 x 10 x 80)/25
P=3200W

@ 20481 053 o) oz 6 S35 20
S5 355 8 S5 08w 5 s § o 40
S \S ol

wlk=m=20 kg
SYy=vi=0

ou =F=40N
cdy=t=5s

SISk 38 = KE=?
a=F/m=40/20 =2 m/s?
vi=vi+at=0+2x5=10m/s
KE = $ mv? =  x 20 x (10)?
KE =10 x 100 = 1000 J
S SpHS160 254k ks 20
S S Gl Jaidisy

ol =m =160 g = 160 kg/k
=160 kg/1000 = 0.16 kg
sub=h=20m

&l Jaise= PE =2

PE = mgh = 0.16 x 10 x 20
PE=327J

29 o IS 3 e 356 S 1S 140
S S U5 S

ke = m = 140 g = 140 kg/k
= 140 kg/1000 = 0.14 kg
S Al = vi = 35 m/s
Y953l =ve =0

oyl = g = — 10 ms?
sub=h=?

2a5 = v} — v}

2x(~10)xh = (O)2 — (35)°
-20h=-1225
h=1225/20=6125m

§ Lo Yot s S 05 oy
50 S5 e 2w 1.2 5 S

b dxizhi=12m

S b=h,=2m
dpobbosSb =h=hy—h
h=2-12=08m

Sy S S =vr=0

Gy ool w03y = v = ?

2a5 = vf — v}

2(-10)(0.8) = (O) — (Y
-16=-v?

vi=4m/s

So 2 iy s &g 00L) s 03
396 505 o 20 gl & 5,55 45
By SS9 5 d e a0
ow = F=50N
49l = 0 = 45°
Ao =S5=20m
Sy=W=?

W = FScos

W =50 x 20 x cos45

W = 1000 x 0.707
W=7077J

5 5 ko aal e 10 3 ogh 5,55 30

ks Bop LS Sjo § o e8> S S pl S8
SlS Sy ndsr §

o
W bl

ole = m=5kg

49h = 0= 30°
dot=5=10m
Spy=W=?

(@) W=FS=mgsind xS
W =5 x10 x sin30 x 10
W=500x050=2507J
(b) sind = sin30 = h/10
h=10sin30=10x05=5m
W = PE = mgh
W=5x10x5=2507J

1S st SN S ST
2910k e B s yygd § i 80 sl 51 - S
9S> p g ) e 15
owbk=ms= 10 kg

ot =5=15m

w)jé =F=80N
swb=h=5m

sk = E=?
Ei=W=FS
Ei=80x15=1200J

E, = PE = mgh
E;=10x10x5=500J

— output energy x 100

input energy

E = (500 x 100)/1200
E=417%

[B.11] 5540 555530 ot 5594 600
-GS b 55 L e e 15

owst = F=600N
dpold=S=Hm
cdg=t=15s

we=P=?

P=W/t=FSs/t

P = (600 x 5)/15 = 200 W

S5 s 10 e 85t B sz 555 40

-G S s 5 Sler gl

o =m= 40 kg
ssb=h=10m

cd9=t=8s

pe=P=?

P =W/t =mgh/t

P=(40 x 10 x 10)/8 = 500 w
5.13| 95 S S5 dlols g8 g S S

9.5 Ul 9 U593 dlold y9l 58 S BoplS
Loy LSSy S B S

(@ow=F=F
dpolb=S=L
Work=W=FS=FxL
(b) uws® = F = 2F

ol =S=2L
Work=W=FS
W=2F x 2L = 4FL
Sy S = FL + 4FL = 5FL
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@ Ul g gz oo (Siaen 5O p3l s (s 40
duad S 5 100 e (S pslae sd 2
-9 oy
iy = P =100000 Pa
byl = A =40 cm x 50 cm
= 2000 cm? = 2x103 ¢?m?
= 2x10% (102)? m?
= 2x10°x10™* m?
= 2x10" m?= 0.2 m?
F=PA (P=F/A)
F = 100000 x 0.2
F =20000 N = 20 kN
E ol el S8 Bl S o
3J=F=W
Sl ol = L
byl ol = A = r? = 1(d/2)?
A = nd’/4
AL = FL/AY (Y = FL/AAL)
AL = b = 4FL/Yrd?
AL oc 1/d?
@ de gy US> Sl gig Lol o
AL o< 1/(d/2)? oc 4(1/dP)
ol Sla) §6 a0 Bl 5 jhad
as AL oc 1/d?
Bow (S e (o 13 B Guzr Y09 g
B 03L) 4Ll (0 Suol § ol
B0 LS tom 5 b oo gy 3091 2
Ay =P = pgh
& ox bl n bl 6 o w
| s 322050 S 11594
-G S g3 Sl e e
wu:m:94g:94k9/k
= 94 kg/1000 = 0.094 kg
eodly =L x W xB
V = 3cm x 2cm x 2cm

- 3m 2m 2m
100 100 100

V = 0.03m x 0.02m x 0.02m
V = 0000012 m®

GesS = d=?
d=m/V=0.094/0.000012
d = 7833 kg/m®

il 76 25 58 0 S5 3 15513600
Bon S run S I §S0 ke S

s =h=76cm
h=76x102m

Geid3 = p = 13.6x10° kgm®
Aoy = P=?

P = pgh = 13.6x10° x 10 x
76x107? = 10336x1032

P = 103360 = 1.034x10° Pa
§ S8 0 e 2 25 3.5 o 20
Bo LS o 5 oy
sub=20+2=22m

Gwdsd = p = 1000 kg/m3
sun=P=?

P = pgh = 1000 x 10 x 22

P = 220000 = 2.2x10° Pa

V] 45 i s 2 38 i 0 25
RO Soez & b Ao g 55 Bon
B3l g lS 4y -3 I8 s S i 160
o998 S UK = f1= 160N
shdlse> =d =5 cm = 5x1072
m=5/100=0.05m

Shdtky = D= 25 cm = 25x10°2
m=025m

Aup=P=?

Qy=W=?

Lyl bsgz = a1 = mﬂlz

a1 = 7(d/2)? = 3.14(0.05/2)
a; = 0.0019625 m?

bslby = Az = TR}

Az = 1(D/2)2 = 3.14(0.25/2)
Az = 00490625 m?
Fz=f1(2) E=10)
W= 160 520

W =4000N =4 kN

P = fi/a; = 160/0.0019625
P = 81528.66 Pa

Fuo o 20 55 Sips 0398 5565 40 51
el 51 By LS e sS Sipw § 2 Sleo)
Bor LS 0o 2 S Aon o 16

(@) Gud = x =20 mm =
20x10° m =002 m

o =F=40N
W;&ng =k=?

k=F/x (F=kx)

k = 40/0.02 = 2000 N/m
k=2kN
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(b) dud = x =16 mm =
16x103 m = 0.016 m

uﬂ)jé = F =40 N
G9=W=F=?

