gH Y PAPAN & ATST
WORKSHOP CALCULATION & SCIENCE
(NSQF)

ay

Year

1St

(SN UTSashH JaTs , 2022)
(As per revised syllabus July 2022)

AR

ELECTRICIAN

Directorate General of Training

@ I

HISHH SR, 995

ul.§T. 4. 3142, CTI $wx, Rivdl, 998 - 600 032




THYTT FAPARIT & AT
AR - 1 98 NSQF
TN UTeTsHH JaTs , 2022

UPIRP TG YT :

>
TP SRS HIEH TR

. &1, 9. 3142,
vt 997 - 600 032.
HRd

3-9d : chennai-nimi@nic.in
99-d1ge : www.nimi.gov.in

YHTRAIIGR © 2024 T SRS AW TR, T8
TyH Wb AT 2024 gfert : 500

Rs.150/-

TaffImR QRf&d

T USRI BT 18 1t 1T et o =0 § 1 foret ot wnee & wienm @ soiaeie a1 gifde wie BTt afed, Reren
7 fpelt ga HUSRUT SR GA:UITG gRT UHIRIG &t faRad Yaigafa & faa1 9 Ot Iugad fosan o dadl & IR 1 8t
TR T ST AH AT § |

(ii)



PIECACE ]

YRT IRBR A AP D11 [GbT el & Ted 2020 T 30 HRIS AR, A 8 IR HRA! H 8 TP B DIRIS Y& A P
HeaTbiel Ted @1 8, d1fdh 3 Toh Rt YRIEd I § Heg oret o | Senfiies ufRieron S (1T1) 53 ufshar & Aty =g
A SR SHRIGT T HR & T B Tgayqu! et AT 81 38 &1 8 3ad gu, 3R Uiegsft &t adam I urifiies
DI RN T B & oG, T Oeashd B! 8Tt &) & e Thor St JeTadl I 3rerd foar T g

BT SRS HIEEH TR (NIMI), I35, 3F THTT FAGAR & ATEH - FATLIRIA - YUH a9 & forg I=nfda
UIGUHH b 3T FRIAU Gl e ST E - CTS & dgd saag g NSQF (Hifird 2022) ufigsil 1 ueb Siargia
T e TS T B3 & HGE BT oI5t 3! HIRTS gafdl AR At &1 gfar W & fafrad A &t smeht oik sod gf
e &t r=ra o7 grRT o T | NSQF UfRregait &t Sfia 4R e TR D1 fas ! gerdl &7 & SiawR ot i g2
SN PIS TE 8! © b NSQF & 91y ITI & Uieap! iR uiiegait ofik wft fgauRa! &1 37 IMP ¥ sifieay ary firemm
3R NIMI &1 T 3 H e URIE0T &t JoradT H YR & § HI%! Age S|

UfRI&UT AR, NIMI & HeRTe, pHIR! auT A1 fAerg Ifafa & Je& 59 Us=H # Ued 31U IRTe
24 3ifiHeT & U= g

59 fg< !

3qd $UR faarst,Ias

gfya
PITd farg Td IefHar Hae,
YR TRPR

7% faweft - 110 001

(iif)




YfHeT

TP SE RIS HHETT TR (NIMI) Y RITIT YR TRER & BRI T 3R Sfar Harerd & Uiieor meifesner™
ERT ST 3 g ORI Bt IWBR B adb-iid! Tl ¥ NSQF TR & dgd Fuiid ureass 3ik RieusR ufRiemor
FTIHH (CTS) & SIuR i ¢S1 & fow sre=asd A fawm R a5 SR Tid a3 & T8 35%d 4 &1 78 At

Rreror At &1 SR Wfgar tas (IMP) & w9 § fasfyd ok Ianfed fara smar 8, fomd T i, ¢ dfdewa,
X 3R TSTHE G, SXCICR MZS AN §1d & | ITRIad At ITI H UiR1&or & 7ieh & 99 GUR aF & 9em gift

YRt garsft & ufauisht & e & U sawR, RIF 3R T[S 91 3R SR (96 & dgd 94 &9 & fasRid
PR P 36T Y, URA IR & a1 TAre (3nfie Amal & faum), fiGAie 27 fadar 2013 &1 T oo Siga=1 &
A1 ¥ YR PR gR1 pd S$01 7S T A1 T5-PIRIe SRIHH R 1o T |

IR 39 910 W & o5 garsfl &1 59 IRe W SIRIA TG a1 STE & 3 ISR U & 9am g 9o SR URURS TSR & it
AT & foTT TiIaT, GTad SR ARTeR UaH R IefHd H GUR P 9o | UiRI&0 SrishH SeRIPE TR 1 dol i)
BT, 1M TAR =1 o gar o1 H a7 Faeen H AR UTed R 6 | M IR e weredt (NSDA) W ereia st
P GadT HID (NSQF), Th IET TR IR THIHd RIET 3R ARadl-S1uTid gidm &, S I, BIRd 3R g
F TR B TH YT P ATIR it Trraraii B gafRyd wrar 81 NSQF & ded Riemdf situmnfyes, IR-iomnfyas ar
TS e & A1y 9 fdt off TR W sawad Agdr & e THETOH T $R el g

CTS & d8d aH T Fapas & HIEH - TAFIRITT - YT ¥ NSQF (I 2022) NSQF U & 38R
DR TG & TSI gRT fawRa gad § 4 T g1

NSQF % 38R CTS & dgd IhUTT SaPasH & WS - SARIUTT - YYH a8 NSQF (RN 2022)
DGT & Wit TR & faRvs, i Jaex & ferg Affw 111 3k wfifgan fasm wfifa (MDC) & wewt 3R NIMI &
FHHAN! & AT Tarl &1 IRUM g1 NIMI &t 3331 § {3 IuRiaa arelt ufRiggelt SiR ufkierd! ot el seval &t
R BN 3R Tfregait o e ufkieor § AR & Y dag Bl

NIMI 5 3faeR R g+ gei o Hifgar ey afifa (MDC) % el &l gifide y=iare o1 aredi |

IS - 600 032 FHABRY s

(iv)




SITHIR

TP SrERIETS HfEar TR (NIMI) NSQF SRIfId 2022 % SFUR ahRITY $AHAR & HISH - SARIRAA - UYH
Ty ursusH & oI 39 IMP 1 a1 & fore Raferfad Hifgar Saausd & wganT stk dive &) SHMER) ¥ 4=udTe e 8|

Hifsar fewra afafa & wex
off. T, SR gifea - URIE0T SfIBRT (Harfge)
CTI, YRd &R, fi, =8 - 32
ot oft, TeaHfd - HAY URI&1 HABRT - SG (HaTfae)

WHRY ITI, B, DET - afferg
NIMI TH-aa%

oft. fmfe Ay - U HETIEedH
NIMI - T5 - 32

off. Sft. AT d it - UdYd
NIMI, 358 - 32

. & dRpar - SR qh-ilcht HgTach
NIMI, BFS - 32

NIMI 3 39 IMP & {3 &1 Ufehar o Data Entry, CAD, DTP 3iTuReR} ! 3P ¥ 3R JAffd Jarsft & g 3!
IR DI |

NIMI S8 G & T3 & ATe & arel 3 I soeamial g1 fob T 710 v & +ff eare Sar g

(v)




uf=rg

TR B A e sebrgat 7 Rviid far T B, vde § fav o1 AR SR Ue SrTeie YR XAT 81 IR
Torder SiR dfe Rigidl &1 IR WY 3R ST A THE A d8E S THATE 81 5 Ha H Uikiefsh &) ver &l o
qTclt UfRiEd & ARATHD SHBRI b YR o T | gl -1 A1 A1, S [Afdd wu 4 siftves fawgd gift geas
B UiRref3l &Y ufierds gRT fPT MU IR § Siawae sl &) grgH e ST 91ty 3R 3¢ Tl reard & bl
P WA TY Y 5 B H Hag B! AlfgU | o1 FHHT I3 TGRS ST HRd T Y TR (e HHRITE) W)
HT IS Tl g

URIggaft & s TR YA FA & o sragde & Iithaq & 1w ¥ URqd foa1 SI1dn 81 8 ufkiggeli &) wowarsit
DI g B & (T Gt TR FuiRd o= & 1t TeHar a1 &1 THIS B 89 B P U gD URie ST
tha & T 7l Uciie & ATeOH J T Xea| & AT J UM fohar SIrdT g1 JHEnaf # ST 7Y Udis! & fJaror &
e Ui IR A B

3G P 3id 7 gl WY 3mawaes B gl 3 & 31y & oy JHRITy Tiid Pt ol g 1

JHY 3HTde:

1 a9 =% 3afi: 30 €

3T 3 U Xifep b oy o 3Mrdie i fan T ¥ | ah T berpart & WIEH - SASIRAT - YUYW 99§ NSQF
RIS UTeushd 2022.

([ wa RILED ST HSI et
1 TS, i 1.1.01-1.1.07 4
2 G, SOTd 3R JHYT, Ul 1.2.08 - 1.2.14 6
3 wefige 9y 1.3.15& 1.3.16 2
4 SEHM, UR, 3 $iR 97 1.4.17 & 1.4.18 3
5 B, TR 3R Fot 1.5.19 & 1.5.20 2
6 S T4 AT9HH 3R &9 1.6.21-1.6.23 5
7 et 1.7.24 -1.7.27 5
8 ECAlIEIT) 1.8.28 - 1.8.30 3
P 30 °¢
- - J
4 N
[ A 7/ gedio g ufvomd ]
S G & X B4 WX g 3MTY S Yebil
* Demonstrate basic mathematical concept and principles to perform
practical operations.
* Understand and explain basic science in the field of study.

- v

(vi)




favg-wu

3T . N & e gg |.
Tisgd - 1 ng, = (Unit, Fractions)
1.1.01 SHIS UMl &1 aHiiaru (Classification of unit system) 1
1.1.02 Td 3R Fad A6 F.P.S, C.G.S, MK S 3R S| AEd
(Fundamental and Derived units F.P.S, C.G.S, M.K.S and Sl units) 2
1.1.03 YA 31T 3R TR (Unit, Fractions - Measurement units and conversion) 3
1.1.04 UHES ,HCF , LCM 3R FH=Td (Factors, HCF, LCM and problems) 8
1.1.05 i - oS, Terd, on 3R YT (Fractions - Addition, substraction, multiplication & division) 9
1.1.06 gxmed e - SiS, erd, T 3R U (Decimal fractions - Addition, subtraction,
multiplication & division) 12
1.1.07 FAGACR BT IUTNT FRP TSN B g BT (Solving problems by using calculator) 15
Aisgd - 2 i, Srgurd SR FHIuTE, Hf=ra
(Square root, Ratio and Proportions,Percentage)
1.2.08 T 3R A (Square and square root) 19
1.2.09 FAGCR BT IUTNT P JHWIT WA BT (Simple problems using calculator) 21
1.2.10 TTZYTIRY TER 3 SIORINT 3R Haifid Sony
(Applications of pythagoras theorem and related problems) 22
1.2.11 3fUTd 3R FHHUT (Ratio and proportion) 24
1.2.12 3UTd 3R GUUTT - Uéf SR S $Id (Ratio and proportion - Direct and indirect
proportions) 26
1.2.13 gfa=rd (Percentage) 30
1.2.14 yfa=Id & gxMad SR fid & g1 (Changing percentage to decimal and fraction) 33
Tisyd - 3 gead A1sH (Material Science)
1.3.15 Td & UBR, TS MR 3clE UTgaft & UHR (Types of metal, types of ferrous and non
ferrous metals) 34
1.3.16 TR 3R HRE 3R BT Y=g (Introduction of iron and cast iron) 37
TTSYd - 4 UM, TR, AT 3R 99« (Mass, Weight, Volume and Density)
1.4.17 S, 3T, I 3R UR (Mass, volume, density and weight) 40
1.4.18 GG, 3, T 3R W@H‘@I@HW (Related problems for mass, volume,
density and weight) 42
TTsgd - 5 $, UTaR 3R Sl (Work, Power and Energy)
1.5.19 F1d, wfda, ST, HP, IHP, BHP 3R g&m@T (Work, power, energy, HP, IHP, BHP and
efficienc) 46

(vii)




3T . RN & e g .
1.5.20 fRufaet S, 1ot SHoif SR srTETHe ¥ Wafdd g9
(Potential energy, kinetic energy and related problems with assignment) 52
HTSYd - 6 ST 3R aTIHT 3R g9 (Heat & Temperature and Pressure)
1.6.21 ST 3R ATIH 1 AR, ST BT THT, S ST 3R dTIHH & &1 e, fafta emrgaff sik
STl BT YD SR TeiH
(Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals) 55
1.6.22 O & T, AR, BRASEE, Hiedw 3R agd & T & s FuiaRor
(Scales of temperature, celsius, fahrenheit, kelvin and conversion between scales
of temperatur) 57
1.6.23 AT AT & 1, YA F UBR, UIERIEER R 3T BT IR0 - FTeH, Gag 3R fafe=or
(Temperature measuring instruments, types of thermometer, pyrometer and
transmission of heat - Conduction, convection and radiation) 59
Tisgd - 7 &FAFTT (Mensuration)
1.7.24 i, AT SR FHIAR TGS HT & a 3R URATT (Area and perimeter of square,
rectangle and parallelogram) 61
1.7.25 el &1 &t 3R TRATT (Area and perimeter of triangle) 65
1.7.26 I BT At 3R R, Siq, JUBR e, I BT FHous, YeahIvr 3R deiga
(Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellips) 69
1.7.27 T & 3R 31 uardf &t 7m - e, g, Ridiey, Mar sik Wiaer RicisR (Surface area
and volume of solids - Cube, cuboid, cylinder, sphere and hollow cylinder) 76
Tisyd - 8 FAPIuIAfa (Trigonometry)
1.8.28 P10 @1 AT (Measurement of angles) 81
1.8.29 ATt S/ uTd (Trigonometrical ratios) 84
1.8.30 B TuTiEcda SRt (Trigonometrical tables) 87

(viii)




SYLLABUS

Workshop Calculation & Science - Electrician
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1stYear

S.No.

Title

Time in Hrs

Unit, Fractions

Classification of Unit System

Fundamental and Derived Units F.P.S, C.G.S, M.K.S and Sl Units
Measurement Units and Conversion

Factors, HCF, LCM and Problems

Fractions — Addition, Subtraction, Multiplication & Division

Decimal Fractions — Addition, Subtraction, Multiplication & Division

N OO o B~ W0N -

Solving Problems by using calculator

4

Square root, Ratio and Proportions, Percentage

Square and Square Root

Simple problems using calculator

Applications of Pythagoras Theorem and related problems
Ratio and Proportion

Ratio and Proportion - Direct and Indirect proportions

Percentage

N OO o b~ 0N -

Percentage - Changing percentage to decimal and fraction

Material Science

1 Types of metal, types of ferrous and non ferrous metals

2 Introduction of iron and cast iron

Mass, Weight, Volume, and Density

1 Mass, volume, density and weight

2 Related problems for mass, volume, density and weight

Work, Power and Energy
1 Work, power, energy, HP, IHP, BHP and efficiency

2 Potential energy, Kinetic Energy and related problems with assignment

Vi

Heat & Temperature and Pressure

1 Conceptof heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals
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S.No. Title Time in Hrs
2 Scales oftemperature, Celsius, Fahrenheit, Kelvin and Conversion between scales
oftemperature
3 Temperature measuringinstruments, types of thermometer, pyrometer and
transmission of heat - Conduction, convection and radiation
Vil Mensuration 5
1 Areaand perimeter of square, rectangle and parallelogram
2 Areaand perimeter of triangles
Area and perimeter of Circle, Semi-circle , circular ring, sector of circle, hexagon
and ellipse
4 Surface area and Volume of solids - cube, cuboid, cylinder, sphere and
hollow cylinder
VI Trigonometry 3
1 Measurementofangles
2 Trigonometrical ratios
3 Trigonometricaltables
Total 30




THUTT FAPARM & TISH (WCS) - FATIRIAT

S 1.1.01

ET:Flé, e (Unit, Fractions) - WI’&‘ YUl 1 qeffepur (Classification of unit system)

ST DT (Necessity)
Tt fifaes RN &1 g@ ARE & =9 7 [ror S i
SPHIS/HES (Unit)

U SHIs I U YHR &I A1 1 FAf%d 75 & =0 & uRufa
T SITaT & ForIeT ITanT I UbR BT 3= ARET B H &
fore fpan S g1

TSR (Classification)

o A 3R e A &l FBR0T § |

Hd HIAD (Fundamental units)

TS, S 3R oY B Ha ARl B STl
U AP (Derived units)

I TS S Jd AEG! ¥ GO gidt & SIR Ja THd & 91y FRaR

Tait] Gl &1 S &, 3T, ga1d, 9 3 |

AP Bt gunferdar (Systems of units)

—  FPs yomeh fafewr yomeht § forad dars, gamm oiR g &1
T A U P, USS 3R 968 B

~  C.G.S YU U Hifeds yurelt § fors as, S iR 90y
HT gd AES HAL: Jfier, uH 3R IF s B

—  MK.S TUITeh U 3= Hifees womelt g foras dfas, S iR
G &1 gd T HA: Hier, b ok 35S 8|

— S 9E®! B ReH $ex=d 361sal & 0 § SHT 9Tdl §
S iR § Hifew IR ga Aee! &1 8, 3% A 3R Udfid 39
UPR |

AEE & & BRI § - T THd AR IS A

aTS, ST SR wrg ot yonferdt @) FPS, C.G.S, MK.S 3R
S| gonferdt & gd e g

Jaleul

m(Length):WﬁFﬁa$Hﬁﬁa‘Gﬂ§W%ﬂﬁ{ﬂﬁa§W
F A BT gor 8 fball B, TR HT AT 0.9 T § 3R T 8.9
gm/cm3%?

Bd (Solution)
e H dfd & AR BT SAHM = 8 kg (@AT) 8000 UTH
A H dfd & IR BT = 0.9 cm

did & dR &1 99 = 8.9 gm/cm?

qid & AR & IR B HT &IHdA
2 2
_rd 2097 4 g36cm?
4 4
did & AR BT AT
_ Mas§ of copper W|r'e _ 8000grams :898.88cm3
Density of copper wire g g gm/cm®
dqid & R $I TS
B Volume of copper wire B 898.88cm°
~ Area of cross section of copper wire - 0.636cm?
=1413.33 cm

T (Time): T DT S.| AT, I, S.1. B TP 3R YR AHS
2, 33 TR TRATY A fafehR0r & 3 deoh | gRT e qHY STt
F T § oy oo mar 31 gudt fafer $ik u.s. womeht @t
TEH! B 5.1 T U AE |

F.PS, C.G.S, M.K.S 3fIX S.I. 31 Hifer SPH18UT (Fundamental units of F.P.S, C.G.S, M.K.S and S.1.)