F = kx = 2000 x 0.016
W=32N

S § 25957 5y e (555 45
SsnlS

wk=m=45kg
esdly=V=5L

V=5 x0001=0005m3
Guwkd=d=?
d=m/V=45/0.005

d = 900 kg/m®

oS s S I e 560
S90S 44 20 40315 0 3 903 e b e
- Bl S5 o St

e = m = 60 g = 60 kg/k

= 60 kg/1000 = 0.06 kg
podls =V =Va— Vg
V=44-40=4cmd
V=4cSmd=4x (1023 md
V= 4x10° m?

Gud=d=?

d=m/V =006/4x10°

d = 0.015x10° = 15000

d = 15x10° kg/m?

800053l oo s S5 60
LS ol 23 I s o S 558
Sy

G = d = 8x10° kg/m?
asdls = V = 60 cm?

V = 60 3m? = 60x(10%)* m3
V = 60x10° m3

m=dV (d=m/V)

m = 8x10° x 60x10°®

m = 480x107 = 0.48 kg
206105 i S r 436618955
U 00 o 035391 5 o (5 3 - S er
-0 BBy

s=m=5 kg

LS =A=5x10=50
cm? =50 ¢?m? = 50 x (10°2)?
m? = 50x10* m?

byl ool awoaly = A =10 x 20 =
200 cm? = = 200 ¢®m? = 200
x (1027 m? = 200x10* m?
0wy = F= mg
F=5x10=50N
Aun=P=?

(@) L S —> o0l oy

P = F/A = 50/50x10*

P = 1/10* = 10000 Pa

(b) 23 byl = S

P = F/A =50/200x10*

P = 50/2x10°2 = 2500 Pa

LS st S WS b e e

-3l S Jlaniad 3 K= S 550 S1-Son
S § 655 = pr = 13.6x103
kg/m*

b §6Sw = =0.76 cm
Geisd § b = p2 = 1000 kg/m®
b §db=h2=?

- p19h1

o (pghz = pighy)

ho = 13.6x103 X 10 X 0.76
1000 x 10

h2=136x076=103m

A p e 2 5 8 oo (S gye 20
Sou7 8 oo Gies 2230 B8 B LS Luyob o)
-3 ) s § s 500 2 ey
o S U = f1=500 N

Lyl bsgz = a1 = 5 cm? = 5 ¢?m?
= 5 x (102 m? = 5x10™* m?
Lyl = a1 = 20 cm? = 20 ?m?
=20 x (1022 m?

= 20x10™* m?

Sun=P=?

ousd =F2=7?

Fa=f1(22) G2 =0)

F2 = 500 x (222t
F>=500x4=2000N

P = fi/a1 = 500/5x10*

P = 100x10** = 1x10°Pa

S Byl o e G 2 A S 10
v o SinS 1555 1030 g S
S =h=10m

G = p = 1030 kg/m®
Awp=P=?

P =pgh=1030x 10 x 10

P = 103000 = 1.03x10° Pa
6.9 e 356 S 3601555505554
e 10LI8 81§ 0 5 I8 s 5
e g5 100! 8 crlaag 2 52 091 90 oo (Gnas
-9 e

9 = F2=4000 N

Lyl sz = a1 = 10 cm?

=10 ¢?m? = 10 x (10%)? m?

= 10x10* m? = 103 m?

Lyl = Az = 100 cm?

= 100 c®m? = 100 x (102)? m?
= 100x10* m? = 10 m?

ouP S =f1=?

Fa2/Az = fi/ay

4000/10 = f,/10°3

4x10° x 10? = 103 x f1
f1=400N

-0 Psbre o  pliass
sub=h=076m

Gwidd = p = 13600 kg/m*
Awp=P=?

P=13600 x 10 x 0.76

P = 103360 = 1.03x10° Pa
P (kPa) h (m)
995 150
95.7 500
924 800
88.9 1140
87.2 1300
85.3 1500
A8 1.02 stils 5 o aw SIS
g ol S 5590 9!

105 ez 8l oo (o 2230 5O
B 3131 i Sy g5 Slor U oy sl
Aup=P=10N/em? =10
N/c?m? = 10 Nm2/(1072)? =
10/10* Pa = 10° Pa

Lyl = A =50 cm?

= 50 ¢®m? = 5 x (102> m?
= 50x10* m? = 5x10°3 m?2
F=PA (P=F/A)
W = 10° x 5x10°3

W = 5x10? = 500 N

xokeajeiﬂné%wefzo

S e s oy 5,51 8o LS yasd 19l oy
-3 380 s 8 0598 500 e S 94
ou §J8 = f1= 500N

Lyl bsgx = a1 = 5 cm?
=5c2m? = 5 x (1022 m?

= 5x10™* m?

Lylts = a = 20 cm?

= 20 ¢®m? = 20 x (102 m?
= 20x10™* m?

Awp=P=?

owsd =F2=7?

Fz=f1(22) =15
F2 = 500 x (22207)
F>=500x4=2000N

P = fi/a1 = 500/5x10*

P = 100x10™* = 1x10°Pa
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Hxﬁd»—wﬁﬁﬁi

= C=30°C
F=18C+32
F=(18x30)+32=86 °F
K=273+C
K=273+30=303K

L,g)fds—\&ssﬁ?ﬁ?
i = F =986 °F
F=18C+32
986=18xC+32
986-32=18xC
C=66.6/18=37°C
K=273+C

K=273+37=310K
LS RS IETUICT
08 dgw o S

LetF=C

F=18C+32
F=18xF+32
F-18F=32

(1-18)F = 32
-08F=32
F=-32/08=-40

73| (S bk 58 sz

NS = F=5°F
F=18C+32
5=18xC+32
5-32=18xC
C=-27/18=-15°C
K=273+C
K=273-15=258 K
wﬁ&*ﬁ}fﬁﬂ

s = C=25°C
F=18C+32
F=(1.8x25)+32=77°F
K=273+C
K=273+25=298 K

By s 5 S e o 67.2
Aold Olays 8 gk & g gl By dSr
ot s Jo 192

dass§ 8y = 0°C

ahii K olg = 100 °C

Al S8 55 = 67.2 mm
Al S8 =192 mm

nEa8192mm  =100°C

SesB8imm = 2°C

sASSaS672mm = o672
=35°C

oS eSS S S5 o i 45
G 2040l Olaps S Bl 3V ) do S
e e

dhii§ oy = 32 °F

4]9.&:59‘.@) =212 °C

Al S 865w =45 cm

dwl S §eE =20 cm

SAsS20cm = 180 °F
);ejyﬁ S(d\ﬂcm = %
i 100
TS 5&545&'\'\ = EXZ}S
=405 °F

T=32+405=725°F

this document is only to
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Numerical 9™

HAPTER #
B solve these prefixes
5 pm = 5x102 m
15 ns = 15x10° s
6 us=6x10°s
5fs=5x10s
M LC of vernier calipers
Main scale = ms = 0.5 mm
Vernier scale = vs = 10
LC=ms/vs=05/10
LC=0.05 mm
H (@) add these digits
5.123x10* + 3.28x10°
= 5.123x10* + 32.8x10* =
(5.123 + 32.8)10*
= 37.923x10*
=3.79x10° m
(b) substrate these digits
257x102 - 3.43x10°3
= 257x10% - 0.343x102
= (257 -0.343)10°
= 2.227x10% mm
H (@) multiply these digits
(4x10° kg)(6x10° m)
= (4x6)10*4 kgm
= 24x10° kgm
= 2.4x10" kgm
(b) divide these digits
6x10° m3/2x102 m2
= (6/2)10%2 m32
= 3x108 m

find seconds

(a) 1 day = 24 hours
=1x24 x60x60

= 86400 s = 86.4x10% s
= 86.4 ks

(b) 1 week = 7 days
=1x7x24x60x60
= 604800 s

= 604.8x10% s

= 604.8 ks

(¢) 1 month = 30 days
=1x30x 24 x 60 x 60
= 2592000 s
=2592x10% s

=2592 Ms

scientific notation

(a) 1 day = 24 hours
=1x24x60x60

= 86400 s = 8.64x10*s
(b) 1 week = 7 days
=1x7x24x60x60

= 604800 s = 6.04x10° s
(¢) 1 month = 30 days
=1x30x 24 x 60 x 60
= 2592000 s
=2592x10% s

(@) add these digits
4x10* + 3x10°

= 4x10* + 0.3x10™*

= (4+0.3)10*

= 4.3x10" kg

(b) substrate these digits
5.4x10° - 3.2x10°°

= 054x10° - 3.2x10°°
= (054 -3.2)10°

= - 2.66x10°m

(@) multiply these digits
(5x10* m)(3x102 m)

= (3x5)10*% mxm

= 15x10? m?

= 1.5x10° m?

(b) divide these digits
6x108 kg/3x10* m*

= (6/3)10%* kgm™

= 2x10* kgm3

scientific notation

(3x10% kg)(4 km)/500 s?

— 3x103-4x103 kgm
5x102 52

= 12x10%*32 kgms™2/5
= 2.4x10* kgms™?
significant figures
(@)0.0045m=2
(b)2047m=4
(€)340m=3

(d) 3.420x10°m=4
use prefixes

(a) 5x10* m

=5x10' x 103 m

=50 km

(b) 580x10% g

= 58.0x10' x 10? g

= 58x10° g =58 kg

(c) 45x10* s
=45x10'x 10* s
=45x103s=45ms
1.8] find distance d, if
Speed = v = 3x10® m/s
Time =1=1year

1y = 1x365x24x60x60
1y =31536000 s
Distance=S=?
Speed —» v =5/t

S = vt = (3x108)(3.15x107)
S = 9.4608x10® m
convert units of density

d=13.6 gcm?

=136 xEx-L;
=13.6/10° x & kg/m’

= 00136 x 1,5 kg/m’
= 00136 x L, kg/m?

= 0.0136 x 106 kg/m?
= 13600 kg/m’®

= 1.36x10% kgm

CHAPTER # (;j

E distance by falling ball in 1" 15
Initial velocity = vi= 0
Acceleration = g = 10 ms™
Time=1=1s
S=zvit+ gt
S=310)1%=5m

distance cover by body from
rest to velocity 144 km/hin20's
Initial velocity =vi= 0
Final velocity = v¢ = 144 kn/n
Vi = 10O 2 40 1/
Time=1=20s
Acceleration = a = (v¢ — vi)/t
= (40 - 0)/20 = 2 m/s?
S=vit+at?
S=%(2)(20)> =400 m

one fourth of distance
Fromrest=v;=0
Distance=5S=S
Time=1t=4s
S=vit+at?
S=%a(4)’=8a
Now for S/4 = 8a/4 = 2a
S=vit+at?
2a=1at?
4:=12
t=2s
find time 1, if
Distance = S = 300 m
Speed =v=60m/s
Time=1=7?
Speed —» v =5/t
t=5/v=300/60=5s
Iﬁ find acceleration of a car moves

from rest to velocity 252 km/h
taking time 20 seconds

Initial velocity =vi= 0

Final velocity = v¢ = 252 km/h
v = 2222001 = 70 m/s
Time=1=20s
Acceleration=a=?
a=(vi—v)/t
a=(70-0)/20
a=35m/s?

M find height of tower and hitting
velocity of a ball that fall in 4
seconds on earth from tower

Initial velocity =vi= 0
Acceleration = g = 10 ms®
Time=1=4s

Distance = S =?

Final velocity = v¢ = ?
S=vt+ gt

h = (0x4) + 3 (10)x(4)
h=0+% (10)(16)=80m

ve = vit + gt

v = (0x4) + (10x4)
vi=0+40=40m/s

find height and time of a ball
fired upward with velocity 30 m/s
Initial velocity = vi = 30 m/s
Final velocity = v¢ = 0
Acceleration = g = — 10 ms™
Height =h=?

Time=1=?

2aS = v} — v}

2x(-10)xh = (0)* - (30)°
-20h=-900
h=900/20=45m

vf = vi+gt

0=30+(-10)t
-30=-10+t
+=30/10=3s

find time of car with velocity
72 km/h, cover distance 360 km

Velocity =v=72 km/h
Distance = S =360 m
Time=1=7?

Speed - v =5/t
t=5S/v=360/72=5h

find acceleration of a car

moves from rest to velocity 90
km/h taking time 50 seconds

Initial velocity =vi= 0

Final velocity = v¢ = 90 km/h
v = 2021000 = 25 m/s
Time=1t=50s
Acceleration=a=?
a=(ve—vi)/t
a=(25-0)/50

a=05m/s?

find velocity of a car starts
moving with velocity 5 m/s for5's

with acceleration 1.5 m/s?
Initial velocity = vi= 5 m/s
Acceleration=a =15 ms?
Time=1=5s

Final velocity = v¢ = ?

v = vi+at
vi=5+(15)5)=5+75
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vi= 125 m/s

find distance of a bike moving
with velocity 18 km/h for time 10
seconds with acceleration 2 m/s*

Initial velocity = vi = 18 km/h
vi= 18X 1000m - 5 /g
Acceleration = a = 2 m/s?
Time=t=10s

Distance =S5=?