F.PS Symbol|  C.G.S |Symbol | M.K.S | Symbol| S.IUnits | Symbol
1 GEIF S ft | e cm e m ez m
2 STHT uds b | aH g e kg feaum | Kg
3 g BE s | YFs s BES s BE] s
4 farega e UEDH A | TR A | TR A RN A
5 GIRGIE] BRAgRE | °F | YIS °C SEPS) °C GareE| K
6 S cfaar Fuga Cd | &usar cd | wusan cd Fugar cd
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BT FAG A & HIEH (WCS) - FARITRIEA

ST 1.1.03

?ﬁﬂg, i (Unit, Fractions) - nmmgﬁaﬁvw (Measurement units and conversion)

TP1EAl 3R TSHTITIA (Units and abbreviations)

AT Tt DTS BT A =
FHAR A fha foratoa ufa feaom kl/kg
fafkry S foraimy ufa et ufd e kg/hr/N
®1 @ud
?WI'&F ﬁl?ﬁ"-:ﬁa, "-:ﬁET, foraer mm, m, km
S ﬁ'ﬁ'ﬁ'ﬂ'ﬂ:{ qH kg, g
g @fﬁ fﬁ:rc', e s, min, h
Sirgl Hddter ufa A, dick Ul e cm/s, m/s
ﬁﬁﬁiﬂauﬁwrﬁamw km/h, mph
R WeR-Ufd-a Yh S m/s? m/s?
— e, fdgeq NkN
Ty p@q-lﬂa Nm
ot o )
arae &Y UIeR, dre, fbaiare Hp, W, kW
S e ufd & diex N/m?
framge ufa aif ez kN/m?
Gl g rad
Fofg iy T Ul The rad/s
fEga-ufd-atf Jdhs rad/s?
e HuT Ufd i e Rpm
URepA Ufd Ydhe rev/s
GRIHTd TUTS 3R Eﬁ? tg tIT{H (Decimal multiples and parts of unit)
TR UTaR g v g ¥ fog
101 1000000000000 tera T billion times
10° 1000000000 giga G thousand millintimes
106 1000000 mega M million times
103 1000 kilo K thousand times
102 100 hecto h hundred times
10 10 deca da ten times
107" 0.1 deci d tenth
102 0.01 centi c hundredth
103 0.001 milli m thousandth
10° 0.000001 micro M millionth
10° 0.000000001 nano n thousand millionth
102 0.000000000001 pico p billionth




SI 315l 3R fafe=r SH1ZAT (SI units and the British units):

=T sIFTE Rt o fafe=r so1E - 51318
SEIES 1m =3.281ft 1 ft = 0.3048 m

1 km = 0.621 mile 1 mile = 1.609 km
ElG] 1 m/s = 3.281 ft/s 1 ft/s = 0.305 m/s

1 km/h = 0.621 mph 1 mph = 1.61 km/h
0T 1 m/s? = 3.281 ft/s? 1 ft/s> = 0.305 m/s?
e 1kg =2.205Ib 11b = 0.454 kg
) 1N = 0.225 Ibf 1 Ibf = 4448 N

1 MN 1 million newtons
Tlb 1 Nm = 0.738 Ibf ft 1 Ibf ft = 1.355 Nm
| 1 N/m? = 0.000145 Ibf/in? 1 Ibf/in? = 6.896 kN/m?

1Pa=1N/m?

1 bar = 14.5038 Ibf/in? 1 Ibf/in? = 6.895 kN/m?
S, P 1J=0.738 ft Ibf 1 ft Ibf = 1.355 J

1) =0.239 calorie 1 calorie = 4.186J

1 kJ = 0.948 BTU 1 BTU = 1.055 kJ

(1 therm = 100 000 BTU)

1 kJ = 0.526 CHU 1CHU =19k
fed 1kW = 1.34 hp 1 hp = 0.7457 kW
e Y QU Tkm/L = 2.82 mile/gallon 1 mpg = 0.354 km/L
faRkry e 1 kg/kWh = 1.65 Ib/bhp h 1 lb/bhp h = 0.606 kg/kWh
qud 1 litre/kWh=1.575 pt/bhp h 1 pt/bhp h = 0.631 litre/kWh
AR AE 1 ki/kg = 0.43 BTU/Ib 1 BTU/Ib = 2.326 ki/kg

1 kJ/kg = 0.239 CHU/Ib 1 CHU/Ib = 4.188 ki/kg

4 THUTT SAPA & AEH - SARIRAA: (NSQF TN 2022) 94w ¢ : 39T 1.1.03




oIHAT '{[Ul?baf 3R B’W‘J’Uﬁlﬁ ¥ forg JUAI (Prefixes for

decimal multiples and submultiples)

Use
1 YIRS A =1MPa = 1000000 Pa
1 foraitare =1kW =1000 W
1 gaIaheR =1hL =100L
SHgeH =1daN =10N
SR =1dm =01m
1 g =1cm  =00Tm
1 foreiidier =1mm =0.001m
1RGP =1um = 0.000001 m
FUTaROT UTH (Conversion factors)
1549 = 254 mm
1 mm = 0.03937 %4
1HieR = 3937%d
1H8%HHE = 0.00003937"
1fpadier = 0.621 miles
101308 = 45369
1 kg = 2205 Ibs
1Hifdcded = 098ed

Wifas arsy it WIE'QT (Units of physical quantities)

aﬂw 3| m’f (Units of area)
UNITS OF AREA

Tif forefifiex 1T mm?
Tif gieR 1cm? =100 mm?
i SHieR Tdm? =100 cm?
T Hiex 1m? = 100 dm?
Are 1a =100 m?
TRW 1ha =100 a
i fparieR Tkm? =100 ha
T g 1sqin  =645cm?
Fipe Tsq.ft  =0.093 m?
Tt ars 1sqyd =0.84m?
T Hiex 1m? = 10.76 ft2
Acre 1 =405a

1 Acre = 100 cent

1 Cent = 436 Sq. ft.
1 Ground = 2400 Sq.ft.

1 Hectare = 2.47 acres

1 acre

= 0.4047 Hec

tare

1 Hectare = 10000 sq.

i

UNITS OF LENGTH

?iﬂ'l'é’ @t W’{lﬁ (Units of length)

BIECaE] Ty =
forcfiiex Tmm =
YR Tcm =
SR 1dm =
e Tm =
fpamex Tkm =
4 1 =
Pc 1 =
BIS 1vd =
gt diet TNM =
rifere Hire 1 =

0.001T mm
1000 p
10 mm
10 cm
10 dm
1000 m
25.4 mm
0.305m
0914 m
1852 m
18554 m

metre
HR $1 EH'TIETIT (Units of weight)
i UNITS OF WEIGHT

forcimy - 9 1 mgf

-9 1gf 1000 mgf
famm-sa 1 kgf = 1000 gf
cq 1t = 1000 kgf
Ounce 1 = 28.35gf
qI3ug 1lbs = 0.454 kgf
Long ton 1 = 1016 kgf
Short ton 1 = 907 kgf

e

UNITS OF VOLUME AND

CAPACITY

THYTT FAPAN & TEH - SAGIRGA: (NSQF TN 2022) 02w ¢ : 33471 1.1.03




IPGE] aﬁ?&mmﬁsmsﬁ(umts of volume and capacity) Can (Work)

Cubic millimetre 1T mm3

Cubic centimetre 1cm? = 1000 mm? ‘ WORK

Cubic decimetre 1dm3 = 1000 cm?

Cubic metre Tm? =1000dm’ fopeiram - 1 kgfm = 9.80665 J

Litre Tl =Tdm’ Hiex 1 kgfm = 9.80665 Ws

Hectolitre 1hl =100 | bGl 1) - 1Nm

Cubic inch Tcu.in  =16.387 cm? qe- AP 1 Ws = 0.102 kgfm

Cubic fOOt 1 Cu. ft = 28317 Cm3 ma-l—crw 1 kWh =36x 106J

Gallon (British) 1 gal =454 | — 859.8456 kcal

° IT

Tcubic metre 1m? = 1000 litres LTI Fardt 1 keal, = 426 kgfm

1000 Cu.cm 1000 cm?® =1 litre

1 cubic foot 1ft3 = 6.25 Gallon AR (Power)

1 litre 1It =0.22 Gallon

POWER
AP FPTS (Circular unit) ‘ @
fhamg-aa diex ufd Yehvs
CIRCULAR OF UNIT
1 kgfm/s =9.80665 W

If&T (Radian) fpdiare 1 kW = 1000 W = 1000 J/s

e IR fooht 3 dr wiy = 102 kgf/s (approx)

. Hifee g uraR 1 HP = 75 kgf
1w =180 - e
T =0.736 kW
180 = 1 ST 1 %HaR =4.187)
1 T |. TSP el e Ufd |UeT = 1 keal,, = 1.163 W
180
&ld (Pressure)
R 1 Pa =1N/m? 1 atm = 101325 Pa
101325

EIE 1 bar = 10N/cm? = 100000 Pa-Torr 1 torr = 60 ~ 133.32 pa

a’rgﬂtcz?ﬂuaa 1 atm = 1 kgf/cm? 1 kgf/cm? = 735.6 mm of mercury
dI9HTH (TEMPERATURE)

T fewie fig YD

TEMPERATURE

IS () 0°C 100°C

H qu << (°F) 32°F 212°F

Hfed (K) 273K 373K

AR (°R) 0°R 80°R

“R_ °C _ K-273 _°F-32
80 100 100 180

6 THUTT SAPA & AEH - SARIRAA: (NSQF TN 2022) 94w ¢ : 39T 1.1.03




¢l (FORCE)

@ CG.S. VUTeh H : 96 (S18A) = GIHM (gm) TR (cm/sec?)
F.PS. YUl H : 9 (U130S) = GHHM (Ib) X @RI (ft./sec?)
M.K.S TOTTelt & - 91 () = QH (Kg) x dRUT (mtr./sec?)
18184 =1 gm x1 cm/sec?
141308 = 11bx 1 ft/sec?
1gcH = 1kg x 1 mtr/sec® = 10° SIgd
1911 YR = 981 Ble
11b YR = 32 UI3U8
1 kg YR = 9.81 e
fae@ TIRMT (ELECTRICAL QUANTITIES)
v fayd emar vV o die V(W/A)
fyydarss® aa v ae V(W/A) QUANTITIES
| faya urr A TERR A
R fayd uferiy Q 3 Q (V/A)
e fafry uferiy om EdlR vm/A
G TR @sed) o UHg S

GI'\"-IE:I'Q'E (Assignment) - frafafaa uy &1 GT'R%'I (Answer the following question.)

1

2

3

320 fpaHieR &I Hid # gad

16 T4 &1 frarm & aaal

40 39 &1 FHier § gad

8 WX B Pe | g

2.5 7 B ofier H g

5 Tex B T | Jaat

120°C = R

fAafefad & dfadert @ fawgd sifve
a N/m?

b RPM

b QIHIT (Mass)
i 6509 = __ kg
i 120mg = g
¢ dd (Force)
i 12N = _ kg
i 25kg = ____N

d W, S, ST B AT (Work, energy, amount of heat)

aGHAIER FUfed Tg.3is. sohreal & uRkafdd a3

a daTg (Length)

i 34m = mm

i 102km = mile

i 120KJ = J

i 300wh = kwh
e faa (Power)

i 02kwWw = W

i 350W = kw

f mwaﬁ (Convert as required.)

i 5N = KN

THIT FAPAIE & AT - SAGEHA: (NSQF TRNUT 2022) -94W 9 : 39T 1.1.03



THIT SAPARM & TISH (WCS) - FATRIRIEAT

ST 1.1.04

3'&7[3:, i (Unit, Fractions) - '{[UT"-I@E', HCF, LCM GﬁTWIf{ (Factors, HCF, LCM and problems)

SUTST HEATY 3R YUl WY (Prime Numbers and whole

Numbers)

T[UIYES (Factor)
UGS U BIcT ICAT Bl & ol [9epd Sof G | faHTerd
gIdl 8, o
24, 72, 100 A3 & UGS I HRAT

24 =2x2x2x3

72=2x2x2x3x3

100=2x2x5x5

TG 2,3,5 B! UGS BeT STl B |
armnwgvma':s'aﬁuﬁmrrm (Definition of a prime factor)
U UGS 98 T § S U T Y el A
fer T ot 31 SR
57 =3x19

BT 3 3R 19 3T UGS B |
3% U UPHR HET SIaT 8, Fifb 3 3R 19 i 3rre T oft
3 Geferd gl
H.C.F @1 URRUTHT (Definition of H.C.F)
TEaH qHEIad (Highest Common Factor)
forit fow TTU TReATsi & g &1 H.C.F I=d TRedT § off 39 9Hg
ST Tt Sesit o1 guia: fauiiord e &, Ierewomd
TSN 24, 72, 100 BT H.C.F J1d BT
24 =2x2x2x3
72=2x2x2x3x3
100 =2x2x5x5
38 Il Temelt # Ivafs UAEs §
2x2=4 AHCF=4
L.C.M & GRYTHT (Definition of L.C.M)
WW (Lowest common multiple)
WeSf & TYE &1 AYgTH YA I8 T B T ¢ foraw
U TTE Tyg @t v T o ot Rrvth e & T g Sy
. Fofafea demsit &1 Hes 3
7,17,20,66,128
7,17 - YS! ST Temaft § Wefdd § 1 3fd: e § SR Wy
& IAaal BIS AR UGS T B

2120
2110

5

20 BTIOMES = 2x 2 x 5

2|66
3133
11

66 BT UFES = 2 x 3 x 11

128
64

32

[N \C I SR \C I\ I\
—_
[e)}

28 BTTUFES = 2X2X2X2X2X2X2

o 3929 TP AU T3 BT TqH B
3,5,7,11,13,17,19,23,29
fafoiea SRemsft & Wg 78, 128, 196 BT HCF J1d BHifoY
2| 78

3139

|13

78=2x3x13

128

DN

= W

128 =2x2x2%x2x2%x2x2
2| 196

2| 98

49

196 =2x2x49

HCF = 2

84,92,76 BT LCM JTd B3
2| 84,9276
LCM =5 742,46, 38
3] 21,2319
7,23,19

LCM =2x2x3x7x23x19 =36708
36, 108, 60 BT LCM FTd B3 & TG,

2| 36,108, 60

2| 18, 54,30

319 27,15

3 3,9 5
1, 3, 5

T BT LCM

36,108,60 = 2x2x3x3x3x5 = 540
el @Y ge 3R Siiea § LCM 3R HCF WIoH &1 a<adhd
IF gt B



THITT SAPARM & TISH (WCS) - FATIRIAT

ST 1.1.05

'{Eﬁg, i (Unit, Fractions) - e - \_rﬁ:f?, YCTHT, TUIT (Addition, subtraction, multiplication &

division)

faazor (Description) YT (Division)

T T W S g e e | SareRu F R T T o Y g o & Ry iRret e S 2 4 afwr o ¥
IR A A 3 SR R B B ° b W U Bl Sl 81 (Fig 4)

3iT/8T (Numerator/Denominator)

31y it B 31 & SR F T g el 7 7 5 gRT a=U

T YT B ¥ v o form man g1 Ut 6 oot we forad gt

A &1 fauifrd e Sran 8 SR X1 & i oifry i & feran

STl 8, 98 B g1 R
13 7

Pty

1,3,7 - 39 412 -

fArs1: THT (Fraction: Concept)

T &1 B o 3 =9 & a1 o Geba1 21 9

113 v ot wem @) uw W firg % & A ot o Gehr
4 4
8199 (Fig 1)
Fig 1
1 1
4 4
1 1 :
4 4 g
g

e 7= (Fraction: Value)

Ffe firet & 3i%1 SR R b1 Uep &1 e A 1qun a1 fawifrd fasan
ST A e &1 419 WHH | 8 (Fig 2)

Fig 2
= 1x2 - 2 =1
4x2 8 4

T[UM (Multiplication)

S O BT O AT 81, A SATE BT 3R U B o forg F+t
SR BT O H 3R ITE BT &R S & forg wft g bt qom
P (Fig 3)

WSNEL110512

)

X
x1

3
4

N

WSNEL110513

Wi
[o>1ENN

X

Nl=

SIS 3R UM (Addition and Subtraction)

il & Sied a1 gerd 90y El & gx 99 8H a1l &y
TG SAM &R &I Th IHAME g A FH1 NN | T8 Tad HH
IHAFRE e 2 3R U8 U B el & 83 & Ay JHIad & IdTe
& IR 81 (Fig 5)

Fig 5
-1 1_2_1
% + =z2+2=4=73

WSNEL110514

WSNEL110515

JqlexUl (Examples)

3.2
. Multiply —by —.
4 3

6 1
12 2

3 2
4 3

... 3 3
« Divide —by—,
8 " 4

3.3.3,4.1
8 4 8 3 2
3 2
Add—and —.
4 3
32 ¢ 8 17 5
2.2 2 8 .=
43 12 12 1 12
17
sub — from —
6 32
17 7 17 14 (17-14) 3
32 16 32 32 32 32



il & yoR (Types of fractions)
3fd g, Tahar ¥ &1 g1 1 Srffed el & s e ¥ &g
gld g
farfra dvem o ue quf TRem ik Uw F BT g |

fAra ®1 SIS (Addition of fraction)

= el o) Site & o 89 €% 2,8,12 &7 L.C.M fidsTam g
2,8,12 &7 L.C.M J1d BIT

Y 1LCM

2,812

2146

123

TOFRAE 2,2,2,3 8

AU LCM =2x2x2x3 =24

®y?2

512310

1 1
_+_
28 12 24 24 24
1243410 25 1
24 24 24

fara ®1 9erg (Subtraction of fraction)

subtract 9—from1 Yior(ﬂi —9E )
16 32

WY 1: Ugd YUl GBI 17-9 = 8
RY2: 16,32 BTLCM = 32

e T 16, TSAT 32 BT fAuIorg Hft &

ﬁﬁfaﬁm:i
32

Y 1 Y quf TRe & A1y e

we get 8+i = 8i
32 32

IHIAE fUF (Common fractions)
@Y 3R A9 g & 9y gHe

3aleXUl (Example)
solve33+6——4i— 9
4 8 16 32
g fadl &1 ure fasar ST =g
1 oft gof S oirs
2 gt g o s
3 gt TReTt gery
4 i ®ILCM T PIRT