S=vit+ % gt?

S = (5)(10) + 7 (2)x(10¥’
S=50+%(2)(100)= 150 m
find acceleration of a car
moving with velocity 54 km/h that
cover 25 m after applying brake.

Initial velocity = vi = 54 km/h
viz 2EDRT = 15m/s

Final velocity = v¢ = 0
Distance = S=25m
Acceleration=a="?

2a5 = v} — v}

2 xax25=(0)?- (15)
50a=-225
a=-225/50=-45m/s?
a ball s fall from 45 m. find
its time of fall and hitting velocity
Initial velocity =vi= 0
Acceleration = g = 10 ms®
Distance = S=45m

Final velocity = vf = ?
Time=1=?

2a5=vf — v}

2 x 10 x 45 = v7 — (0Y
900 = v}

v? =1/900

vi=30m/s

vs=vi+at

30=0+(10)x t
t=30/10=3s

find average velocity of a car

moves 10 km with velocity 20 m/s
and 0.8 km with velocity 4 m/s

1" velocity = v = 20 m/s
2" velocity = v2 = 4 m/s

1" distance = S1 = 10 km =
10 x 1000 m = 10000 m
2™ distance = S, = 0.8 km =
0.8 x 1000 m =800 m
Average velocity = Vae = ?
Time for 15" motion = 1, =
Si/vi =10000/20=500s
Time for 2™ motion = t2 =
Sz2/v2=800/4=200s
Total time=t1+1t2=700s

Total distance = S1+ S, =
10000 + 800 = 10800 m

v, - total distance
ave total time

=10800/700 = 15.4 m/s
find height and hitting velocity

of aball that falls in 5 seconds
Initial velocity = vi= 0
Acceleration = g = 10 ms?
Time=t=5s

Final velocity = v¢ = ?
Height =h=?
S=vit+3gt

h=(0)(5) + 7 (10)x(5)
h=0+% (10)(25)=125m
vs = vi+at
vi=0+(10)x5=50m/s
find velocity with which a ball

go upward in 3 seconds and find the
height if it is hits from 1 m height

Acceleration = g = - 10 ms™
Time=1=3s

Final velocity = v¢= 0
Already up=hi1=1m
Height = ha=?

Initial velocity = vi=?

vs= v +at

0=vi+(-10)(3)

vi=30m/s

S=vit+ gt

h=(30)3) + 7 (-10)x(3)’
h=90-% (10)9)=45m
Total height =1+45=46 m

Chapter # (;j

B find velocity with a man of 60 kg
with velocity 4 m/s push back to
another man of 80 kg

1" man mass = m; = 60 kg
1" man velocity = vi = 4 m/s
2" man mass = mz = 80 kg
2" man velocity = vz = ?

0 = mivi + mav2

0 = (60)(4) + (80)(v")

v2 = —240/80 = - 3m/s

M find force on 5 kg mass moving

with velocity 10 m/s and reverse in
5 s with velocity 2 m/s

Mass =m=5kg

Initial velocity = vi= 10 m/s
Final velocity = v = — 2 m/s
Time=t=5s

F = AP/t = m(vs - vi)/t
F=5(-2-10)/5=-12N

H find force on block of 10 kg
moving with acceleration 2 m/s?
Mass =m =10 kg
Acceleration = a = 2 m/s?

Force=F=?
F=ma=10x2=20N

@ find acceleration of car of 3000
kg moves with 7500 N force. Find

time if speed is increased from 36
km/h to 72 km/h

Mass = m = 3000 kg

Force = F = 7500 N

Initial velocity = vi = 36 kmh®
vi= 2200 = 10 m/s

Final velocity = v¢ = 72 kmh
ve = 20T = 20 m/s
Time=1=7?
Acceleration=a=?
a=F/m (F = ma)
a=7500/3000 = 2.5 m/s2
vf = vi+at

20=10+(25)x t
t=10/25=4s

find momentum of a bullet of
mass 15 g with velocity 150 m/s
Mass =m=15g=15 kg/k =
15 kg/1000 = 0.015 kg
Velocity = v =150 m/s
Momentum =P =?
P=mv=0.015 x 150

P =2.25 kgm/s

@ find force of bat on a ball of

velocity - 28 m/s which change to
52 m/s during hitting time 4x10° s

Mass = m = 160 g = 160 kg/k
=160 kg/1000 = 0.16 kg
Initial velocity = vi = - 28 ms?
Final velocity = v¢ = 52 m/s
Time = t=4x103 s

F = m(ve — vi)/t

F=0.16[52 - (-28))/4x10°3
F =0.16(52 + 28)/0.004

F = (0.16 x 80)/0.004
F=3200N

M find recoil velocity of gun
Mass of bullet = m;
Velocity of bullet = vi
Mass of gun = Mz

Velocity of gun=Vz2=?
According to conservation
of momentum — P; = P¢
velocities before fire =0
0 = mivi + M2V2

Ve = — mvi/M:z

find velocity of two balls stick
together after hitting as a ball of

mass 3 kg with velocity 5 m/s hits
another ball of 2 kg at rest

Mass of 15" ball = my = 3 kg
Mass of 2" ball = m; = 2 kg

Velocity of 1 ball before
hitting = u1=5m/s
Velocity of 2™ ball before
hitting=u2=0

Velocity of both balls after
hitting=v =2

mils + Malz = mivi + mavz
(3xB) + (2x0) = 3v+2v
15+0=(3+2)W
v=15/5=3m/s

find acceleration and then
velocity after 5 s of a block of 10
kg pushed by 5N force

Mass = m =10 kg
Force=F=5N
Initial velocity = vi= 0
Time=1=5s
Acceleration=a=?
Final velocity = v¢ = ?

a=F/m (F = ma)
a=5/10=05 m/s?
vs = vi+at

vi=0+(05)5)=25m/s
find weight of a man of 80 kg
on earth and moon

Mass = m = 80 kg

For earth = g = 10 m/s?