10 THUTT SAPAN & AEH - SARIRAA: (NSQF TN 2022) 94w ¢ : 33T 1.1.05

Bd (Solution)
WY QU IS GG =3+6-4=5
Ry g =2-1-2-2

48,1632 BTLCM 328
24 +28-10-9
32
52-19
Y
33 1

= =1—
32 32

U 3: gUi AT & 1Y G: oS
THUE 5+ 122
32 32
3qlexUl (Examples)
GQ-ITIﬁ'E e (Common fractions)

o U AT (Multiply)

3.4 3 4 3 b

a_b_f___
8§ 7 8 7 14

o YT (Division)

5.5 5 32 ,
632 165

2 1 14 22 14 7

b 4§+3?:?+7:—
. Gi@_q (Addition)
1 1 1
2 4 8

L.CM=248=8

1T 1 1 4+2+1 7
e —y— = -
2 4 8 8 8

e YCIHT (Subtraction)

13
5—-32_-5-34—_2
4 4 4 4
13 1 3
—o4— 2o 2
4 4 4 4
9 3 9-3
4 4 4
6 3 1
:—:—:1—
4 2 2

X—:—:
3 22 33

16

33



GF\‘ITE"'-l'a? (Assignment)

1 Fafafed ot s il 7 sefm)

a 1-=
7

2 Fofafed o ffya dermef # uRafdd #31

12
§ —e
11
36
b —=
14
18
C ——
10
3 W 9= W
1_x
a4 13 9o
42
b —_—— —
5 X
9 X
g e
14 98

4 TRA P (Simplify)
A
60

a

5 0T &Y (Multiply)
45

a _—=
60

6 Y¢S (Divide)

THIUTT FAPAN & TEH - SAGIRIGA: (NSQF TN 2022) -92W 9 : 33T 1.1.05
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THUTT SAPARM & TISH (WCS) - FATRIRIEAT

ST 1.1.06

sP1S, fF (Unit, Fractions) - SRM@d fUH - SiYs, ¥erd, UM 3fR UNT (Decimal fractions -

Addition, subtraction, multiplication & division)

faa=ur (Description)

XA = 9 A eIt 8 @18} 10 a1 10 ST ara AT 10 & Torsl
(3fd) 10, 100, 1000, 10000 3 BT B | TR T BT 31~

12.3256 T Hddd %
3 2 5 6
+ +

(1X10) + (2 X1) + — +
10 100 ' 1000 10000

ufaffir (Representation)

B B! gel f&a1 oITdT § U <Rmad foig &1 g & ulem &
3 BT & faf¥el RIFT TR T Sl @

Fr> =05 =2 _035 12" _00127, 3548 _3 648
10 100 10000 1000

SIS 3R U< (Addition and subtraction)

T fel @) SHeafeR HH 7 afyd &3, S 1 ¥emd o
TS TS T & R g &1 U & o1 U 3 H 3, d1fs
Tiff gxmaq foig e el Wt & wafd g1 oS a1 ged o
3y foeft gul ¥ & forT #d § SR a=mer foig &I aemea
feigsit & Plad & e S A W

19 &Y gREAd Ul B GIHd fog d Ugd I TR o
I 8 | SETERUT: 45/100 = 0.45 (3R Had .45 g

0.375 + 3.686 SIS
0.375
3.686

4.061

2261 T ¥ 18.72 geTd
22,61
18.72

3.89

1:FIT?Iﬁ'(Multipli«:ation)

YA fogafl oY sFewEr HY 3R gl TRemeff & U & o |
YA oG & GT8 3IR 3! &1 Hl WA I B | TR H GRHAT
fig U UPR Sl [ axmea fig & o 3R & 3idl 31 da
T H GRHAA foig & GTs 3R UTY T 3| o IR & SRISR |
2,531 1.25 ¥ T[0T B

= 25 x 125 = 3125 GRHAT fdg & aTs 3R & 3! &1 a1 3
21 3ARmM IR 3.125 B

12

W%(Division)

U gUl ST 99 & ol YIS & GRIAT fag &l g% SR o
ST | I 3azge g1 o Y SISy, UIsd B Gy fig & gam
RYF R A Y| R U &

0.75 1 0.25 T HIT S

0.25)0.75
0.75 100 75

025 100 25
25)75 =3

e U 10 B A U B IRMwd fig B 91S SR TP
T IR A 91T, 3R afe 70 100 3 @t Y RFT R @
W, 3T | 10 A YT Hd T SR04 fig &) Th
R IR0 3R & 91T, 3R, 9 a5 100 / &, @1 35 &t
Tl 9% @ o1¢, ST |

3clexUl (Example)
Wmﬁm%m3mmﬁﬁ,900mmﬁq@@ﬁﬂﬁ
O 7T ST Wehdl & SR bt Il st
Fig 1
2.25 | 55.36 12.18
—————
2
09 & d darg =225+ 5536 + 12.18
=69.79 mm
AT Ay =3 mm
ENAGEIS = o9 3t a8 + BT S
=69.79 mMmm + 3 mm
=72.79 mm
TR P TS =900 mm
HT o A AT e = 20 _ 12304
72.79
=129
= g% = T AHTs - U P el +
HICT Ay
=900-12x69.79 + 12x 3
=900 - 837.48 + 36
=900 - 873.48
I g% oeTs = 26,52 mm



gxadl o et o 7T et o gRmeal § gaa
&¥Taq & et o Rafdd &<
JqIerUT (Example)
0375 ! iy & geal
319 TR ad foig & 2 1 39 3R 39 1e e Gt § I
I

0.375 = 375 1

75 _15 _
1000

(&)}

8l
o
@ |w

0.375 =

firsl 1 gRHerd H gadd
3aIeRUl (Example)
. 1 PreRmET A e
YT & T a9 % 1 HIT B & oY 3 & A
T 9 (311) o §TE Y (AGHATIHR) Y
0.5625

16) 90000
80

100
96

40
32

80
80

0

@ W

— =0.5625

3madf GRMHTd (Recurring decimals)

s & gemea ¥ uRkafdd wrd ava oo sl & foepd gxmaa
& fauiira e o1 T 81 8 3= H UITHd T8 311 I8
SR @M 3R TR-TR Qe SIal | 3% 3Madl GeHdd
HET S B

3aIgRUl (Example)

121
convert—,—,—
33

1 10000

a — =0.3333 —Recurring

w

20000
3

=0.666 —Recurring

o
w|N

110000
7

—= 0.142857142 - Recurringj

THAd ¥ Ofaded forea ot flafy

T & 4 T dP Tl DY
TATG & 3 ™I b Tl B
T P 2 ™I dP et By

10,100,1000 VA O B3 3R UTT &

1.73556
5.7343
0.9345

=1.7356
= 5734
=094

GREWE BT 10 H IO H=AT

T <= e Y 10,100,1000 | 0T fobaT ST Wb € 37R 3
TE T4 g Bl 18 3R I RIFT db & ST o [ebell ©
e s # T B

4.645x 10 = 4645 (TH ™M)

4.645 x 100 = 464.5 (G -M)

4.645 x 1000 = 4645 (@F RIM)
TRAAT BT 10 F HRT HAT

U AT fHF BT 10,100,1000 ST T HAT fobam S Il B,
Y forT gRmed foig &l Il SR o ST, WIsTdh T I A Ih
S R 1 STazaedl 81 Id4 VI db U fhar ST o g |

JqleX Ul (Example)
3.732 = 10 = 0.3732 (TH M)
3.732 = 100 = 0.03732 (& ®M)
3732+ 1000 = 0.003732 (I ®IM)
3algrUl (Example)
. Faffea g &1 fig & wu d g: fafae
453273
2 7 3
=(4x100)+ (5x10)+(3x1)+ —+—+—
10 100 100
27
453 203
1000

Y 773 IW/AT 0.386 T TRHAT RITH! &1 fA=gur fefaw

3 - Ugdl GRHdAd R
8 - QU GXHAd R
6 - TIRIRT MW RIH

fafafad qemaa # 3 R & gfadmed faRau|
a 6.9453 —> 6.945
b 87456 —> 8.746
. 1 & eRmea 8 gad
21 7

——--0875
24 8

. TAAd P i H gaal

626 5 _ 1
10000 80 16

0.0625 =

THUT FAPANA & TEH - SAGIIGA: (NSQF TN 2022) -7H af : 31417 1.1.06 13



3HTgHE (Assignment)

1 fgfafed gxmee Semsit & fawga 0§ fafeu|
a 514726

b 902.524

2 fefaRed cemde Seamsii & fawr ¥ fafeu|

3 2 9
a 500 +70 +5+—+—+——
10 100 1000

1 3 5
b 200 +9+—+—+———
10 100 1000

3 fgfafed exmdal & wRaad wu § el # aRafid s
a 072
b 545
¢ 364

d 205

4 fyfefed firg &) gwrag § 9ad

a

AS olw

54
1000

3
f 1z
5 CRHAG &I SIS
a 456 + 32.075 + 256.6245 + 15.0358

b 462492 + 725.526 + 309.345 + 626.602

6 fafafad cemea & gerg
a 612.5200 - 9.6479

b 573.9246 — 215.6000

7 FefdRed B &g ok gerd
a 56725 + 48.258 - 32.564

b 1645+ 124.56 + 62.7 - 3.243

8 fraferiad o 1qum &3
a 10,100,1000 RT

i 3754x10

i 8.964 x 100
i 2.3786 x 1000

iv. 0.005 x 1000

b Yol GBS gRI
i 84x7
i 56.72x8

¢ Tt o CRMTT 3id ERT (BAFUCR BT ST Hv)
i 15.64x7.68

i 2.642 x 1.562

9 fofafed &t umr g
62.5

b .54

N

11 9 & gxHaa & gqd

i1

o |0

12

1 25

12 HH 19 B

20.5x40 + 10.25 + 18.50

14 THT FAGAR & WIS - AR A (NSQF TN 2022) -94W T : 3RT 1.1.06



TSI HAPAR & TISH (WCS) - FATIRIAT

ST 1.1.07

313, fiH (Unit, Fractions) - FA$H A BT ITTNT HIP JHITSN B 8 BT (Solving problems

by using calculator)

T Uldhe HaPpac’ Hig TUHT B H HH TG T B B
AT ST B 1 Uh WIYURY Uldhe hapaex oS, UeTd, T[0T 3R
YT ) BTN M B & e §IT 8, Safd axies
TPHR & HAHIc BT SUUN AR SR q-ap! TUHT & forg
Wft fopar oI el B

FAPGAC BT IUANT B & o [t faRry uikreor ot sima=adsan
TEIEN R | b a8 Gea e San 8 i parpaier ot earsia
ORI BIF o o I UPR & SRR A3 BT TaUTgdd
LT AP ¢ | U hagpaiey 7 dl Gradl g R T g1 Ha g
T &l A, BRI B TRAT R 3R I hapaex d
TE ST Y ol R BT P TR R BS e w3

fator da<ht fqaror (Constructional Details) (Fig 1)

Fig 1

Dieplay

ofi/on

[a=] [M] [Mr] [Mc] [c |
(] [7][8][e][-]
(e J[a][s][s][-]
(] [ ] [2] [a] [x]
[t o] -] (=1 [+]

WSNEL110711

PI-9IS B! U WY 3R A T UgdH 9 AT §Fhal 3R
fewt 7 fqwnford foear man g1

. 3T1eT ufaf® $RMT (Data entry keys)
T HRT[0] ... ¥ [9] T B &
3R eRMad foig & R ua [ | ol gt 3
. QHTRNY HTAT (Clearing keys)

A G H C 3R T

[CLR|Clear totally

Clear entry only

ICMJ, M Clear memory
Addition key

E Subtraction key

Multiplication key

E Division key

=]  Equals key to display the result
. o= $Iori (Function keys)

Pi key

Square root key
Percentage key

Sign change key

Square key

1

X | Reciprocal key

. O HRET (Memory keys)

e oR WR H%

e Rid A AER & SeT ST §

T Rfd T P A ¥ ger R ST 8

MR |RCL| syt e oY Rt TR aror wmat ofrar 3

3T Heagpaiex & e sifaRad thaer Gl Fig 2 7 fears
T

Fig 2

DISPLAY | Y189

,,,,,

FUNCTION J

Pt

KEYS @J
BDEE O
MEMORY/ —@ 5 ©
sToreKevs /(W) (D) (2) =)

WOOE®

WSNEL110712

SCIENTIFIC CALCULATOR

[sin[[cos[Tan|| ( [) |Brerofdiasmdfs R sk aigs
Exponent key

PO P! P HWR 1 T 31eR g &1 T 3R
¥ ot thaer 1 ST B & R, INV it gamd |

INV f&e TR ferars m. fOhR 98 droit qamd for ¥

3R} B Uga gl g1 INV fEet & 7o &) Smem|

15



,uﬁhﬁwmw@?w&hmmm

TUIH YT R o feru|

yeRid smadeR Fdwiel @ yda Fwie! §

gfafedd BT

yeRid ydia Frwie! $ smaeR i §

aRafdid BT
. f&= (The display)

fewa 37qe Sa, Siafw ufkoms iR 7o & IR feard g

far Sra 21

AFwal 3t gt U fAmfor & g fAafo § A g
Tl 3 | RT3 B e & HH | aRIPa ®TR W
U g Poil & A & AT A T-AT3M Bt Foita

o eiR JalgrUl (Rules and Examples):

. IS (Addition): 3CTER0T 18.2 + 5.7

Sequence Input Display
Input of the 1st term 8l L] 18.2
of the sum
Press + key 18.2
Input 2nd term of the
sum. the first term L] 5.7
goes into the register
Press the = key =] 23.9
o YCTHT (Subtraction): 3qlgrUl 128.8 - 92.9

Sequence Input Display
Enter the subtrahend (81 [8] 128.8
Press - key -] 128.8
Enter the minuend.

The subtrahend goes Ol2][.] Q] 929

into the register

Press the = key =] 359

« UM (Multiplication): 3algrUl 0.47 x 2.47
Sequence Input Display

Enter multiplicand ] 0.47

Press x key 0.47

Enter multiplier,

multiplicand goes L[4 7 | 247

toregister

Press = key =] 1.1609

o YW (Division): 3algrUl 18.5/2.5

Sequence Input Display
Enter the dividend L] 18.5
Press + Key [+] 18.5
Enterthe divisor
goes to the register L] &5 25
Press = key (=] 7.4

TUT SR W (Multiplication & Division):

JaleXU:25x7.2/48x1.25

Sequence Input Display
Enter 2.5 2] ] 2.5
Press x key 25
Enter 7.2 7]} ] 7.2
Press + key EI 18
Enter Open bracket
Enter 4.8 L] |48
Press x key 4.8
Enter1.25 |:| 1.25
Enter Close bracket 6
Press = key EI 3.0

AR H TR B a0 (2+6) (4+3)

Sequence Input Display

Workout for the first 2
bracket

2

6] 6

=] 8
Store the first result in , 8
X or
Workout for the 4
2nd bracket

4

3

=] 7
Press x key 7
Recall memory or 8
Press = key E| 56

16 THUTT FAPAN & TEH - SAGIIGA: (NSQF TN 2022) -9uH a9 - 31991 1.1.07




. WfARId (Percentage): 38R0 12% of 1500

Sequence Input Display
Enter 1500 lo][o]| 1500
Press x key 1500
Enter 12 12
Press INV % 12
Press = key =] 180

«  TH AYIIUIEH (Common logarithm): 3&TEXUT log 1.23
Sequence Input Display

] =] 0.0899051

» Power: Example 123 + 30?2

Sequence Input Display

[1](2][3]+][3][e] = 1023

. I 7@ (Square root): IR /2 +./3x5

Sequence Input Display
Enter 2 2
Press.a key 1414
Press + key 1414
Press bracket key 1.414
Enter3 3
Press va key 1.732
Press x key 1.732
Enter 5 5
Press ./a key 2.236
Press bracket close key DR 3.873
Press = key =] 5.2871969

=] |5.2871969

V8L

. TUET Y S ¥ TS “ON' ol gar=1 GAfda
FY 3R YR 3 fr fv wr 0’ Rmmar man 21

. PATACR P JGF ER DI TZL. AR AWe@eH
3R T B SFTaIS FUA AR A q@A A T |

. 0° 3R 40° C F & Y ATl F AT Fapae?
T IWI@TG 3R START B |

. g 91 9%1E Hd gug HW f areosfta R
uerd o dFR, AR, Sl 3T SUART A $¥

- 399G &1 fadiv e ¥ & gfte gen @ i
i T8N

. FAPpdAcI B! Ul fRy ulde A 7 31

V2 +4/3x5 = 5.287

THUTT FAPAN & TEH - SAGIITA: (NSQF TN 2022) -9uH a9 - 3131 1.1.07 17



\’:F\‘IT?F-I'ﬁ"c.r (Assignment)

1 $APACR BT TN IXP HUARId Bl g Y 7 g1 2a = 450 mm(major axis)
2b = 250mm(minor axis)

dieigd &1 aRmm
A= metre?

HintA=nxaxb

a 625+ 3467 +20 + 341 +6278 =__

b 3674 +805+07 +786+1349=__

c 0043 +1.065 +13.0+3476 +421=___
d 47160 + 13684 + 0.1 + 1.6901 + 134.267 =

WSNEL 110721

unit?
8 FigZ g =782 mm
2 HAGCR BT ITAN IR AT Bl TR B
a=136°
a 24367 - 4385 = A
IR BT &THA
b 9.643- 0.7983 =
c 4382.01- 3813401 = Almm g A=__
=
d 69342 - 00254 = 42
Hint A = 2% °_
3 FAPAR HT ST F3F FEfIfEd F T 1d BT 4 360
a 23x87 = 9 Fig 3  gm1m d =1.25 metre
b 1376 x 0.81 A Y
X U. =
AN Tl b1 M
C 678x243 = ——
d 075x024 = v
! Vin dm® %
g =
4 FHAGACR BT IUTNT ISP G H) 8 BY
a 22434 +3 = 10 | Fig4 L = 1.2 metres
b 4131+ 243 = \ B = 0.6 metre
c 469890 = 230 = ‘g H = 0.5 metre
d 3026+ 089 = ﬂ 3 P’ (rho) Wie P oI
. mng 5 =785kg/dm?
5 fafifed o gd Y SR kg
117OX5375 - (maSS lm — pr)
13x215 (mass 'm = V x p)
, 282x18x3500
1000 x 3 x 0.8
6 Foffed & sa &
(634 + 128) x (384 - 0.52) _
8x0.3

b (389 - 12.2) x (842 - 0.05 - 2.6) _
(3.890.021) x (28.1 17.04)

18 THUTT FAPAN & TEH - SAGIRITA: (NSQF TN 2022) -9uw a9 : 3131 1.1.07



THITT SAPAR & TISH (WCS) - FATIRIAT 3T 1.2.08

aﬁq\?r, SIUTd 3R HHTUT, ufa=ra (Square root, Ratio and Proportions, Percentage) - CL|
3R 31'[11?[ (Square and square root)

a A B . TA D2 Y ION AR IR 3R Gt B fFuiiorg |
2 Y . T YBR TUFI 1 TS IS Y 0N B & o1y HIoreb | oot
J Xfeue g o el e 2| &3]
Va? ‘o o @1 g Fig 2
‘ SPLITTING UP
a? ATHs 6
it HWAT (Square number) :zi;b i:i:;
Tt Te o1 o g § 7o ) IS G B
o ST x qd 6T = il T -
4x4l=16 bl
axa=a? axal=4 EE
4x4=42=16 5
Fig 1 5 ué
A
4 Fig 3
4= 16 ° - s
e o ¢ $ AW I T af Yok qlexd |
=
68
TH I &% B IU-A0hal | TR fvar S aaar 31 36 &1 128 130624
TR g1 I U 98 If 16, TH B Il 4 3R G At 8 A TG 1024
0
geTal4x4 =16 a?
J = 68
AATI2x4x2=16  2ab 4624
Blerafax2 =4 b? el GBI x o §©I =
IJUAAH A BTN = 36 = a2 + 2ab + b2 Square number = basic number

V36 =ya? + 2ab+ b?

RO (Result): 7@ 10 &7 & g, g9 o Temsft &t
fiford aa &
A fAeTaq @t UfhaT (Extracting the square root Fig 4

JalgrUl (Example)
T AT BT IR FIT 3.46 cm? § | B & AT Y TTUMHT By |

procedure)

N
. o g & TRy 9 ATt SIR oY SR @ o B v 6% <
N

g SIE | T UHE Wil /4624.00
- UGA U BT 4 J1d B, 3R Pt 0T B, 3T U B Al
|

WSNEL 120814

19



R9e HIg-Ta=H 8d PHIg-Ta=H B

g2 346 cm?
'd’ WoH & forg, ~0.785
foar T &% d = 3.46 cm? 4 [3.46 cm
&% d = 0.785 x d? () 0.785

d=2.1cm(or)21mm
346 cm? = d?x 0.785

20 THUTT APAN & TEH - SAGIRIGA: (NSQF TN 2022) -9uH a9 : 31971 1.2.08



THITT FAPARE & ST (WCS) - TAT TR

ST 1.2.09

afhm SIUTd 3R HHTUT, ufe=ra (Square root, Ratio and Proportions, Percentage) -
Wﬂﬁmﬂwwm (Simple problems using calculator)

1 a 2916 =
b 45796 =

Cc

8.2944 =

d 163.845 =

2 .
Fig 1 ;
|
A
// 77777777 /
4
z
3 .
Fig 2 °
| |
—
N\ S— [ P —/ s
1 A 1 z
=
4
;
> Fig 4
E A = AL
| a g

A =2025 mm?
a=_______mm

A=176.715mm?

d= mm
A =65031 mm?
d=140 mm
D= mm
| =58 cm
b=45cm
A=A,
a=_______cm

d=140mm A=807,77 sq.cm

WSNEL 120915

Fig 6

WSNEL 120816

WSNEL 120917

Az2-A1=AA = 12.7% OF A

WSNEL 120918

A =807.77 cm?
d =140 mm
D=

axa=543169 mm?

a=_____mm
d:1=1:15

A =73.5mm?
d=___ _mm

increaseinarea
A=127%
A =360 mm?

d= mm

(d = diameter after the
increasein area)

mm

21



THYTT FAPARM & TISH (WCS) - FATIRIAT

S 1.2.10

qua, S{UTd 3R HHTUT, ufer=ra (Square root, Ratio and Proportions, Percentage) -
UISURTRY YT & U 3R Haftd THRTT (Applications of pythagoras theorem and

related problems)

tngzmﬁwuﬁu%amqh (Applications of Pythagoras Theorem)
SYUNIRY YT & $B 3UaNT &; (Fig 1)

Fig 1 A

PERPENDICULAR
S

B C
BASE

WSNEL121011

10

11

TIEYTTRE FERT T STTNT STHAR TR THHI0 Y T Yaiiaft
B TETE 1 B & o o S B

BT IUTNT fhdt a7 & faeh i Bt wiaTs J1d el o fore fopa
ST gl

WWWWWWﬁ sin, cos, tan, cosec,
sec @Tcotaﬁﬁaﬁm&ﬂqﬁﬁ@ﬁa?mm
ST 8|

UTSUNIRY Y &1 IUANT Tl &I UgdH & o GRef B
T ST 31

3 eae SonfafaT iR fAmfor dahal & fore urguriRyg uia
P} T BT IUGIT B B

TSR UE 1 YANT Uddl & Ga&or & fosan Sram |

BT SUTNT A B Tad BleT T Qo & ferg off frar
ST g

YRR THT HT SUANT B, B YR, T 3R Hf &
1T 1 T R b B

PR URYTIRY UHT &1 Wgrdl ¥ St sHRG! W Ui
HA & forg et o1 It B |

UISYTIRY Ty &1 S9N UgI Sl a1 UgTs! i gl &l gdM
1 IO S o foat ST &

UISYUFIRY YT & ord BT UGN U8 S & fe fowa
ST B 3 P18 By gHe 0 By § a1 e

TRAfd® Sita- § UTSYRTRE UG BT 3UIRT (APPLICATION
OF PYTHAGORAS THEOREM IN REAL LIFE)

URYNIRY UHY T8 §dldl 8

22

" THSIUT BIYS H, Ul Yol T a7l o & Yeafi & anlf &
TN & SRTER Bhell 3|

1

2

3

8

39 YD BT YoTsfi & a, YR SR Hof A fEar ma g1
HUf T Tl Yol B, Fiifp T8 BIvT 90° F fAuda B

TP FHHIT A (I AB, BC 3R CA) BT HST137 T aFf v
W TS Quifes A Tep Gl § ST feam el &, R
JYETRGH B f H81 STar |

fas®! do Uga & o 3Tawae il Y TS &I T BT
3 HHR 7 T G Tiell o b1 @IS T B o Febeht |
eIyl a1 UgTS! & @@ &1 Udl |

YR SR & HROTCEHR 30 SHWR TS U Bt gl SaTs 1
HRA

i =iat & e iR A Ayiia sl

3qlexUl (Examples)

1

JI5S ACHTZ AT AB = 15 cm, BC = 25 cm.

AC? = AB® + BC?

Fig 1 c
=152+ 257
=225+ 625 =850 X 25
AC =850 =29.155 cm .
A 15 B ;
E

T3S BC &1 ¢ afe AB = 10 cm, AC = 30 cm.
AC? = AB? + BC?

Fig 2 c

30° =10+ BC?

900 = 100+ BC? % X

BC? = 900 - 100 = 800 .

BC =28.284 cm 5
g

FISS AB 1§ TfE BC = 20 cm, AC = 35 cm.

AC? = AB? + BC? .
Fig 3 c
35 = AB2+ 202
1225= AB + 400 3 20
AB2 = 1225 -400 = 825
AB =2872cm
A X B g
=




4 S BC %1 HM &1 52 TfE AB = 8 cm, AC = 24 cm.

AC? = AB? + BC?

242 =82+ BC?

576 =64+ BC?
BC?=576-64 =512

BC = .,/572 =22.63cm

5 YSIT AC &1 HF &1 g7 Al A

AC? = AB? + BC?

AC? =6.452+ 8.522

AC? =41.60+72.59
=114.19

AC =./114.19 =10.69cm

6 YT AB &1 HIH &1 8? T BC = 3.26 cm, AC = 8.24 cm

AC? = AB? + BC?
8.242= AB?+ 3.262
67.9 = AB + 10.63
AB? =67.9-10.63
=57.27

AB = /s707 =7.57cm

Fig 4 c
A 8 B

WSNEL 121024

B =6.45cm, BC =8.52 cm

Fig 5 c

8.62

A

WSNEL 121025

A 6.45 B

Fig 6 c
8.24 3.26
A X B

WSNEL 121026

7 YT AB &1 HH &1 82 Tfd AC = 12.5 cm, BC = 8.5 cm.

AC?  =AB?+ BC?

1252 =AB?+8.5?

156.25 = AB +72.25

AB?  =156.25-72.25
=84

AB = .84 =9.17cm

Fig 7 C

12.5

WSNEL 121027

GI'\‘:I'IB'-'-I'&E (Assignment)

8 12.5 Hiex del e Wl T SR & St R IR 3 718 ]
e RRr dlaR ¥ 7.5 e R ¥1 ot RR1 o | fapait
S W R

AC? =AB?+BC?
Fig 8 c
BC? = AC?-AB?
BC? = x? 125
AC?  =AB?+BC? X
1252 = x2+7.52
x?  =(12.57 - (757 P — ;
x2  =(12.5)-(7.5)
=(12.5+7.5)(12.5-7.5)2
=20x5
= 4100 =10
x =10m
9 AB I HF T &?
AC? = AB?+BC? )
AB2  =AC?-BC? Fig9 ¢
AB2 = y2 10
AC?  =AB?+BC? 6 .
10?2 = x2+62 < S T :
x2 =102-62 2
=100-36=64
x  =Je4
=8
AB =8

1 YSTAC = 10 cm 3R BC = 5 cm ITd GHSI0 YW H 4Gl AB

BT HHE 87

2 YSITAB = 6.5 cm 3R BC = 4.5 cm dTel FH 0T A4S Yl

AC &1 T &7 87

3 YSIAC = 14.5 cm 3[R AB = 10.5 cm dTel G101 Fys #

YOIl BC T I &1 87

4 YSTAB =7 cm 3R BC = 5 cm aTd IHSI0T YW T 4T AC
BT A 182

5 ST AC = 13.25 cm 3R AB = 8.75 cm dTal W& I0 Fyet o
YT BC T A &1 82

THYTT FAPAN & TEH - SAGIITA: (NSQF TN 2022) -7uH T : 314917 1.2.10 23



THYT SAPARM & TISH (WCS) - FARIRIEAT

S 1.2.11

311"&?[, STJUTd 3R AT, wfa=ra (Square root, Ratio and Proportions, Percentage) - 3Uld

3R HHATUIT (Ratio and proportion)

3{UTd (Ratio)
=g (Introduction)

g U B UDR B1 al AR & i b1 Joy § 3R 38 g & =0
o oad fopar STt g1

(Expression)
a

abTHFEUPRBI A HEE p Tabdla + bAaH b Pl
U &
3UTd Y Fed YATH TR b Tl STl g |

Te 7 1
714= —=—=122
14 2
HHATIUTT (Proportion)
Tg 3UTd! & &9 U JHMAT R, a : b T 30T § 3R
¢: d U 3T 3UTd g | T SUTd SRR §. d
a:buc:dor g ¢
IR b d
250:2000 ::1:8

STuTfa® gardt qTd (Proportion fundamentals)

a C
uﬁg—aaﬁi

ad = bc

a+b c+d a+b c+d
__  and -

a C a C

a-b cd

24

o | @l b

3UTd (Ratio) - U &l UHR B gl ATATSA BT Hay
HHATJUI (Proportion) - ff m%ﬁﬂm
JqleXUl (Example)

800 x 1400 mm &1 T WId Wi 1:20 & TWhd TR [T S
81 Fig 1 H aTs 1 gRi?

Fig 1

WSNEL121111

1
LA AU E 5
1
B UCTIT 7T § 800 to 800 x 2—0=4o mm

1
LI 1400 X — = 70 mm
20

Fig 2 # femy 7 R giafire o o fiR & gidl &1 d@
B

Speed ratio =400 : 300

Teethratio=24:T

400 T
300 24
24 x400
T= = 32 Teeth
300



Fig 2

400 rev.

B

300 rev.

Find the ratio of A:B:C

1 e AN If A:B=2:3 and B:C=4:5
SN L AB = 23
I
\\%, B:C = 45
\\‘ B / \ / o A:B = 8:12 (Ratio 2:3 multiply by 4)
et . N 5 B:C = 12:15 (Ratio 4:5 multiply by 3)
2 . ABC = 81215
GHTE"'{ﬁ:E (Assignment)
1 l,:1,=2:3 5 Fig 5 | , 2:53;;;5:1
L = 2.75 metres a D:d=175:1 g = -
l,= metres _ % B
5 l,= metres g
= =
2 d:Lofshaft=27 6 | Fige 1 as = 5:1
ais=5:
d =40 mm ( | : Z)) s =1.5mm
= mm ! i : as______mm
N 15 || g
g o 2
7 A:B=9:12
3 DL=110 B:C=8:10
L=150mm Then A:B:C=
D= mm 8 A:B=5:6
g B:C=3:4
Then A:B:C=
9 A:55=9:11
4 Fig 4 ah 1
‘ I 20 A=
i | =140 mm
20 3
' ; Ah=___mm 10 15:9.3=40:x
2
X =

THUT FAPAN & T - SAGIIIT: (NSQF TN 2022) -7 T : 31417 1.2.11
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THYTT SAPAR & TISH (WCS) - FATIRIAT

ST 1.2.12

mﬁm SUTd IR HHTUT, wfa=rd (Square root, Ratio and Proportions, Percentage) - 3JUld
IR HHTUT - UH&l 3R 3rycae SUTd (Direct and indirect proportions)

HHATTUTT (Proportion)
faa=ur (Description)

I8 U b S GHAT 8, a:b T U § 3R c:d Th 3
3FTTd 81 Y 3T sRTeR &, s

a:bic:dor e.g. 250:2000:1: 8
o= &1 e (Rule of three)
REERYCIKIKINE]

DY (statement)

Thd (single)

THIAD (multiple)
Y& 3MJUTd (Direct proportion)

T H f7a1 3ifiies, gk & 31 S1fie - T A 8 g O gae
# gfs gRi 81 (Fig 1)

Fig 1

DIRECT PROPORTION

TURNERS
O L R S -}

| | | | | |
100 200 300 400 500 600 700

0

RUPEES

WSNEL121211

JaIgrUl (Examples)
1 4R 300 TT HHA B 6 TR fhaTT HATENR?

DY (Statement)

4 turners = 300 Rupees

Uhd (Single)
1 Turner = 75 Rupees

THIAD (Multiple)

6 Turners = 6 x 75 = 450 Rupees

2 U are vfafe 30 diex Ui &1 |ud &Rl 8, THH fRufa
B Te a1 6 a1 fb T Ueiel T@d d g

TS aTe Ued &1 SUANT &l 5= 30 e’ Ufd fa

26

T4 B8 Ml HIIWERT = 6 3 A1 SaIal

= 6 x 30 = 180 WIcX/f&AI

3 4 MfEAr ufafe 120 i USie ot Wud Fal &, TH Rufq
H e arelt 12 MEET b Ueia T waf

4 918 ATt 120 A &1 ITANT QA &

1 9T BT YT BT ? = 30 fiaA/feA

12 9T BT JTTNT BT 12 x 30 = 360 Ae/fe

31 3TN B T STUT BT STl & TP Pad
31 afAToT 1 SuET T T AT 3R Y 3rguTal &
forg fem W= 31

4 Tl 2 MR U B 1 60 TUY 8l 50 e B BT J1d
P

UeId &1 JET oI &1 diHd
2 litres Rs.60
50 litres X
60
1 ler Ueid = 5 =Rs30
50 USId = 30x 50 = Rs 1500

5 150 mm 3 aTel IR 50 mm AT a7 fIRR ¥ Ad @TaT 8|
gfe 58 R # 30 i &1 B R & fda <fd e

iR =g il Bt T
150 mm 30
50 mm X
50 ,
X= = x30=102W
6 TP HBMD R faad 7 i iedi 21t e q 70 i
P SATA B H [T THT T?
= faa
7 2Y>
70 X
. 70);2.5 =251%Fl
70 HRNAT 1 3Ed B H 25 fom Ty



7 TR & TP A BT aoH 1.24 [P g, sTIT Y 3.7 I da
TS THST BIeT odl § AR SHPT Ioi 2.93 TTH U111l g |
AT A dR P! TS 7T 82

TR BT 4R TR &I TS
2.93 gm 3.7cm
1.24 kg (1240 gm) X
1240
X= —— x3.7=1566cm
2.93

TR &I TS = 1566 cm.

STUH&l g1 goshH 3UTd (Indirect or inverse proportion)

T H 3 dl g H A - U 7l H i R H HH Ia=
PN (Fig 2)

Flg 2 INVERSE PROPORTION:

TURNERS

200 400 600

TIME [H]

WSNEL121212

3qleXUl (Example)

1 4R TP HM Pl 300 9 T [T A 1 6 TR I B Bl
HA B o a9 de
1Y Ufehar = ==o &:
FHYF 4 TR A = 300 ¥
I 6 R UH § BT B A T HH g S|

3fct: U8 b U g |
ﬁ_|T>r4Turners
6Turners
6 TR = 200 €
RUMH (Result) - FSTAT 31 T HH |
2 8 YD B TH H G HA H 6 fa T 81 3 Frf Bt

x 300 hours

RI A T 4 4fiH! B foaa &7 T
it fa=
8 6
4 X

X:; x6 =121
4 9 P QR BRAE = 1227

3 5 3MCH UHh ST R HME axD 39 32 [l A aa &1 91d
Hifor o 8 3l I3t &1 &1 foan =1 & Q1 Bl

e faq
5 32
8 X

X = 5};32 =4x5=20fH
8 3MTeH &TH TR H = 20 &
4 150 rpm TR Iq AT U Soi- U RTHE DI Gt o 1

55 QT 3R Feferd WM IR & 33 AH & a9 & Ty
AT § | THE 1 T Tl B

Al HI AN MU BT Rpm

55cm 150
33 cm X
55 x 150
= = 250 rpm.
33 cm &N &1 WS 250 rpm TN

5 80 cm SATE B Ueb Jell 100 rpm TR IH 8T © 3R 40 cm
M &1 gL Gt TaAreht & | FMferd Gait BT rpm F1d BT |
WWZ.S%%@[ rpm SITHW?