For moon = g = 1.6 m/s?
Weight on earth = W, = ?
Weight on moon = W =?
We = mg = (80)(10) = 800 N
W =mg=(80)(1.6) =128 N
find force to increase velocity

of car of 800 kg from 10 m/s to 30
m/s in 10 seconds

Mass = m = 800 kg

Initial velocity = vi= 10 m/s
Final velocity = v¢ = 30 m/s
Time=t=10s

F = m(vs — vi)/t

F = 800(30 - 10)/10

F = 800(20)/10 = 1600 N
find recoil velocity of gun of

10 kg which fire a bullet of 5 g with
speed 300 m/s

Bullet mass=m;=5g=5
kg/k = 5 kg/10% = 0.005 kg
Bullet speed = v1 = 300 ms™
Mass of gun= Mz =10 kg
Velocity of gun=Vz=?

V2 = — mivi/M2
V2 = — (0.005)(300)/10
V2.=-015m/s

find recoil velocity and

distance covered in 30 minutes if a
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man in space of 75 kg hits a ball of
300 g with speed 3.5 m/s

Time =t =30 mint = 1800 s
Ball mass = m; = 300 g

m; = 300 kg/k = 0.3 kg
Ball speed = vi= 35 ms™
Mass of man= M2 =75 kg
Velocity of man=Vz=?
Vz = —mvi/Mz
V2=(0.3)(3.5)/75
V2=-0.014m/s

Ve =-14x102 m/s

S=vt

5=0014 x 1800=25.2 m

find velocity of two boxes
stick together affer hittingas a

box of mass 6.5x10° kg with 0.8
m/s velocity hit by another box of
9.2x10° kg with velocity 1.2 m/s

Mass of 15" box = m; =
6.5x10° kg = 6500 kg
Mass of 2™ box = m; =
9.2x10°% kg = 9200 kg
Velocity of 15" box before
hitting = u1 = 0.8 m/s
Velocity of 2™ box before
hitting=uz2=12m/s
Velocity of both boxes
after hitting=v="?

mals + mMaulz = M1 + mavz

mils + maUz = mpv + mpv

v = (6500 % 0.8) (9200 x 1.2)
650049200

v = 16240/15700 = 1.03 m/s

find distance covered by 55
kg man on a bike of 5 kg from rest
to till 8 seconds with 90 N force
and then moves more 8 seconds

Mass =m=5+55=60kg
Initial velocity = vi= 0
Force=F=90N

1" time=1=8s
2¥time=t.=8s

Distance =S =?
a=F/m=90/60 = 15 m/s?
vi = vi+at
vi=0+(15)8)=12m/s
S=zvit+1at®  (for I* time)
Si= (O)(8) + 1 (1.5)x(8)?
S1=0+% (15)(16)=48m
Sz = vt (for 2™ time)
S;=12x8=96m
Distance=S5=51+5>
S=48+96=144m

find impulse of a ball of 0.4 kg
fall from 1.8 m and then jump 0.8 m

Mass = m = 0.4 kg

1" height = h; = 1.8 m

2" height = h, = 0.8 m
Acceleration = g = 10 m/s2
Impulse = AP =?

Falling velocity at instant of
hitting from height hy

2aS = vf — v}

2 x 10 x 1.8 = (vs)? - (0)?

v}? =+/36

vi= 6 m/s

Jumping velocity from
ground to height hz

2aS = v} — v}

2 x (-10) x 0.8 = (0% — (v;)?
vi=4m/s

For two opposite vectors
AV = V§ — Vi
Av=(6)-(-4)=10m/s
AP=mAv=04x10=4Ns
Direction is upward

find velocity of 0.4 kg ball
after hitting with a ball of 0.2 kg
with velocity 6 m/s as before

hitting 0.2 kg ball has velocity 20
m/s and 0.4 kg ball has 5 m/s

1*" mass = m; = 0.2 kg

2" mass = mz = 0.4 kg
Velocities before hitting

1" velocity = u1 = 20 m/s

2" velocity = uz = — 5 m/s
Velocities after hitting

1" velocity = vi = 6 m/s

2" velocity = vz = ?

mitg + Malz = Mivy + Mave

miug + Malz — mMavi = Mave

- MqU1+ Mmpuz— mqv
vy = Matat maup - mavy
mz

Vo = (0.2)(20)+(0.4)(—5)+(0.2)(6)

v2=(4+2-12)/04
v2=0.8/04=2m/s

Chapter # (;j

H find magnitude of resultant force
by using head to tail rule

¥ force = F1= 200 N

2" force = F2= 300N

3" force = F3= 250 N

F=710Nat 6=43°

@ find torque of 25 cm wrench
with applied force of 400 N
Force =F=400N
Moment arm =L =25 cm =
25x102m=0.25m
Torque = t= FxL

7 =400 x 0.25 = 100 Nm

find x any y component of a 160
N force with angle 60 degree

Force=F=160N

Angle = 6 = 60°

Horizontal comp = Fx = ?
Vertical comp = Fy = ?

Fx = Fcos0 = 160cos(60)
Fx=160x050=80N

Fy = Fsind = 160sin(60)
Fy=160 x0.86 = 138.6 N
]ﬁ find distance of a force of 60 N
with angle 30° acted on 1 m rod in

opposite direction of 18 N force
such that this rod will not rotate

________ 60N
,l /
O| | | I 130
=1.0 m 3 F
F,Y
18N

¥ force = -Fy, = 18 N

2" force = +F = 60 N
Distance =d =?

+Fx = +Fcosf = 60cos30° =
60 x0.86 =519 N

+Fy = +Fcosb = 60sin30° =
60x050=30N

As -Fy and +Fy are opposite
components of force so
Tclockwise = Tanti clockwise
+Fyxd=-Fyxd
18x1=30xd
d=18/30=06m

M find tension in two strings from
those a picture of 5N (40 cm) is

Half-length = OB = OA = 20
cm=20x102m=02m
Tension=T=?
*Fx=0,2F,=0
Ti+T2=W

Y1=0, Tew = Tacw

If we take B as axis of rotation
Tix AB=W x OB
T1x04=5x0.2
T1=10/04=25N
asT1+T2=W

25+T2=5H
T.=5-25=25N

find centripetal force acting on

ball of 150 g hanged with 1.2 m
string rotating with speed 8 m/s

Mass = m = 150 g = 150 kg/k

= 150 kg/1000 = 0.15 kg

Speed =v=8m/s

Radius=r=12m

Centripetal force = F.=?

Fe = mv®/r = (0.15)(8)?/1.2
=(0.15)(64)/1.2=8N

find x any y component of a
200 N force with angle 30 degree

Force =F=200N

Angle = 6 = 30°

Horizontal comp = Fx = ?
Vertical comp = Fy=?