Al SISO RIMUE DT Rpm

80 cm 100
40 cm X
40 cm U™ =200 rpm.
Slip is 2.5% =195 rpm.
FEE T A 99§
JGIERUT (Example)
2 TR BT 20 THS I 1 P o4 3 faT B SagHaT Sl 81 6
TR &1 U 30 Ths TH H fa-1 THg Tm?
DY (Statement)
2R, 20 gHs = 3 A
6 TR, 30 THS = foba a1
UgdI U (Fig 3)

HYT 20gFSI b faw2eR =313
20qHS B W 1eR=3x2 =6feA

Multiple 20@3@%%?62#:2:1%:[
Statement 20 W$W6E:h= 1fe&q

Single 1@%@63&\’ =2—10ﬁ:f

Multiple 30 g sl & forg 6 TR =2—10x30 =15 feT

THUTT FAPA & TEH - SAGIRGA: (NSQF TN 2022) 02w 9 : 39T 1.2.12 27



hH AUTd - fra= siftres Ia-m a1

DECREASE

TIME

Fig 3

TURNERS

WSNEL121213

T XY (Fig 4)

INCREASE

TIME

Fig 4

TURNERS

WSNEL121214

Ul SIUTd - foramm aiftres, Ia- siftre |

Ugd HYF for@®? THET &1 JHTYTT B 3R 90
M U & UPR & SR Rivra ik R
AU 1 SR TE |

=g (Introduction)

Hiex 918+ UM R AN Ut giardt Rigidl &R i ==t
EIRE

HIYRUT 3UTd (Simple Proportion)

« HHUI (Proportion)

Tg 3 3UId! & oid FHAT ?

qfired iR YapH AJUTd (Compound and Inverse
proportions)

. Ofe 3UTd (Compound proportions)

3qIgRUl (Example)

5 ftheR &1 6 TRl BT ARG G FA § 21 TRA T € 7

firex 8 areAl ot 3NaveIfelT & | fham gug o @ o f

T dTg B 3aReTieNT 1 THy RR 7)

T Uel UG U Sl SFUTd! &1 U o ST 3|
1fheR 1 AR DT RGBT HS a1 (0 To) FH |

. HETE (AT ) T ged onfeR # ot ot € ife 59

A 7 U8 SR IS B

fihex ared fam
5 6 21
7 8 X

21x5 ~

7 x 8| = 20 days
Ans: 7 ftex 20 &1 H 8 aTe-l BT SfiaReTiei B |

WITTI?F[ (Inverse proportion)

Fft-aeft sruTd! oY gehd # forar Sar B

3¢lexl (Example)

. gfe U Wi U S Oob B 12 e § RaT §, Y &) g Se
TP DI YA H T I JHY BT 3T IHY AT
[HY GHIAT 161 141 A1y

. TH P DI WA H 2 Ui &l 30 fiFe T, 3T RE & 6 UUl
Y ¢H Pl WA | b= gHg T

Pump Time
2 30
6 X

Ans: 6 tai g1 feram e & = 222 _ 40 minutes
3RITGTHE (Assignment)
LN TER = 6.1 Hiex 3 Z 427
19
UR = 32 kgf n, = 96 rpm
THEIAD 1 HXBIHR n, = 224 rpm
| o= kdf 1 z-= T
2 | Fig2 d, = 120 mm 4 Figa D =50 mm
d, =720 mm g H =80 mm
d -
1M2 n, = 1200 rom 3 h =36 mm
c ( } d2l N nZ = rpm [ g . d = mm
| . N
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5 Ife U Aobfe 3 foT # 8 w=ii4 eiad &xar g a 39 60 180 mm 3T Il R 60 mm AT a1l fiRR ¥ A @raT 8|
A e A H fban gHg @i Ife F8TIRR 60 rpm T 1 BIE R ST rpm a1 BRI

6 TP 3ficl 21T & WEFET & 1000 rpm FAATE AR AT~ 8 Udh g H1 {5 Hbiiahl gR14 At A Qi fran sman g 1 afe
&t 200 mm o &1 g1 31 A ST gt 150 mm o Fad 3 APe Iuasy g @ Hr fra gt o WR7 &) Teva
Hﬁ%l@'&ﬁﬂﬁ?ﬁﬁrpmﬂﬂﬁl g2

7 {5 are ot il o fgfefed qw oo o B

THTT FAPAR & TS - TAT A (NSQF TN 2022) 94T T : 3G 1.2.12 29



T SAPARM & TISH (WCS) - FATRIRIEAT

Y 1.2.13

qu?r, S{UTd 3R HHTUI, ufer=ra (Square root, Ratio and Proportions, Percentage) - BIGRIG]

(Percentage)
yfa=ra (Percentage) Fig 3
A1 T bR o1 37 & ST 83 89=1 100 gia g1 ufa=rd
BT TP % B, Sl G-I & d1S forar SIrd1 81 S 16%.
16
Ex. E=016
ST T H T8 0.16 & | Tfa=rd 7oA H i &1 faw of wnfera §
%l a;u:[ (%q TI'Q%ET), Wa;%-q’ \3‘ﬁ? mqﬁqﬁ%%ﬂ\_’ﬁ GROSS - DEDUCTIONS = NET g
JWR B TUAT F W 1 (Fig 1)
$d - 100%
Fig 1
- Hardt 24%
] TP BIH I 76%
A ) uﬁm@raﬁma?qmwa%,?ﬁmémmo%
I__I__I_I__I__I 4BOX="7 s
1T | maRmd g
= 1
JETET (Example) 984.50 ¥U H T8 7—6 X 984.50 B

TS ATl - & 1T o X 2ite o1g &1 A 3.6 ez ot 3R
W 0.18 Hiex? | 9L & % B! AT B (Fig 2)

Fig 2

WSNEL121312

THIYT Ufehar o= TRl H|
Statement:
AT BT 8TH (A) =3.6 m2 = 100 %.
T = 0.18 m?
. 100
ATA: — x 1T m2
3.6
100
Heelud : for 0.18 m> = — x 0.18.
36

IR = 5%.

feu v sl &1 fazdyur #Y SR SHIE F HIHH I
I R Ugd & g amt 781

3aIgRUl (Example)

U fhex &Y 984.50 TUY BT H-8H da- fHAdT B
g HEKd 24% €, A IUH1 Fd da- 1 82 (Fig 3)

30

984.50
76

100% o fore ag X100 = 1295.39 &

100% T b da = 1295.40 ST

JSTEXT 1
200 TieR &HdT P TP 9o R J 75 diex dd el Sirdm gl
¥ forar T ufa=d 91 Sifoe|

Bd (Solution)

fora 7T adt &1 % = FeTa T A (efieR) / SRA B & (@)
x 100

=£x100=3?%%
200

3qle}ur 2

TH WR U 15% TR 991 911 g1 15000/- I9F HI HIAd W
TF RS HI a1, Fafiied &1 udl @ (a) Wie 90 71§
(b) T T ]

Bd (Solution): CP = X,

CP = cost price

SP = sale price

SP=CP+15%0f CP

15X 100 X + 15 X
15000= X + —= —————
100 100

1500000
X = = 1304347
115

flH = SP-CP = 15000-13043.47 = 1956.53
Y Hel = Rs.13,043/,c11H = Rs. 1957



3qreur 3
TS UR URI&U1 1 T8 80000 BRI H H adl 16000 BRI H PIS
TR g1 At 39 Wit § wfa=d s g

_ 160000 100
- x 100 = — = 20%
80000 5

IS8T 4

Teb Hiex QI3febel b1 A ol B IHd T 92% HHEI TS § 3R 31
18000/- ¥00 H it Icll §, {A Pid o ot

3qlevul 5

Teb HICR a8+ 30 kmph 1 7T 8 AT d T8d Ufdfe 100 after
U T SUANT &l ¢ | S0 SaReTeHT & &g |ud vfd fa 90
Tiex % FR St 81 S/ard o1 wfd=rd 31d i)

Bd (Solution)
SoId &1 Ufd=Id = 9ud § $HHl/gd Jud x 100

litres

= (100 - 90) x100
100

100
Bd (Solution) = 9—2x 100
Hiex Irsfdhd Pt aad HHd 18000 T
= 10% Y9 P! F9d
Ig O ST BT 92% T §
100 1800000
T PIHd = 18000 x — =
92 92
= 19565 I
GI'\"-I'IE:IﬁE' (Assignment)
LI a = 400mm (@1 &1 faTRT) 5 THYETg BT UR = 140 Kgf
le] a {
d =400 mm Sn dT YR 40%
$ - % g Pb=__Kof
% § Sn = Kaf.
6 o BHifdd UIT
2 Fig 2 d =26mm 500 - %
- ‘a’ g / BT B TGRS = - ‘ 7
\ 2.4mm ?ﬁ g
@ ° | P-HaRH W AFhd B -
8 S
g % 7 - Tdted NEIE]
ig
v = %.
m %
3 | Figs s @1 N 5
= 36% e
s d1 I 2
| =611.2 N/mm? 8 Fio g d =360 mm
g ig
g Tfad s !
g RN a=0707xd
= N/mm?2. |
{ IS = %
| ©
4 fsrerg A diaT= 27 kg 560
forsreng o 7 = 18 kg .
T BT %
2 R FT% = %.

THUTT FAPAN & TEH - SARIRGA: (NSQF TN 2022) 92w ¢ : 39T 1.2.13 31
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Fig 9

/)

J/%

Cu = 36Kg
Zn = 24Kg

WSNEL 121328

Cu = 36 Kg
Zn = 24 Kg
Cu %
Zn = %

10

Fig 10

i

4 1 V

Cu 42.3kg+ Sn 2.7Kg

WSNEL12132A

Cu =423 Kg
Sn=27Kg
Cu %

Sn = %

THUTT SAPA & TEH - SARIRAA: (NSQF TN 2022) 92w ¢ : 39T 1.2.13



TSI SAPAR & TISH (WCS) - FATIRIAT

ST 1.2.14

Tf&?[, SUTd 3R HHTUT, BIGEIG (Square root, Ratio and Proportions, Percentage) - ufa=ra
&1 grIad 3R U A sgan (Changing percentage to decimal and fraction)

firg o) yfazra & yRafda &= (Conversion of Fraction into

Percentage)
1 % I fa=rd ¥ aed.
& (Solution): % x 100
= 50%
> L Frofead el

1 . 1 100
Bd (Solution): ﬁ x 100 = ——

1
=901%
fFofafad firg &) ufawd # S|
1
’] —_
4
, 1
5
2
3 —
3
3
4 —
8

wfa=ra &1 fis § F9iaR0T (Conversion of Percentage into

Fraction)

1 24% & T § gad

24
Solution): — = —
e ) 100 25

2 ssé%ﬁﬁmﬁaaﬁ

. 100
. 3 =_3 _100 1
&d (Solution): = <54 100 3 100
1
=3
Frafafag ufawa o e & ofiafda &3
1 15%
2 3?%%
3 80%
4 12.5%

ZxHad fia &1 ufa=rd & TUidIT (Conversion of Decimal

Fraction into Percentage)
1035 I fo=rd # sac
Bd (Solution): 0.35 x 100
=35%
2 0375 I Ufad & Jaa

Bd (Solution): 0.375 x 100

= 37.5%
fafafed gxmaa g & ufawa o ged
1 02
2 0.004
3 0875
4 0052

UfI=RTd T RMHAd {7 B = TiaR0T (Conversion of Percentage

into Decimal fraction)

1 30% P! ST f4a § dea
. 30
Solution): 2= =
B ( ) 100 0.3

2 ssé%ﬁmﬂaamﬁaaﬁ

. 100
oy = 23 =3 100 1
&c (Solution): = 255 100 3 100
=1=0.333
3
frafafad ufawa @ gxmaa fia o 9ad
1T 15%
2 1%
3 12%%
4 90%
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THYTT SAPARM & TISH (WCS) - FATRIRIEAT

M 1.3.15

T ae |19 (Material science) - %I'I'g'%w, die Siik 3rele iﬂﬂ\’rﬁ FUBPR (Types of metal,

types of ferrous and non ferrous metals)

Elﬁéﬁ F UPR (Types of metals)
YTq¢ & UHR BT gl & -
1 ?ﬁ's’ YTd (Ferrous metal)

2 3clE YTd (Non-ferrous metal)

1 W YTgU (Ferrous metals) : d YTqQ oM iR YR
HIgTS Wi, fFiebet 31T, S8 ofie & 0T 8l &, S ST @,
gD 3G |

2 G{Eﬁ's"éﬂﬁ'wl!(Non-ferrous metals) :%u@ﬁﬁqﬁaﬁam
Ie Tl gidl SR S e o1 0T Tl eI, $fefis Uiy
HEard! 8, Y dia, TegHam of |

Fﬁ? 3R GI?FI? oy %IF;[E (Ferrous and Non ferrous alloys)

ﬁ[&[ﬂlﬂ'& 3R &g ﬁ[ﬂﬂlﬂ'& (Alloying metals and ferrous
alloys)

3 AT W 3P UTgsh DI U Wiy fgare s ¥ fAiyeng
I B

e urqgeit 3R frsrergeit & e dier g ges urqg 31 il
4Td & UHR AR UfA=d & SMyR W, By o1 S¥01d &1 ufa
S-S giift

YTEY SR U iy e1g 3T 91 & fore Suaw &t ol

g (Metals commonly used for making alloy steels)
e (Nickel) (Ni)
g TP HAR YT © T 3 UHR P YIRS 3 U aferief 81

& qTed, SO TTh W ST oI SIeNfiTes SIyan # fosar S
21 Fevet &1 e fSig 1450 oot AfRmay ® et o1 gafbat
3o ST Tvar 81 Rl gEw! & Fafor & te Ok Fed ¥a
i1y 4Tg ST IUART a1 Sl © | Fioha 1 ITANT S e &
frg ot o ST 81 37aR W & THT 36% b g1 81 T8
HER R TR ufaRIeh § | IRl aTd IUHRY SHAR T &
1 81 § ife 39¥ faxaR &1 Ui Wed B A BN 2|

- vy el Suae & oM 2% ¥ 50% d e a T |
a"ﬂﬁ-l'q'q(Chromium) (Cr)

ST, o9 ¥ia o fAreman orar 8, @ ¥ia & R gfere,
ST 3R FRAT H YUR Tl 81 HIFgH T U &
S 30% b HITH &) Gebell B

34

TS Tedh! 3R HIHT ¢ &1 a1 & ford hifdram, fdd,
¢TRe 3R Aiferse—H & fAf3d forar ST 21

HIPH BT IUANT SAdCI@eTT gedh! & fag of farar e g1
feier AR oigx I H1 Wies §id § difs I forra wfareht
01 B | WA Tl F THTHT 13% HIEaH il 81 stafw & forg
HIftH-fed ¥ 1 IuaiT far Srar g1 HiH-dAfsaq ¥
T ITIRT WR SR T S &8 ¢ S & fore foan s g1

Uil (Manganese) (Mn)

T § HES A ¥ $ERaT 3R WA 9¢ St § Al
fae R FH 8 S |1

FHOR HR & A1 forera uferielt Tag UeH oA & o et uag
Bl T B & 1w A Wi BT IUANT BT o Tabell g
THTHT 14% HT-IST gard TS Wiet BT ITANT 8 3R 'S oy
HY IUHRO ST & e faam S B

faferT4 (Silicon) (Si)

Ia & a1y flyerg s & forg Rifere = fram 3 3= aoes
3fTeRfieur & Ul TRty & GUR g 21

Y AT SR o ufeRty & off GUR g1 8 | HaRor ufeRiy &
FHRT, R fiy 41g Wi &1 IuanT B 3R $8 UHR &
W & fmtor & e 911 5| S dlg | T 2.5% Rafe i

BT € I8 gad Iw1se & ufor & e ol § off o= dlg Bt
TR ) SeraT a1 g

(AL | (Tungsten) (W)

ETRe 1 fUHer 1 dIYH 3380°C BT 8 39 Udd dR) & Gian
CIRCTIE

39 PR 3BT IUTNT faoiell & AU & fhame 90 & fba
EisiE

e BT IUANT BT5 WIS BT ¢l & Iare & farg farseng
P w0 ¥ foar o ®1 18 Wi W 18% <TReH, 4% HIEaH
3R 1% feTw o1 g urg B

TATST 30% PIETH, 20% TR, 1 T 4% PTa 3R AN PHlalee
@1 o1y g B

afEgH (Vanadium) (Va)

Y T B HoRal H JUR 8IdT 31 3Af3gH Wd &1 ITNT
iR, o 3nfe & Fafu & fbar Sfar 81 aAfeaw oo Wi o
TEH &M aTell TREAT UeH & B HeE HRdl g




PHIH-ISTH Wd H 0.5% T 1.5% HIIH, 0.15% T 0.3%
&I, 0.13% W 1.10% BT BT

3 fyurg o I adr Wfad, Ty 4 3R afta= g1
P IUANT B, e, oe 3R $Tu Wi gt & Ao
# fopar ST R

JAfeay grE Tiie Wa & 0.70% BT 3R THT 10% IfSTH
BT 2| 3V TP I8k 8T8 WIS WIdt T Il &

PITeT (Cobalt) (Co)

DIdTeC HTICID 1495°C 8, T8 GIDH 1T T[N Pl SRAXR I el
2 3R 9gd 3= aUHH R 4 URRIY R Gebdl 8| PiaTee BT
U e, Sa SR, i gea oife & Fafor & fsar s g |
DiTee g8 Wis € @H-H YR H.S.S. F T ST o1
) ¥ AT 5 F 8% PIaTeT BIdl 8| SHH 18% CTREA H.S.S. B
T H 98aR FHARAT 3R YR UfaR1Y & 01 81 & |

T84 (Molybdenum) (Mo)

IS TH BT e 2620°C 8, T8 TH B IR RABH & [dvg
I UfeRIY 3T g1 AifereeH B8 Wi T H 6% HifclssH,
6% TIRCH, 4%

P 3R 2% JATSTH BIT ¢ | I8 TS WIS Widl 9gd U gl
3R 39H BIe I &1 3=t gl g

Fefan (Cadmium (cd)

FSTATH BT TP 320°C BT & TTBT ST LA & Tedh] R
HIfT IR & fere fowar Srar g1

ﬁl’%['iﬂ'g'& 3R 3reE ﬁl%l'iﬂﬂ'ﬁ (Alloying Metals and Non

Ferrous Alloys)

I %ﬂﬂ'ﬁ 3 fary ‘El'l'g"li (Non-ferrous Metals And Alloy)
qiaT 3R IS FAYUTGE (Copper and its alloys)

TR & 3T 41t 3reiie Uty Heand! &1 SN- dieT, TegHifam,
S, A 3R feTl

HW'IEIT(Copper)

3T 3T P Hllpblse I Foran Sirdr & SH T4 55%
TS BT § 3R UreRIgey s T 329 dfel giaT 8|

TUT (Properties)

TTS BT T AT BIdT & 3R 3 3P T D HRUT ST UG
BIREIE

W& B TR TR SHER il 8, Afch 51a 1T a1 que St
A U WeR B B

Ig 9gd Smuraad=ig 3R 70T § ok 38 it a1 ar & s=mn
EIEELIE

Ig f3yd &1 gae® g1 did 1 TN g8 M R fayd Had
3R fAYd IuHR0 & Uy & =U H Har Sar g S f3yd varg
&1 FETeH B

ST ST BT 3T AT § AR WaRo & ufa oft e
gfeRiel B1 ST FROT Y TUHT IUAN FTR BRR SR, I
A0 USRI, STt UT8Y 3R RIS Bt HgT 3R Imafies = &
el & for fobaT ST 8 1 39T SUAIT Wi SR s H
1ff o ST 21

s &1 fge &1 aum 1083° C 811§

TS DI T U DI BUIS A HRBR TT A PRb TSI ST b1 g |
aie #1 g (Copper Alloys)

Yt (Brass)

g qiaT 3R ST &1 7Y 41 8| $© faRY TR & diaa § et
A B fo1 o s fhremar ST 8 1 daa o1 & firfia ot & wifrrd
TR R el 8 1 397 Uil A1 g1 Utelt a1 eRTHT Wha il § | 59
STt TR fara S et § | ad demror gferieht off 31

TR HR ASTER HR 3R I & a0 311 591 & fore diaat o1
TS ¥U I IUART a1 ST g1 SHHT IuANT 518 Aesiil/
ST ¥ fore 7 afcgy & o fopar Srar 81 diaet 1 e 880
¥930°CF AT BT

fafta ot & fere fafier TRem didd & &1 S € |
W(Bronze)

FIG gd ¥U ¥ did 3R o7 &1 1 By urg g1 Fi-sft o5
for=e ot &Y Ut A & fore 9 i it fremon Sirar 8 1 39T
T ara § i de BT 8 | S BT A1 ST 1005°C BT 8 |
g P & 1 ol TR 2| 38 3T NI @ S & e
forar o wedr 81 Ianfed fod eMeR Bl 81 e arch &8t &
U A a2 wiw fory ergait o1 IueT fapa Sfar B

faftr arguant & forg faftm el o1 e Suas B

dqs Gﬁ'\TWﬁfﬁﬂm’gﬁ (Lead and its alloys)

S U 98 & T T J SUURT &1 S dTelt 3feilg o1 § 3R
4 Al UHR & SN ST g

TS HT MG 3UD 3D AT I Bl o1 A8 Th YR U1 §
S forge™ WR =7dl & 17 BT 81 T 8 | g8 TRA 31R ea @ 3R
IR TR & Tl a1 uferty 1 I8 W] fafdror & favs

T DT YR 8| TS T [¥eh URTS 3R gIgg e uiis
S Fg URTS & U uferied 81

TUHT TN BR B Je &, TieeR 3G 5 & fovar wrer 1
ST YA Ue g § off fama ST 81
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dqs (ﬁ%’) fory YTd (Lead Alloys)
Sfse o1g (Babbitt metal)

SfSe urg ds, foe, diaT 3R GRHT 1 U iy 41d B 1 U8 Uob R,
Tyt By orq B, B o iafT & =0 o Suah
EIcIE!
S 3R o ot firgy a1 o1 ITANT Wie Wiesx' & T H fawan
EIcIE

ST 3R I Y T (Zine and its alloys)

ST I Ap & e W R DifeT & g Riee SmHaRk = IuanT
DI ST aTe 4T 8 | SETERV § Tl Bt dlfecdl, NeaIsss &d dbi
e AT |

i 3 ST Il sis I U fobar SraT g

DT TP 420°C B

T8 HIR BT 8 3R TH B TR R 8 &Il §; U8 JeRu ufaieh
Wt 81 39 SRU T DT ITANT Scxl bRl & oy fovar Sirar @
3R T P AR 3fe W A forar Sar |

TiearTgs Hed e IR Sidl 6T AU &Il SiTdT g |

fea sk fes ﬁ{ﬂ?ﬂﬁ (Tin and tin alloys)
e (Tin)

foT 1 IaTeT HRRIeIse U1 feme = A fHar ST 8 1 ug fewa o
Tidl ST Fibe BT § 3R SYHT eI 231°C Bidl 81 T8 A
3R 3 Yemur ufaRieh grar g

TUPHT IUANT T-IA: WIE BRI &b IATG o o8 Wi e |R
BT & T4 H o SI1a1 81 SHHT STANT 39 Urgell & a1y
fRrsreg s & forg off faan ST 31

JETERV : BT g9 & fofe did & 1y e | Hieeg 991 & forw
e Ve Sfve urg oM & forg dtan, oS SR wfea i & wry fe)

T (Aluminium)

T e sieie Ut & B sfearge’ § ferar S Bl
TG e a1 e WX I H1 81T 81 DT TTe-1d 660°
C BT 81 UegHifaw # S= fayd iR arfia aradar gt g
Ig TR 3R T 8, 3R SUH HH a1 9 g1 TegHim
1 U & HRUT fAAM I 3R Fmior 1 & oues U 9
I fohar ST 81 faed SeT & +ff ST Syt 96 /T 8
TR BT IUTRON H ft 3HHT FHIH! IUTT gl 3|
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THITT SAPAR & TISH (WCS) - FATRIAT

ST 1.3.16

ﬂ%ﬁ'ﬂﬁm (Material science) - WEWWWW (Introduction of iron and cast

iron)

?ﬁ? 'r‘.l'lﬂ'\li (Ferrous Metals)

3 Tt o g It & 0 A el €l ©, e Uiy deerd!
g1 fafira 7ol 1 dire urgaht o1 ST fafte Iexat & forg faran
ST g

drgT, = el ﬁ?ﬁ?ﬁ'{{l 3R WA &1 IR (Introduction

of Iron, Cast Iron, wrought Iron and steel)

AR R IUIRTSH! o dTet e g SR frsrenge e fafea s:
- % dlgl (Pig-iron)

. Eﬂﬂf?’hﬂT (Cast Iron)

. fﬁ?ﬁﬁaﬁ'{ (Wrought Iron)

. Wi oiR iy ﬂ'lﬂ@?ﬂ (Steels and Alloy steels)

et 3R 3T & It & fore faftme ufshanait o1 SuanT forar
ST g

G-Il ?ﬁ?T (Pig-iron) (Manufacturing process)

FATARIAG 3D P AT T YU IS | TG S
P Bl el S B 39 UlhdT Bl TAM & =0 | ST STl 3|

Tl el JadTe & o MaRges Y el AT (Y &
. ?ﬁ's' 3{YID (Iron ore)

- IP (Coke)

o TIRT (Flux)

?ﬁ's' 3[Y¥D (Iron ore)

SN fhd ST aTel Je olig Sravah 9 forfad g

. fl'ﬁ?l%?.’ (Magnetite)

. %ﬁage (Hematite)

. ﬁ*lﬁ?lg? (Limonite)

. H'WT;IT%E (Carbonite)

T %! H fafie srgurd # TieT 81T § 9 d UIpfas ¥4 9
I B T

PIP (Coke)

DIF a8 U & ForIHT SUTNT U= fohar o1 SR} ¥eH & fog
I ST A & o fHaT ST 8 | Hich A Hre ARz s
S T A Bra- g 3T%b P Y e 38 oie § e ST |
TeTRT (Flux)

Tg U @il Uard § O 3 & AT WiEe bl o1 &
forg s i o =TSt foraT STTaT ], SR U8 3R & TR-4Tg arat
e & Ty fiyde fraem gon Wi s 31

FATTRR SRS T H e 31 SaTet foraT ST aTe eai g |
WFﬂET%'ﬂW 3R YT (Properties and use of Pig-iron)
T, Faa gl &) U IR foraaman S § ok o TR
& Tie IR el BT I P P T ITNT fbam S |

m‘f?ﬁ'ﬂ (Castlron) (ﬁl’FI'fUT L'Iﬁ?'ql) (Manufacturing process)

SARE Bo¥ ¥ BT ST aTel sl gl HUIdl o fo1E e 71
BT HeAl T B, 3R BIRET T & 17T 38 3R uReepa fama
ST F1RT I I8 Re Huter HEl H T ST § S siRe B
BT TP BT T B

3T TR R HUIA! Pl SRS B4 B ae AR el T Sl
8 afcw SHTazadar e+ W & Iam S g |

m'f‘ﬁﬂ (Cast Iron) (Types)

e T el BT 3R Riferp T o1 Teb iy o1q 8, 394 Pre
DI AT 2 ¥ 4% TF g o

2adi dlg &b UBR

gaal aer Fafafed TeR & g 8

. Wmm(Greycastiron)

. gWbhc gadl dlgT (White cast iron)

. &mﬁum?ﬁa (Malleable cast iron)

. TigeR gddl gl (Nodular cast iron)

YR Tedi AIaT (Grey cast iron)

ST SUINT ARIRY YT BT GalTs b foTe e U 3 fopam St
2 3R 29 g A weiipd fba S g |

TR 99, 9, WsSd Had e 9 9 8Id § i I8 39 96
& a1e o U 4 RR g gl

3Tt ABTEe TIRR & HRUT, Hedl dlel U IPP fFarr 3R
WIS Helg UG Bl 6|

SHHT TTeHID W Id B g1 H B 8T § 3R I A FRe SMRA
#H 3t R Il &, ST Sifed gars b1 ol Yebell 6|

U PHRE SRRA H ATS U § I ¢ & fore I fora

ST & i 3BT HUA Bl HH B 3R SUDPRU Bl HebeH
1 HH H BT &A1 B

U PIRC MR, T AgeTg T S STl 8, @ BIPt HIR giehl
2 ofR 3O SUeNPHd B = WG B 31 3T PR Y SHHT
JUTINT I 19 IT UHTd YR & 37¢fH geahi & fmfor & forg gt
RIS
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T HRE MR DI Ted 4 & T I IR Fva, Hiftas,
ATy a1 die & Ty fAifEd fear Srar g

U HRC SR dc I A Il § Afh o Aed & ugdl
TTH R B MIRTHdT Bl g

m eddi Fﬁ?T (White cast iron)

Ig 9gd HAR BT § 3R 38 UM & §1 9gd Gfhd g g,
3R 39 BRI T, 3HHT SUUNT 39 U] # a1 Sirar g it gyor
gfeRieh g1 afgu |

e gordl gl Riferd T IRl &l HH HXd 3R Aol T SSTHD
ST ST 1 39 UDR 81 B3 W 38 681 eaidi digl Hed g

e ¢adi dlg ®I dcg el fdbdT oI gl
JMATaq =g €elai @IgT (Malleable cast iron)

Y BRE AHTRA DI g1 B araad=1a gaar ael § aeiar,
Tar g 3R AR §¢ ol ]

Y 30 ©e dF Ia- aTall dell drd-SUR Ufehar gRT 9the o
IR § ATUTdae =g gadi digl duR a1 S g1

M3ER ¢ddi @gl (Nodular cast iron)

I BIP! 8¢ db SMTAae=ia goral g & U g | Afdh 39T
T o1 fp et aTa STR & fahan S 1 TMeR eadl wier
DI 39 9 I off ST ST §: MEER AR - SHIEd 3R -
TMAHR BT 3RRA

39 ar aRiAfaferdt, wrefaferd, forara o1 ufeRiy, B8 Ta-i®
IR BORAT R

e 3R TR SR BT IUTNT I AR HFT & forg famar
ST € STeT 3= a=gdl a-Td 3R HEH FuTd (Impact) ST gl
B A IR HH Tl € 3R Wi BT o1 fahey g

ﬁ?ﬁ?ﬁﬂ (ﬁﬁfﬂm ((Wrought Iron) (Manufacturing
process) (Fig 1)

Fig 1 PURE IRON CRYSTAILS

fo)z = /\ )

=2\ A
STAG j)/\ \ Jlg\zif\z\/

THREADS

‘/\/\\T/ﬂ\‘;:\f/\/

MICROSTRUCTURE OF WROUGHT IRON

fieal digT 8 &1 Uad Y ¥U 5| fedl dig & fazawor § gar
AT § 3 AR BT AET 99.9% &1 (Fig 1) TH F_A WR feai arer

WSNEL131611

frgedr 78 8, sfop Pad fuRyr 81 ofar § ok 39 U & 29
fopeit +ft 3TpR H @Ta o Yeparl B

St 7 # fed AR @1 Sared A & o snyfe aliel @1
ST o SiTer &

- Wm (Puddling process)

- mmmm (Aston or Byers process)

I (Steel)

g Y AIGT 8. BIe B T AR Siell 3| PTa bt Sfehal &b
PHRUITE UG HoR BT ¢ | BT B HET0.15 F 1.5% b gIaT
1 SHD AT Heh, BIh RY 3M1fe 3 el 17 gielt & forg
3T et foba ST evar| 39 T AT arome R T awp SR
A 1 U H 58T b PR 3R ST fban Sl 21

faftre bR & wiel o o e Faferfad faftat sioarg s ¢

1 JAdsRr ufsar (Cementation process)

2 Pied UfehdT (Crucible process)

3 SR Uhar (Bessemer process)

4 37 g4 UfhaT (Open hearth process)

5 E@IT:E?[ owf gfgear (Electro thermo process)

3 &ﬂ_q'ﬁlm (High frequency process)

R IG) & UPR (Types of steel)

ST TBAG: & UHR & 81 o

1 Ial SWId (Plain steel)

2 Ty ST (Alloy steel)

1 JIGI SHUTd (Plain steel) ‘sﬂﬁw ﬁ?ﬁ'ﬁ’ﬁﬁl@lﬁm
ST & Tei-T bl Ul & SOR IS W &Y 39 ThR
a"’ﬂ% fopa sran 8

A g PIa I (Low carbon steel)

(o)}

B HIH P+ SXTd (Medium carbon steel)
C ﬁW%@Tﬂ(High carbon steel)

A ﬁ'HG)‘IT{T-IsWH(Low carbon steel):%ﬁrﬂgﬁﬁﬁ
1t T SITaT | | STH PHTa o1 UfA=Id 0.15% ¥ 0.25% b
BT ]| BT B AT HH 811 & HRUI T T A gl
§ TUT T19 DY g IR adl o1 U BT SR AfeiT &
TR S-S SHTHR B T S Fhdl ¢ | T8 9gd HOR
I I 21 @ 3 AT TRbl A HSR 1 8T LT ot
ST Tl | 39 e, siee, Racy, e, ar, &-3mRA 3R
WIS SHERA 3M1fe §91- A1 &

B HWWM (Medium carbon steel):ﬁﬁ?ﬂ'@h
&1 AT 0.25% A 0.5% b Bl g | PTa BI SHfebar &b
PRI TE edb Wl Bl ga H 3ifp T 3R e gl
21 Tad 3 8. 38 HOR UT TSP TN S obell B
A RS BT SR AT gRI TS oIl § | T3 TANT
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WR, Yeft 3nfe sM & forg fban s 21

I Prad HId (High carbon steel): Eﬂ'ﬁf PHTa DI
T 0.5% I 1.5% T it ¢ | T8 9gd HOR gidl § 3R
T FHH RIRTaT 8§ | 39 a1 IUIR gRT H3 R 31 o1 et
81 3 Tl ST S Yl § 3R 7 & Jghram S gl
21U 9gd 81 97 3R HoR & I8 VIR Jaa1g 101 uTed
HR AT & | 3BT ITUNT Jebial SUBRT, B, UY, BT,
Heasl, de! B U BTS 31fe I & forg famam ST B

2 Ty HTG (Alloy Steel)
e WA B 3= gt o faeferay, e de snfe & Y
foreman o 8, o 359 fiysr erg e de oa 8 1 et eng g¥ura H
$H® UCH b U BN 5
fﬁ%ﬁﬂ?j TG & PR (Types of Alloy Steel)
fay U@mﬁﬁw%ﬁﬁ%'ﬁwo types of alloy steel are:):
A ﬁ'ﬁﬁ%{mw (Low alloy steel)
B 3= fAeTd STT (High alloy steel)
A ﬁ?fﬁﬂﬂlﬂm (Low Alloy steel): PTe & AfARTd

3 YTY HH AT H Bl ¢ | ST = Rfad i gt
2. 39 W afcET &1 &1 foan o e €. 39 W 3R
e oft AT S YhdT 81 3BT SUANT §aATS STeTel &
faftra umil 3R %9 2mUe onfe & fmfor & forar ST 8

S fhfﬂ%ﬂﬁ SHId (High Alloy Steel): BT & SfardT
T urgsit o1 ufoRrd e e firy g @ o oiftres g1
@mmﬁm%ﬁw%

8T8 Tits W (High Speed Steel): 38 I TR
forer erq T +ft T STTaT § ol SUH ETRe A Sl A
3ff¥e Bl § 1 SR Bt HIEAT & SIUR 39 19 UbRI &
?ﬂﬁ%mw%z

1 CIRET 22%, I 4%, dAfSTH 1%

2 TR 18%, HIIH 4%, IAfSTH 1%

3 AR 14%, HIIH 4%, IAfETH 1%

PHTcH P IUBHRU IYY I ST § Fifob I8 §§d PR
BT 8 At H1 wifds darIaH R T4 8 SI1a1 8| I8
ATIHT FUBRI &1 BT B UTehdT I 9 ST 8, ol Bre
I IUBRYT ShR & ST & 3R HTH P oy /g g
ST 3| Afeb SR 1 Ufaerd 31 e & BRU T8
I YA db BT BT 8T & | STBT SUUN Hleq
F IR, 3, Fex, TR, 34T sai's 311 & forg fapa
SicIE