Fx = Fcosb = 200cos(30)
Fx=200x086=1732N
Fy = Fsin® = 200sin(30)

Fy =200 x 0.50 = 100 N
find torque of 1.2 m long door
with applied force of 300 N
Force =F=300N

Moment arm=L=12m
Torque = t= FxL

1=300x 1.2 = 360 Nm

find weight W with 40 cm far
from COG and a weight of 4 N with
30 cm far from COG balance it

| 4Dcm 1 0em |

1 J_

hanged from corners

T, I,

Ale_20cm O 20cm g
M

Weight =W =5N

Length = AB = 40 cm = 40x
102m=40/100m=04m

: I &

Known Weight = W2=4 N
Arm with W2 = 30 cm = 30x
102m=30/100m=0.3m
Unknown Weight = W =?
Arm with W1 = 40 cm = 40x
102m=40/100m=04m
Tclockwise = Tanti-clockwise
4x03=W1x04
Wi=(4x0.3)/04=3N
find moments of a sea and saw
on that one baby of 30 kg is sitting
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2 m from origin and other baby of
40 kg is sit 1.5 m from origin on it

1" weight = Wi = mig
W:=30x10=300N

1¥" momentarm=L1=2m
2" weight = W = mzg
W2=40x10=400N

2" moment arm =L, =15m
Moments of torque =?
11=WixL1=300x2

71 = 600 Nm

2= W2xL2=400x15

12 = 600 Nm

Sea & saw is in equilibrium
find the weight up lift by a

crowbar of 250 N with 30 cm bar
length and 5 cm head of bar

M/w

k—-s—*‘—30cm

5cm
1" weight = W1 = 250 N
15" moment arm = L1 = 30 cm
=30x10°m=03m
2" moment arm = L2 =5 cm
=5x102m=005m
2" weight = W, = ?
Tclockwise = Tanti clockwise
W2 x0.05=250x0.3
W, =75/0.05 = 1500 N
M find force of wrench of 30 cm
long that existing torque 150 Nm
Torque = =150 Nm
Moment arm=L=30cm =
30x102m=30/100=0.3m
Force=F=?
F=t/L (x=FL)
F=150/0.3=500N

find force and tension ina
hanged ball of 5N at 60° with roof

60°

Weight =W =5N
Angle = 6 = 60°
Force=F=?
Tension=T=?

W = Tsind

5 = Tsin60
5=Tx0.86

T=5/086=58N

F = TcosO

F = 5.8 x cos60
F=58x050=29N

find tension in two strings

from those board of 200 N (4 m) is

hanged from corners
T T
Te-Zm 0 ity o™
‘ ’
s
l 200N

Weight =W =200 N
Tension=T=Ty=Tp=?
Ti+T=W
T+T=200

2T =200
T=200/2=100N

find moment arm of a baby of
40 kg sitting on a sea and saw such

that one baby of 30 kg is sitting 1.6
m from origin than this baby.

1" weight = W1 = mig
W;=30x10=300N

I* moment arm=L1= 1.6 m
2" weight = W2 = mg

W2 =40 x 10 = 400 N

2" moment arm =L, = ?
Sea & saw is in equilibrium
T1=T2

300 x 1.6 =400 x L.

L2 =480/400=12m

find tension in two strings

with 150 N weight at angle 60°

150 N

Weight = W = 150 N
Tension=T=?

W = Tisin®

150 = T x siné0

150 = T; x 0.86
T:1=150/0.86 = 173.2N
T2 = Ticosd

T2 =173.2 x cos60
T2=1732x050=86.6 N

Chapter # (Ej

H find powers of force that do 5 J
work in 10 secondsand 3 J in5's
Work=W=57,3J
Time=1t=10s,55s
Power=P=?
P=W/t=5/10=05W
P=W/t=3/5=03W

M how much water a pump of 2 kW

pick to height of 5 m in 1 minute
Power = P = 2000 W

Time=t=60s
Height =h=5m
m = Pt/gh (P=PE/t)

m = (2000 x 60)/(10 x b)
m = 120000/50 = 2400 L
bd KE of 0.05 kg ball with 300 m/s
Mass = m = 0.05 kg
Speed = v =300 m/s
KE = £ mv® = 3 x0.05 x
(300)° = 2250 T
]ﬂ KE at double velocity
KE = 3 mv® = 3 m (2v)?
= 3 m (4% = 43 mv?)

KE at double momentum
KE = P2/2m = (2P)?/2m
KE = 4P?/2m = 4(P?/2m)
H find force if 200 J work is done
on body to push till 5 m
Work=W=200J
Distance=S=5m
Force=F=?
F=W/S (W=FS)
F=200/5=40N
H find work if a force of 65 N act
at angle of 30° for 20 m
Force=F=65N
Distance=S=20m
Angle = 6 = 30°
Work=W=?
W = FScos6
W =65 x 20 x cos60
W=1300x0.86=11258 J
find kinetic energy of 3000 kg
car moves with velocity 54 km/h
Mass = m = 3000 kg
Velocity = v = 54 km/h =
54x10° m/3600 s = 15 m/s
Kinetic energy = KE = ?
KE = 3 mV?
KE = £ x 3000 x (15)?
KE = 1500 x 225
KE = 337500 = 337.5x10° J

@ find potential energy of a ball of
180 g lift upward to 12 m

Mass = m = 180 g = 180 kg/k
=180 kg/1000 = 0.18 kg
Height=h=12m

Potential energy = PE = ?
PE=mgh=0.18 x 10 x 12
PE=216J

M find power of a car engine of

1000 kg with acceleration of 4 m/s?
moves till 50 m in 5 seconds

Mass = m = 1000 kg
Acceleration = a = 4 m/s?
Distance = S =50 m
Time=1=5s

Power =P =?
P=W/t=FS/t =maS/t

P = (1000 x 4 x 50)/5

P = 200000/5 = 40000 W
P =4x10° W = 4 kW

find efficiency of a block of 120

N weight push by 100 N force up to
height 10 m on a 20 m slope

Weight =W =120N
Force=F=100N

Distance =S=20m

Height =h=10m
Efficiency =E=?

Work done on block = W =
FS =100 x 20 = 2000 J
Energy gain on height = PE =
Wh=120x10=1200J

— output energy
input energy x 100

E = (1200 x 100)/2000
E = 60%

find work done by a force of
20 N at angle 60° moves 3 m

Force=F=20N
Angle = 0 = 60°
Distance=S=3m
Work=W=?

W = FScos0

W =20 x 3 x cos60
W=60x050=30J

find angle of force of 8 N act
for distance 5 m due to 20 J work

Work=W=207J
Force=F=8N
Distance=S=5m
Angle=6=?

W = FScos6
20=8 x5 cosd
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20/40 = cos6

05/cos =6

0 = cos(0.5) = 60°

find power of engine that lift
100 kg water at 80 m in 25 seconds
Mass = m = 100 kg

Height =h=80m
Time=1t=25s
Power=P=?

P =W/t =mgh/t

P = (100 x 10 x 80)/25
P=3200 W

find kinetic energy of body 20
kg at rest if 40 N forceactin5s
Mass = m = 20 kg

Velocity =vi=0
Force=F=40N
Time=t=5s

Kinetic energy = KE = ?
a=F/m=40/20 =2 m/s*
vizvi+at=0+2x5 =10 nv/s
KE = £ mv® = £ x 20 x (10)?
KE = 10 x 100 = 1000 J

find potential energy of 160 g
ball at 20 m height

Mass = m = 160 g = 160 kg/k
=160 kg/1000 = 0.16 kg
Height =h=20m

Potential energy = PE = ?

PE = mgh = 0.16 x 10 x 20
PE=327J

find height up to a ball of 140
g lift with velocity 35 m/s

Mass = m = 140 g = 140 kg/k
=140 kg/1000 = 0.14 kg
Initial velocity = vi = 35 m/s
Final velocity = v¢= 0
Acceleration = g = — 10 ms?
Height=h=?

2a5 = v} — v}

2x(-10)xh = (0)? - (35)
-20h=-1225
h=1225/20=6125m

find max velocity of agirl

swing with height 1.2 mto2 m
Low height =h;=12m
High height =h2=2m
Distance cover in swing = h
ha—h1=2-12=08m
Mini velocity = v¢ = 0
Max velocity = vi=?
2aS = v} — v}
2(-10)(0.8) = (0)? - (vi)?
-16=-v?

VvF = V16

vi=4m/s

max velocity will be at h;
find work on a machine push
20 m by 50 N force at angle of 45°
Force=F=50N

Angle = 6 = 45°
Distance=S=20m
Work =W =?

W = FScosf

W =50 x 20 x cos45

W = 1000 x 0.707
wW=7077J

find work done on a block of 5

kg moves 10 m on a slope of angle
30° and again find work if block is
lift to height of slope

W i

Mass=m=5Kkg

Angle = 6 = 30°
Distance=S=10m
Work=W=?

(@)W =FS=mgsinb xS
W =5 x10xsin30 x 10
W=500x050=2507J
(b) sind = sin30 = h/10
h=10sin30=10x05=5m
W = PE = mgh
W=5x10x5=250J

find efficiency if a 10 kg box

push by 80 N force on 15 m slope
which has 5 m height

Mass =m =10 kg
Distance =S=15m
Force=F=80N
Height=h=5m
Efficiency=E=?
Ei=W=FS
Ei=80x15=1200J
E, = PE = mgh
,=10x10x5=500J

— output energy x 100

input energy

E = (500 x 100)/1200
E=417%

5.11 find power if a force of 600
N pushes a box to 5 m in 15 second
Force = F = 600 N
Distance=S=5m
Time=1=15s
Power=P=?
P=W/t=FS/t

P = (600 x 5)/15 = 200 W

m find power of a boy of 40 kg
who can walk 10 m in 8 seconds
Mass = m = 40 kg

Height =h=10m
Time=1t=8s

Power =P=?

P =W/t =mgh/t

P=(40 x 10 x 10)/8 = 500 w
5.13| find work if a force F act for

distance L and then it becomes 2F,
so distance also becomes 2L

(@)Force=F=F

Distance =S =L
Work=W=FS=FxL

(b) Force=F = 2F
Distance=S=2L
Work=W=FS

W=2F x2L = 4FL

Total work = FL + 4FL = 5FL

Chapter # (;j

H find force on areawith of 40 cm
and 50 cm dimensions push by a
atmospheric pressure 100 kPa

Pressure = P = 100000 Pa

Area=A=40cm x50 cm

= 2000 cm? = 2x10° ¢®m?

= 2x103 (1022 m?

= 2x10°x10™* m?

= 2x10 ' m2= 0.2 m?

F=PA (P=F/A)

F = 100000 x 0.2

F = 20000 N = 20 kN

E wire length wrt diameter

Load=F=W

Original length = L

Original area = A = r? =

n(d/2)? = nd®/4

AL = FL/AY (Y = FL/AAL)

AL = % = 4FL/Ynd?

AL oc 1/d?

For half diameter, length

becomes 4 times

AL oc 1/(d/2)? < 4(1/d?)
wire length wrt diameter

as AL o« 1/d?

so wire with least diameter

will elongate more than

others (d=05mm,L=4m)

E pressure on plates of 2 and 3 m?

P = pgh, so pressure is not

affected by area (1:1)

H find density of a 94 g block with

dimensions 2cm, 2 cm, 3 cm

Mass =m =94 g=94 kg/k =

94 kg/1000 = 0.094 kg

Volume =L x W x B
V = 3cm x 2cm x 2cm

R e

V =0.03m x 0.02m x 0.02m
V= 0.000012 m®
Density=d=?

d =m/V =0.094/0.000012
d =7833 kg/m®

H find pressure of 76 cm Hg
column while density of Hg is
13.6x10° kg/m’

Height = h = 76 cm
h=76x10%m

Density = p = 13.6x10° kgm?
Pressure =P =?

P = pgh = 13.6x10° x 10 x
76x107 = 10336x10%2

P = 103360 = 1.034x10° Pa
find pressure oh ground floor

due to a water tank with 2 m depth
placed at height of 20 m

Height=20+2=22m
Density = p = 1000 kg/ m3
Pressure =P =?

P = pgh = 1000 x 10 x 22

P = 220000 = 2.2x10° Pa

@ find pressure on large piston of
diameter 25 cm due to small piston

of diameter 5 cm push by 160 N
force and find lifted weight

Applied force = f1= 160 N
Small diameter=d=5cm =
5x10%m=5/100= 005 m
Large diameter = D = 25 cm
= 25x102m=0.25m
Pressure =P =?

Weight lift =W =2

Small area = a; = rf

a1 = n(d/2)? = 3.14(0.05/2)
a1 = 0.0019625 m?

Large area = A = nR3

Az = (D/2)2 = 3.14(0.25/2)
Az = 0.0490625 m?
Fz=f1(32) G=1

W =160 x (5222)

W =4000 N =4 kN

P = fi/a1 = 160/0.0019625
P = 81528.66 Pa

find spring constant if 40 N
weight elongate spring to 20 mm

and find weight if a body produce
elongation of 16 mm

(a) Elongation = x = 20 mm =
20x10°m =002 m
Force=F=40N

Spring constant = k = ?
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k=F/x (F = kx)

k = 40/0.02 = 2000 N/m
k=2kN

(b) Elongation = x = 16 mm =
16x103m = 0016 m
Force=F=40N
Weight =W =F=?