P Wa (Nickel Steel): STH 0.3% H1a dUT 0.25
¥ 0.35% 1 Ao 81 8| M & R 39S T4
wifed, U= AT TUT HSRAT 9¢ ST & 1 S9H ST 8t

. TIH TN[E 0.35% Fhd & HRUI SDT Bl D
RIS &HAT TS Bla- AR Wd F 6 7T 31w 95
ST 1 $HPT IUART R, UISy, TaRiel MG, a4l
3R TS S5 & gl &1 9919 & fore fopan o B
Ife 5% PIaTee B 30-35% Fwa & qry fiyer faar s
@ 9% SaR WId 79 91aT 8| SUHT SUANT T-Id: S
JUHRN g B fHar S 8

¢ FfETH 4 (Vanadium Steel): 3TH 1.5% BHIe
12.5% CTRCH, 4.5% IR, 5% dSTH 3R 5% BldTee
BT B 1 ST TRy T, d=eT graed quT aeftera
31 BNl B 1 S8 AT P T B dTehd Biehl § ST
IUGNT PRer: SNSIRY & fmfor & fapan s 21

d 'a"l'F-ﬁ\_rl'\‘é’m(ManganeseSteel):%@ﬁ?ﬂ'ﬁfﬁﬁ{’}[%ﬂﬁ
Tt BT oI 1 39 1.6 ¥ 1.9% A 3R 0.4
Y 0.5% BTa- 8IdT & | T8 HAR 3R HH AT arett gie
B S W D $T B3 UHT el TSl SHHBT SUANT
ISR TUT XA Tige fe & faar srar g

e WA Wa (Stainless Steel): Eﬂf{ Fﬁ% & Y-y
0.2 ¥ 90.6% ®Ta, 12 T 18% HITTH, 8% Fdd 3R
2% TS BT 3 | ST IUANT 91, Hll, I, gaTs
TS & UTeH, AR, UTey 3R iR o1 a7 & fore foran
g

W9 W & T[UT (Properties of stainless steel):

1 I YR Uiy (Higher corrosion resistance)

2 I HENAG HARA! (Higher cryogenic toughness)

3 IR b gl a2 (Higher work hardening rate)

4 I=FR ™ uE (Higher hot strength)

5 3= dEardd (Higher ductility)

6 3 Tfad Td HoRarl (Higher strength and hardness)

7 3w snye Iufyfa (More attractive appearance)

8 PHIWRWIT (Lower maintenance)

f fuafeeEa (Silicon Steel): Eﬂﬁ 14% mﬁfﬁﬁ@ﬂ'{
21 RiftrepTa & ufdrerd & 3ER 39 Iy fafdy g
fator &1t & 0.5% ¥ 1% faferai, 0.7 & 0.95% HTHier
fRryor &1 IUART o ST § 1 2.5 9 4% Riferer areh
fHsor &1 ITANT SAfded AR, TReR, TRHIER &
A=A & fmtor 3 fo foran sran 8 | Imafe I
T 14% Raferepi= areht fyyor &1 IugiT far ST 8|

g ®iaTee WA (Cobalt Steel): 3 HTeH Tia H 5
35% SIdTee BIdT ¢ | HARAT 3R @ dT 3 el § 39H

BT 01 1T § ST SHHT SUGNT Rt gaieh ST
¥ for fpar S 81
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THITT SAPARM & TISH (WCS) - FATIRIAT

A 1.4.17

SOUHT, HIR, 3Tddd 3R T (Mass, Weight, Volume and Density) - SIHIH, 3T, Ydcd

3R UR (Mass, volume, density and weight)

SHIHT (Mass)

foreft fife w1 o forddt s A fAfRa uerd St o g | Fps vromedt
B P 3HTs C.G.SH UGS (Ib) § | RRET I (gr) SIRM.K.S
3R s Rren & feamm (w1 127 St 1000 fraum gidr 8
ITeT it -t SudiT o SiTaT 8 | FUiaR0 SRS 1000 B
TUIGRU & SR A GIAd RIFT BT RIFTARd far o B
JETGRUI & fo1T 1 21 = 1000 U1 1 919 = 1000 mig |

m- {5t fife &1 gooHm
- @ RO Hiex/Adhe2 H = 9.81 m/s?
V - TRR &1 3T
p - U9d (SR 'rho’)
W or FG- HR T HR §¢1

SOHTA (Mass) (Fig 1)

Fig 1
MASS WATER
i ALUMINIUM IRON
/]
19
10
V=1cm?3 V=037cm 3 v=0,13cm 3
COPPER LEAD GOLD
48 44 3,73
v =0, T1em3 V= 0090m V- 0052cm3
BODIES OF DIFFERENT MATERIALS HAVE DIFFERENT
VOLUMES AT THE SAME MASS
DENSITY [ Metals |
[ [
HEAVY METALS |LIGHT METALS
©>45Kgidm3 | [© <4.5Kg/dm 3 c
m ) V=1dm 3 ]2 U 3
5
DENSITY OF WORKING MATERIALS s
£
Y- (Density)
e U ShTS e fanddt fife o1 goaT 8 | SUfeie e SahTs
gr/cm? 4l kg/dm? Tl T4/m? Suifl
mass m
Udd = =—=0p
volume %

HIR (Weight) (Fig 2)
YR 98 9 § o gRT BIS 9% Gl gRT 3704 g i 3R

40

T gieht 8 | T8 e & Soumm SR BTyl & HRUT @Rl
BTG g | [t axg &1 goH 39 ”H R R axar g

Fig 2
ar 25480km - 16
e
19110km =9
_fe
4
Fg=9,81N
FALL IN GRAVITATIONAL FORCE
WITH INCREASING DISTANCE FROM
THE CENTRE OF THE EARTH
THE WEIGHT OF A BODY DEPENDS UPON ITS LOCATION
WEIGHT UNITS
mass in Kg. ;)
. m
=]
—
Weight force in N
”

WSNEL141712

o = W or FG = SoTHM x [odTHyUl §

= mxg
yomredt T EHE | SgAgHrs | FurR
(System) (Absolute) | (Derived) (Conversion)
F.PS. JuITcit 1 poundal 1 Lb wt 32.2 poundals
(11lbx 1 ft/sec?
= 1 pound)
JUTEl(C.G.S.) | 1 dyne 1Grwt 981 dynes
Tgrx1
cm/sec?
EI'UI'I?ﬁ(M.K.S.) Newton 1 kg.wt 1 Newton =
JUIell (S.1) | Newton Newton 1kgx 1 m/sec?
1 kg.wt = 9.81 Newton 1 Newton = 10° dynes.
( approximately 10N)




SO Ud YR H 3ieR (Difference between mass and weight)

%. . SH YR

S el s Huer | 4R odla @rul &
1 D AE 7 (Ul forddt | SR SoIEE )R @A

fis o uerdf 1 A1T A TA DI A HIAI G
, 78 Ry T =M g fUfd, RIM 3R w8
wR AR R R AR Rar gl
T T o RS
|
ERRIIIREGK EGASI
4
& 1T ST @ GRT {101 ST §
5 | T8 US e fg g U AR IR

O H goH IR GogA | U H gaH TR UR §&d

TE! Sead g ST
, TPTS UM T THTS P R A B,
framm A 5T 1 Uh IS ©
SoOHT 3R YR 3(eT- 3T AR |

foreft fifs T SoaHM 3MIA x Tcd & R 2
YR I8 SoTHT SR E @ I @R VT b UG b sRTaR & |

o, 3R g7 (Weight and Density)

3fd g &1 T § o foreht uerd &1 gam o simae & ded
% HId B YR I AT ST 8 | Afdh 3R TS 3R TegHifad
& SRISR Foi B g1 P1 STE Al AT I TGHIaH &
AT A TgABHBIA G | 1 I GH B8 Ul ¢ [oh AHeTegui=ad
Y 31 Tu 71 T g Uea! H oSy BT v TegHifay
3iferep BT B 1 (Fig 3 & 4)

ST 3R 3T b et P e Hed gl

YT I P GHT ) T Pl g oIl 1 dm3 UT b1 GTHT
Tkg & - 39 UBR T 1kg/dm? 2 (Fig 2)

Fig 3
COMPARISON BETWEEN MASS & WEIGHT
BODY OF
UNKNOWN MASS KNOWN MASS
r 7
>
g
Fig 4 DENSITY
11.34 kg Lead 2.7 kg Aluminium
1000 cm3 1000 cm3
10 cm 10 cm %
COMPARISON Z
2
FPTS (Unit)
ied T & 3R AT ST §
MKS/SI= Kg/m?3, CGS = 1 gm/cm? FPS = Ibs/c ft
3 gm/cc &d gm/cc
1 TegHlEE | 27 qrex 1.00
2 | 11.34 Ucrd 0.71
3 goal arel 6.8107.8 STt 143
4 7.75t0805 |  Sieldl 3 0.83

TTed 3R e éﬁﬂaga:n (Comparison Between Density

And volume)

Y- (Density) STAdH (Volume)

et el & ufd IoR | sl avg &1 e axg
T P GHHAF DI IUDT | B gRT O T8 G B
Y $l Il 3| AR

Its unit is gm per cu cm; Ibs | Volume = x b x h
per cu.ft and kg/cubic meter

. mass
Density =

volume
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THYTT SAPARM & TISH (WCS) - FATIRIEAT

S 1.4.18

S, YR, AT 3R ¥ (Mass, Weight, Volume and Density) - SSTHIH, 3TId, Ydcd
3R YR A Fal@ AT (Related problems for mass, volume, density and weight)

1 220x330x 15 mm (Fig 1) 3TATH aTell U SAAGR TId
WiT & feliumd & SqHM &1 TUHT $H3 (ETd BT g9 = 7.82

gm /cm?)

SOIHT = ™A x U7cd
=22x33x1.5cmx7.82gm /cm?)
= 1089 cm3x 7.82 gm /cm?)

SHAM = 8.516 fharRmH

Fig 1

WSNEL141811

2 e U USRU HeR H 250 ofiex g § iR a8 ory wag
W @S 8, 39 W UM Bt e /e @< gidl 8, ol gea &
o a1 87 (Fig 2)

(1 ffex gt = 1 feium urh)

U ST 9Td 1 gm/cm3 Tl 1 kg/dm?

Fig 2 m

WSNEL141812

FG1 G aoI = GHHM x TS@IHYU P HRUN GRUT
= 250 kg x 10 metre/sec?

= 2500 kg.metre/sec®> = 2500 N(-.- 1 kg.m/sec?=1N)

‘m’ GOHM R B B dTdT 15 S BT §d 2.5 cm/sec2 bl
AR IOH BT & | GoUH J1d BT,

1 Gr. wt. = 981 Sl

15
158l = ﬁGI’.Wt

9 = mx §¢ gRT3UF arUT
Grwt = STHI x 2.5 cm/sec?

gr.cm/sec® = GHHIM x 2.5 cm/sec?

15 e gm.cm/sec?
981x2.5 cm/sec?
SIHE = 0.00612 UTH

2 N T 10 kg & G W B BT ¢ | GHHE R I
RT3 @R Y1 DITSTT |

§dd =2 N (1N = Tkg.m/sec?

¢ = GHH x 0T

. 2 kg.metre/sec? = 10 kg x ST T

~ 2x 1 kg.metre/sec? = 10 kg x S @I
L 3 @R = % metre/sec?

= 0.2 metre/sec?

1 faumd gomH ard faddt fis & g &t 7o & afg
THAIHYUT & HRUT @R 9.81 metre/sec’ §

YR 9 = GHHM x TS@AIHYU & HRUT @07
=1 kg x 9.81 metre/sec?

(1 kg.metre/sec = 1 N)

- 9.81 kg metre/sec® = 9.81 N

TE@THYUT & HRUT @RI 10 metre/sec? (ITHT) &
*q ¥ forar wirar 31

Wﬁ?ﬁ'wmﬁ‘g’ﬁﬂHWmetre/secza?W
H foran ST 8, o9 9% P a2y =0 9 =gy S
7 far mar 8

&l = 250 Tiex = 250 dm? 3ad H|
T BT GHH = T BT I x g9
=250 dm?x 1 kg/dm? = 250 kg

42

TP GREa T & S18-T SR 3feR & AN SHHRE: 150 x 70mm
319 yard &1 9@ 7.5 gm/cm® & 1 39 SoIH BT T
P.(Fig 3)



Fig 3

HOLLOW SPHERE

WSNEL141813

SGHHTT = AT x YUdcd

= 3Id- x 7.5 gm/cm3
D= 150 mm = 15cm R=7.5cm
d=70mm =7cm r=35cm

Volume = %n (R3-r)unit?

=§ 175 -35

=1587.5 cm?
A = 1587.5 cm*X 7.5 gm/cm?
= 11906.6 gm=11.9kg say 12kg

6 TP HR PT SHAM 800 kg & TUHT YR I F1d BIford(Take
9.81 m/sec?)

(- 1Tn = 1kg.m/sec?)
Wt.WWaﬁ:WWWXWW
=800x9.81N

= 7848 Newtons

7 2 WX TN x 3.5 HieR AdTS &1 U SA-IHR ¢ Ueid I HT
ToM | UCIA &1 g o B J1d &, USd $1 99 720 Kg/
m? A, (Fig 4)

Flg 4 h=3.5m
/
‘ I
\
v \ ° -
AN 2
o
PETROL TANK g
BT A
2 2
2 d 3 TIX2 3
v=1r"1|(or) x | unit” = x3.5m

3.14x3.5 m* = 10.99 m3
e 1 m? = 1000 TR
% PTG = 10.99 x 1000 TR

USId &1 9 = 720 Kg/m?

U T Io fharsd | =10.99x1000 §ex720 framy

= 720 x 10990 foralams
UcId &1 ol e o
720x10990
(Hifew gfcH) = e
1000
a@ﬁﬁfﬁﬁ =7912.8 Tonnes

8 TfE Y 1 URrs faRy o 1.3 B 3R 3 U SR &b
H URT 71 6T B | ST TIcd 1 BITTY |

(U1 &1 g9 = 1000 gm/cm?)

AR Tv@ sryar wde o

_ Density of the substance

- Density of water at 4°c
3(d, STt 3 BT T

= faRkme o x a1 o
= 1.3 x 1000 gm/cm?
= 1300 gm/cm?

JqleXUl (Example)

1 TS e & s H1 aoi gal H 160 kgf AR U # O TR
S W 133 kgf BIAT 81 Ag & s BT AT 3R &7
1 BIfoT

arg H B BT HR = 160 kgf

U & 31 &1 aoi = 133 kgf

« Ot & o &9 8T = 27 kgf

SRS Rigia & SR Ut § fordt 31 & g & et
= faRTUd Urit o1 S

. fawTfid Uit &1 SreH = 27 e

3G BT A = 27 cm?

mass of iron
volume of the piece

Density of the piece =

160 160
160 -133 27
Fﬁ%%gﬂ%ﬁm =5.93 gm/cc
2 80cc AT aTell el BT U Th ST, T TR kA TR 60cc
ST T SR g 7 | FIwiord ot 7 HR T S|

=5.93

farnftd Sa = Ga1 g3 A
CrUREIREIRGE] = T S! BT AT - BT A
A TR I SR dPha!
= 80 - 60 = 20c.c
U & IR T YR = U BT 3T x g9
=20x1=209H

THUTT FAPAN & TEH - SAGIIGA: (NSQF TN 2022) -9uw af - 3191 1.4.18 43



SI.No Substance Density gm/cc SI.No Substance Density gm/cc
1 Aluminium 2.7 13 Bismuth 9.78
2 Castlron 6.8-7.8 14 Brass 8.47
3 Copper 8.92 15 Phosphorus 8.7-8.9
4 Gold 19.32 Bronze
5 Iron 7.86 16 Ice 0.93
7 Nickel 8.912 18 Mercury 13.56
8 Silver 105 19 Petrol 0.71
9 Steel 7.75-8.05 20 Diesel 0.83
10 Tin 731 21 Kerosene 0.78-0.81
1 Zinc 714 2 Water 10
12 Diamond 3.51
Assignment
1 . | =1800 mm D =44 mm
Fig 1 .
Fig 5
ﬂ b =65mm 0 60 d =20mm
h =12 mm ] s L = 120 mm
~ § J_ 35C8 % | ;= 60 mm
p =785g/cm? o
g g |, =40 mm
m=___kg z

44

Fig 2

WSNEL 141822

WSNEL 141823

WSNEL 141824

Capacity = 36 litres
d =32cm

H = cm

D =74 mm

d =68 mm

[ =115 mm

p = 8.6 gm/cm?
m=___gms
D, =80mm
D,=61Tmm
d =39 mm

L =112mm

[ =90 mm

p = 7.85gm/cm?
m=___kg

WSNEL 141826

p =7.85gm/cm?

m=___kg
L =120 mm
B =90 mm
b,=60mm
b,=30mm
d =55mm
H =42 mm
h =18 mm

p =7.85gm/cm?

m = kg

THUTT FAPAN & TEH - SAGIRIGA: (NSQF TN 2022) -9uw a9 : 319971 1.4.18




L =200 mm

Fig 7

I, =75mm
l,=50mm

B = 80 mm

WSNEL 141827

H =110 mm

h =45 mm

p =2.7 gm/cm?

Fig 8

WSNEL 141828

m=__ kg

V =320 cm?

p =89 gm/cm?

g = 9.80665 metre/ sec?
m=__ kg

FG = N
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IHYTT FAPAR & TISH (WCS) - FATIRIAT

S 1.5.19

&, YR 3R FHel (Work, Power and Energy) - T4, f&i, Soll, HP, IHP, BHP 3R ga&fdT

(Work, power, energy, HP, IHP, BHP and efficiency)

P (Work) (Fig 1)

T gl ol ¢ 6 & fodt 9@ gRT fovan wiman ©, o9 @8 Tifa
BT 8, A ST ST g o <8 W i & | o T
'F U 95 Bl S g3 0 A ST B

fPaT T S ‘W = Fxs.