F = kx = 2000 x 0.016
W=32N

find density of 5 L milk having
mass 4.5 kg

Mass = m = 4.5 kg
Volume=V=5L

V=5 x0.001 = 0.005 m*
Density=d=?
d=m/V=45/0.005

d = 900 kg/m®

find density of 60 g box when
dip water goes 40 cm® o 44 cm®

Mass =m =60 g= 60 kg/k =
60 kg/1000 = 0.06 kg
Volume =V =V2-V;
V=44_-40=4cm?
V=4cSmi=4x(10%)°m3
V= 4x10° m?
Density=d=?
d=m/V=0.06/4x10°

d = 0.015x10° = 15000

d = 15x10° kg/m?

find mass of box having 60
cm?® volume & density 8x10° kg/m®
Density = d = 8x10° kg/m?
Volume = V = 60 cm®

V= 60 cm3 = 60x(102)* m3
V = 60x10° m3

m=dV (d=m/V)

m = 8x103% x 60x10°

m = 480x107 = 0.48 kg

find mini and max pressure

that can be exert on 5 kg box of
dimensions 5 cm, 10 cm, 20 cm

Mass = m =5 kg
Miniarea= A=5x10=50
cm? =50 ¢?m? = 50 x (10°2)?
m? = 50x10* m?2
Maxarea= A=10x20=
200 cm? = = 200 c®m? = 200
x (102 m? = 200x10* m?
Force = F=mg
F=5x10=50N

Pressure =P =?

(a) mini area — P max
P=F/A=50/50x10"*

P =1/10*= 10000 Pa

(b) max area — P mini

P = F/A = 50/200x10*

P = 50/2x102 = 2500 Pa
find height of water
column in barometer, water
is filled instead of Hg
Density of mercury = p; =
13.6x103% kg/m3

Hg height = h1=0.76 cm
Density of water = pz =

1000 kg/m?*
Water height = hz=?
h2 = plp‘z—ghl (p2ghz = pighy)

h, = 13.6x103 X 10 X 0.76
1000 x 10

h2=13.6 x0.76 =103 m

find pressure and force on

large piston of area 20 cm? due to
small piston of area 5 cm? push by
500 N force

Applied force = f1=500 N
Small area = a1 = 5 cm?

=5 ¢?m? =5 x (10%)? m?

= 5x10* m?

Large area = a; = 20 cm?
=20 c®m?= 20 x (1022 m?
= 20x10™* m?

Pressure =P =?
Force=F2=?

Fa=f1(52) (2= 1)
F2 = 500 x (222
F2=500x4=2000N

P = f//a1 = 500/5x10*

P = 100x10™* = 1x10¢Pa
find pressure at 10 m depth in
water of density 1030 kg/m’
Depth=h=10m

Density = p = 1030 kg/m?
Pressure =P =?
P=pgh=1030x 10 x 10

P = 103000 = 1.03x10° Pa

find applied force on small

piston of 10 cm? area to push large
piston of area 100 cm? to lift 4 kN

Weight = F2= 4000 N
Small area = a; = 10 cm?
=10 ¢®m? = 10 x (102 m?
= 10x10* m? = 103 m?
Large area = Az = 100 cm?
= 100 ¢?m? = 100 x (1027 m?
= 100x10™* m? = 102 m?
Applied force = f1=?
F2/Az = fi/ai

4000/10% = /103

4x10° x 102 = 103 x f;
f1=400N

find pressure on sea level

Height =h=0.76 m
Density = p = 13600 kg/m?
Pressure =P =?
P=13600x 10 x0.76

P = 103360 = 1.03x10° Pa

P (kPa) h (m)
99.5 150
95.7 500
92.4 800
88.9 1140
87.2 1300
85.3 1500

From graph we get height

1.02 km, pressure is 90 kPa
m find weight lifted by jack of
area 50 cm? push by 10 Pa
Pressure = P = 10 N/cm? =
10 N/c?m? = 10 Nm%/(10°2Y?
=10/10*Pa = 10° Pa

Area = A = 50 cm?

=50 ¢®m? = 5 x (102 m?

= 50x10™* m? = 5x10°° m?
F=PA (P=F/A)
W = 10° x 5x10°3

W = 5x10% = 500 N

6.12| find pressure and force on
large piston of area 20 cm? due to

small piston of area 5 cm? push by
500 N force

Applied force = f1=500 N
Small area = a; = 5 cm?
=5c2m? =5 x (1027 m?

= 5x10* m?

Large area = a; = 20 cm?

= 20 ¢®m? = 20 x (102 m?
= 20x10* m?

Pressure =P =?
Force=F.=7?

Fz=f1(32) =1
F2 = 500 x (2227)
F2=500x4=2000N

P = f1/a1 = 500/5x10*

P = 100x10™* = 1x10°Pa

Chapter # g:j

H convert temperature

Given temp = C=30°C
F=18C+32
F=(1.8x30)+32=86°F
K=273+C
K=273+30=303K

986-32=18xC
C=666/18=37°C
K=273+C
K=273+37=310K

find value that which Celsius

and Fahrenheit scales are equal
LetF=C

F=18C+32
F=18xF+32
F-18F=32

(1-18)F =32
-08F=32
F=-32/08=-40
convert temperature
Giventemp=F =5 °F
F=18C+32
5=18xC+32
5-32=18xC
C=-27/18=-15°C
K=273+C
K=273-15=258 K
convert temperature
Given temp=C=25°C
F=18C+32
F=(1.8x25)+32=77°F
K=273+C
K=273+25=298K
find temp of 67.2 mm Hg

column while distance b/w ice and
steam point is 192 mm

Ice point=0°C

Steam point = 100 °C

Hg column = 67.2 mm

Total column = 192 mm

192 mm col has temp = 100
1 mm col has temp =122 °C
67.2 mm col has temp =

199, 67.2=35°C

find temp of 4.5 cm Hg column

while distance b/w lower and upper
fix point is 20 cm

Ice point = 32 °C

Steam point = 212 °C

Hg column = 4.5 cm

Total column = 20 cm

20 cm col has temp = 180 °F
1 cm col has temp = 22 °F
4.5 cm col has temp =

%x 4.5 = 405 OF
Temp=32+405=725°F

convert femperature
Given femp = F = 98.6 °F
F=18C+32
986=18xC+32
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