BT B S.1. IHTS 1 9d § ol TRR BT 1 HIeX Bt g ad o I
aTq 9 gRT fopan T B B |

39%1QG§=1NX1ﬁ|EQ=1Nm
1Y BT 1 5 = 1 Nm = 105 dynes x 100 T8I

= 107 S It = 107 3|
Fig 1
40 -
N1 EoRrcE LNe
——30
} 20 THE AREA UNDER THE
o B e FORCE LINE CORRESPONDS
1] AFWEFKS TO THE WORK W
5 10
w
L)

L
1 2 3 4 5 M6

o

DISTANCE S —— W=FXS
b W=30NXEM
5%_» F=30N | | W=150NM
$=5M

WSNEL151911

WORK DIAGRAM FOR A CONSTANT FORCE

F-NTSa a1 YR §d

s - forer fife R 9@ F1f vl § St g Hier & gach §
t- Jbs | Ty

v - Hicex/Adbs | T

W-§d gRT 9d | a1 71 S

P - T H Ul

P_.- UTaR 313eye

P_-TU/aR 3¢

qd (Force)

I 98 © Sl fordll fiie Y fasime Srayl a1 Tfd &) sigeld & a1
EENEEAR I EC s

A = gIHTAXARTT
F=Ma

TS (Unit)

F=Mxa

46

= kg x m/sec2

= 1 e (51 3PS

e: i 1 fFaRm soam™ 1m/sec2 It R A @fa

BiaT @ ot SHE IR @ 91T 99 1 YA giar g

FPS =1 pound x 1 Feet/second?
= 1 pound

CGS =1 gm x Tcm/second?
= Dyne

MKS = 1 kg x Tm/second?
= Newton.

1 Newton = 10° dynes
Tkgwt = 9.81N
1 pound = 4.448N,

Newton = 0.225 pound.

ﬁ?ﬁ&l ET:FIE'Q\T' (Absolute units)

C.G.S TuTeht § &1 &1 SHTS = 1 erg=Tdynex1cm

F.PS T & S Bt 313 = 1 e UISSd = 1 UId8d x 1 e
M.K.S TOTTelt & R &1 TS = 1 9 = 1 e x 1 HieR
WWT (Derived units)

C.G.S YOGt 1 Gm Wit x 1 cm = 981 T

F.PS WUTGH 1 ft LB = 981 I U3 Sd
M.K.S JUITel! 1 kgf Hiex = 981 Sd.
UTdR (Power) (Fig 2)

Fig 2
TOTAL WORK
DONE
TOTAL
TIME

&

WSNEL151912

g gl gAY T fpar T 1 B



total work done

Power P= .
total time
Mm
P=——
sec
1 joul
The S lunits of power = 1Nm/sec = Joue
sec
_ : w F.s
which is = 1watt. power in watts = — = — =FXV
t t

S 1 dfc & SRR g1 a1 T UIaR = w/t = Fs/t= Fx V
M.K.S JUITeh & 3TS 1 kgf Hie/AhUs & | U B1Y UTaR = 75 kgf

Hiex/AdhS AT 4500 kgf Hez/fAe B

1HP (Hife) = 7355 dic

THP (fafe=n) = 746 dic = 0.746 fadlare
1 fodtiare = 134 HP

TR 39Ye ot 7= &1 B B & forg < 7 ureR 1 UreR
3TFeYe 98 ¢ o g #EiF A Feprerd & | 72 & oefor & BRu
TR 3T3eYC §HM IR 379 & HH BT 31 UTeR 3HT3eye 3R
UIeR 9YC & ST BT U1 A B gerd 7 3R 39 uforerd &
e faT ST §1 (Fig 3)

Fig 3

Pin

Pout

EFFICIENCY\%LK J—I

INDICATED HORSE POWER AND
BRAKE HORSE POWER

WSNEL151913

power output
power input

Thfad i yrav iR 9 g1 urar (Indicated Horse Power
and Brake Horse Power)

IR B S5 AT TReR gRT IOF o Yabfod 81 UTaR grait
2 R We W awifar w11 31 9 g7 urar SuEih e v &
fore Sudsy 2fad 8 1 TN iRy IR 619 U & JHH & BRI
B.H.P BURI LH.P & HH BT &

efficiency = x100%

-.mechanical efficiency = B.HP
I.H.P

x100%

Sl R a1 T BT = Set 1 URHIUT x I GRT = TS g
UTaR = foan T B / forn T pa g

power output
power input

efficiency = x100%

St (Energy)

et TR B Foif ISP B B3 BT &FaT BT 21 T8 W
x T B SRR 7. 3(d: FHoll DI b1s g+t yonferat § wrf &t
THIS S THA B

Solt & W (Forms of energy)

Titde Soll, fdgd S, TRATY] Sl HIT SHoll, UHIR SHofl,
R 3, @i SHofl, Th T BI Soll B geR T DI SHoll
H ufvafda fear ot g 21

Sl TREUT BT fH (Law of conservation of energy)

- ol &I 7 dl I o Fhdl § SR A g Y [ o g g
- ot s o HiNlg o ot 9HH | 1 (Fig 4)

T a3 a1 9 b1 FRUTY & SR W, 7w | Hieig i Sl

HU: RS el a1 1 Sof &) gaveh 2
Fig 4
POTENTIAL ‘ o POTENTIAL
ENERGY ! . ENERGY
| NG =
| 7‘/
A s
s
2 37 H KINETIC +
ENERGY
CONSERVATION OF ENERGY

1.STATE OF REST

2.ACCELERATED DOWNWARD MOMENT IN AN ARC
3.STATE OF MAXIMUM VELOCITY

4.RETARDED UPWARD MOVEMENT IN AN ARC
5.STATE OR REST

WSNEL151914

3GeRUI (Examples)

1 75 fHaRMY a5 a1dT U Jfad 200 Hiex Hdl el R
TgaT 8, 39 S g1 foban a1 B 31 B2

A : fpar e (w) = Fx s

fearg: F =75 fom
S =200 Hf

I1a B : foban T R (W) = 2

g fpar e (w) = Fxs
= 75x 200 = 15000

F : forar T Bk (w) = 15000 kgm

2 363 cd & GHAM & 3.7 IR &1 a1 ¥ oM & forg
TGS BT Jd HfoTg?
I : feam e (w) = Fxs
ﬁ'ﬂT%:

F=363N
S =374
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1 BN : 7 T BRf (W) =7
g4 ; fpar M ard (w) =FxS
=363 x3.7TAWH
= 13431 9d
IR : foan T Bk (W) = 13431 9d

50 fopall gl aTel U fad gRT 20 forall o & 3 RR
R A M A fHU 70 S 3t 701 B O F 98 Searer fomm A
15 Hiex 31 g8 T HRAT g

- fra e (w) = Fxs

feag: F = 50 fasam + 20 fo5am = 70 foom
S =15HI&R

1d B : fovd T R (W) = 2

g4 : fparmar s (w) = Fxs
=70x 15 = 1050

IW : fPar s (w) = 1050 kg.m

60 fraoTH ao aTel U dfad 40 fHarmd o I3THR
12 Tex St 3HRA &I 1T WR UgTd 71 3P gRI fhy MU
JUART BRI 3R efar I Hiforg?

g : o e (W) = Fxs
fear 8 : smer w1 aeM = 60 famn

ol I3TdT 8 = 40 el
P ol = 60 + 40 = 100 foburT
U = 12 HleR
FAD: o) fFmmER w) =2
b) G&fdT (n) =7
?d:
a) fParmare™d (w) =Fxs
=100 x 12
= 1200 oo
b) @& (n) _ Output . 100%
Input
_40x12 o0
60x12
= 480 100%
720
= 66.67%

JIW: a) BATRIHE (W) = 1200 kg.m

b) Q&dl (n) = 66.67%

5 TP U 40 e # 50 Hiex TeR1S F 4000 fHaiumd U= Uy

PA1 g1 UU GRT Uh Jbs | fha1 T B J1d B2

T : fearmn st (w) =FxS$
feang: F = 4000 kg
S =50m
I B : Ui Ypus H o T & = 2
?d:
40 fiFe H QR g &,
P eR (W) = Fxs
= 4000 x 50 = 200000 kgm
= :202200 = 5000
19hS QI gAH B = % =833
I : 1 qds H foar T Hd (w) = 83.33 kg.m

225 fHaRImH &1 T TR 90 bs | 300 Hiex IadT g1 39

YRR DI I5M & U TaRTH UTaR J1d Hifor?
FxS

ﬁﬁ: 1TIHQ(P): T
fearg: F =225kg

S =300m

t =90 sec
T BN : TIR(P) =?

FxS
W:W(P) = T
_ 225x300 kg.m/sec
90

= 750 kg.m/sec
IR : UTdR (P) = 750 kg.m/sec

TS 1SS U4 5 T &1 R 5 e # 5 fiex 31 Sa1% do
31T ¢ | U Bt I Bl TOMT 32

@ UR ()= XS

ﬁ'CIT%: F = 5tonnes = 5000 kg
S = 5 metres

t =5 minutes = 5 x 60 = 300 sec

Td B : TIR(P) =7
FxS
EFT OiaR (P)= T
_ 5000 x5 - 8333
300
3R : UIaR (P) = 83.33 kg.m/sec
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8 750N 9ol &1 & 3MeH! U e H 25N IrRf 1 10 Hiex
B TS db o ST 8 | AT bl TfeRT B 0T B2

g : TTaR(P) = ?
fears:
ST T aol = 750N
I BT R = 25N
F =750 + 25 = 775N
S =10m
t =1 min = 60 sec
I DY UTR(P) =7
T UTR(P) - ?
_ 775x10
60
= 129.17N m/sec
3R : UTdR(P) = 129.17N m/sec (or) watts

9 3IY UU Pt Wfad 1 § S 90 framy gt @F 30 Hiex
P HAE R T TP F db IoM H 15 Abhs Adl gl
(g = 10m/sec2 T)?

Fx
ﬁai W(P) = T
faurs: F =90 kg
S =30m
t =15 sec
BRIk E UaR(P) =7
FxS
B4 ; qaRP) = S
_ fxgxs
- t
_ 90x10x30
- 15
= 18N m/sec2
3R : TiaR (P) = 180 watts

10 TP B THh e H 33 Hiex &1 a8 F 1000 fHaums
I ISTAT 2| §IZ% B gRIUTGR J1d HIfvTe?

o FxS 1
A : gUTR HP = — x =
t 75
fearg: F = 1000 kg
S =33m
t = 1 minute = 60 sec

FA DS : GRUIGR HP =7

T4 : SRIUTR HP -Ps
t
(75 kg.m/sec = 1 HP)
_Fxs | s
t 75
=733 HP
ITR: BIYUTR, HP =733 HP

11 U Uy Ufd fie 900 <fiex urt 45 Hiex &1 Sars d& IaT
bl g1 UY BT H.P. J7d B2

o 1
T TR Hp _ FxS « =
t 75
faar® F = 900 litres = 900 kg
S =45m
t = 1 minute = 60 sec
A PY: TR HP =2
7 : SRR HP - B8, la
t 75
(1 HP =75kg.m/sec)
_900x45 1
60 75
=9H.P
T : BIUTAR, HP =9HP
12 2 & goH & g fiFe & 30 Mex 31 Hdls d% 3o & fou
TP 9 BI GINIUTAR 1A HIfoTE?
. 1
@ aTR e = S L
t 75
ﬁ'ﬂT%: F = 2 tonnes = 2000 kg
S =30m
t = 2 minutes = 120 sec
AP TR HP =2
. 1
REIEN HP - BS -
t

(+ 1 HP =75 kg.m/sec)

_2000x30 1
120 75

3Ty, HP = 6.67 H.P.

13 16 Hiex 1 Fdrs IR 3 fide & 10000 Tex U I3 & forw
HTIRIS UU B GIUUTGR J1d B, UT B &l 94% HTH?

y 1
7 : R HP _Ps L
t 75
. _ Outputx 100%
Input
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faarg F = 10000 litres = 10000 kg
S =16 litres
t = 3 minute = 180 sec

T B : BT HP =7
B: BIIUTaR HP -1
t 75
(+ 1 HP =75 kg.m/sec)
:10000x16xl
180 75

=11.85 H.P.

_ Output
- Input
_ 11.85
- Input
11.85x100 1185
- 94 94

12.606 H.P.

x 100%

94 x 100%

R

J<R:UY DT $7GC HP  =12.606H.P.

14 39 Hiex P BIYUTER 1A HIfOTT S 320 Hiex T8 WeH
Ufd ¢ 500 T HITAT I3 P T TaRg g, Alex Bl Gard

0.75 87
tput
T n _ Qutput 4 00%
Input
1
3HIcYe wp = P8
t 75
ﬁTﬂ%:
F = 500 tonnes = 500000 kg
S = 320 metres
t =1 hour = 3600 sec
n = 0.75 = 75%
9 B3 : UT HP =7
& FxS 1
AMBEYe HP = = x —
t 75
(+ 1HP =75 kg.m/sec)
- 500000 x 320 Y —
3600 75
= 59259 H.P.
. _ Output « 100%
Input
75 : 592.59 x 100
Input
59259
ES T 75
JTR: §1YC =790.12 H.P

15 25 T ao U Yame! 90 fpHl/der el nfid A Ta el g1 afe

07 5 5 U U o ® Y 917 1 SIHUTaR 1d B2
@ e e - S

t 75
femgasiafd = 90 km/hour
=90 x 1000 =25 m/sec
3600
E:IW‘J-IR = 25 tonnes
gldcaafurad =5kg
25 T 99T 9
(F) = 25 x 5 = 125kg
1A Y : 35 I SIUUTR =7
FxS 1
?d HP = — X —
t 75
_125x25 1
=_—" 77" X —
1 75
3} HP =41.67 H.P.

16 Th UY 14 Hiex Bt s ad Ufd e 9000 <fiex ur

UG 81 UU B Gerdl 78% 3. UU HI 9N aTeht 3D
e B G&fdT 92% ¢ | HIeX BT 3TYC JTd B2

Output
T : - P X 100%
Input
3M3eYe H.P - Bs 1
t 75
1TH.P =0.7355 KW (metric)
ﬁ'ﬂT%:
F = 9000 litres = 9000 kg
S = 14 metres
t = 1 minute = 60 sec
pump n =75%
motor n =92%

IMd &Y : Electric motor(KW)

1}
-~

B :
B

Uy 3r3cyc HP = X —
t 75

9000x14 1
60 75
28 H.P.

Uy &1 31YC

_ Output

- Input
28

78 = x 100
Input

x 100%
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JR: SR BT BH.P = 54 H.P

3qe = 28’7(;00 =359 H.P
. 18 T M 80% G&fdT IR B1d R 36! 81 FRT BT HP 50 T,
PIOfSCTe =TT oo & 7y §¢ Wi Y A B,
3 =359 HP TH:LH.P = BH.P + GO B1FY
HIeR 1 37ge B.H.P
o n=ox 100%
ew N = OUtPUtX1OO% H.
Input fea g e n = 80%
35.9
92 = x 100 -
Input L.H.P =50
ELG 2 3/9x100 390 p BicERE Ty = ?
92 B.H.P
JW: HIEXFAYS = 39.02 H.P Y n = x 100%
17 SFREX BT LH.P 6 H.P T 3R SHSBT G4 90% B, THHT B.H.P 80 _BHP 0%
Wﬁﬁrm I.H.P
B.H.P 80 BHP  100%
= X
GER n=——x100% b
ILH.P
fean®: 80x50 _ g hp
L.H.P =6HP 100
n = 90% B.H.P =40
FE B : BHP =7 BH.P = LHP-FH.P
&d n = B.A.P x100% 40 = 50-FHP
ILH.P
90 = B.H.P x 100% 40 + FH.P =50
6 FH.P =50-40=10
i%’? = BH.P
B.H.P —54HP JTR: GY0T B1 BT = 10 H.P
Assignment
1 m= 55 kg 4 m =75 kg
Fig 4 _
a) s = 1.82 metres s = 100 metres
W = joules t=12 secs
| b)s=1.40 metres | W= Nm
g w= joules s
: 5 P= Watts
g c¢) s =0.85metres z
W =Joules
5 i V =1 m¥*min
2 t = 8 secs Flo®
H=2m
a)P = Watts
n =0.75
b)P = Watts <
8 _ 2 Powerinput =
b c)P= Watts % KW
3 W = 1312.5 Joules 6 oo P=12kw
m = 350 kg s = 4 metres
s= metres t =20 secs
8 g m= kg
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THITT SAPARM & TISH (WCS) - FATHRIAT 3T 1.5.20

av'l'l'f, wfed 3R Sell (Work, Power and Energy) - fRufas G)‘_vl'f, it Set 3R e-mmﬁ'c' I
Heftd IH|TY (Potential energy, kinetic energy and related problems with assignments)

fRufast et (Potential energy)

fRufSr o1t a8 SHoit & off et fife 7 39! fRUfG & SR W
Ai9g gt 31 et S0 ¥ 3918 'h R IW T 'm’ GHHH &
s & mgh a1 Wh a1 Fh & 4IRSl 811 &: S181 W a1 F 4R
9 &1 o TRR B FRA g S at g Fh &1 Suantt o 3R
JH|

JclexUl (Example )

. THEH A TH UM

. Plsd B

Tt et (Kinetic energy)

Tg 98 Soll ¢ il ol fife & 39! iy & SMyR W e 813
‘m’ GIH BT BIs U R T YRY B T 7Y §d 'F' DI
o gRT s’ &1 g8 T HA F 91 v/ BT A7 U &R Al g, a
e WP T B = Fx s AfBTF = m x al 37 g R fwa
TI'13IT$I'ﬁ=mxast
AfbTa x s= V72
w%qﬁgw%mwmzémvz

Ife e R e e - ffe & o digg Sl

i fiis SR A T B @RI

wifret et - e
foralt fifs gr1 yRul Y TRl St = s o fosan o
fRufas F5eif = mgh
vt et - 2 v
gfe; gyl B JUET B ST ot RIS St = Tfere Froif
IETERUT (Example )

. IR aTE

+ YH ATe T

. S ear

. GO HH BT

fyfas =t (Potential energy)
sNS FTRR G 'h ARAT®!I m = 10 kg.

h=14m.
metre
sec
V2 =2gs

52

V2 =2x981x14

V2 = 27.468

V. =5.24 m/sec

PE =10 kg x 9.81 metre/sec2 x 1.4 metre (Fig 1)

= 1373 Nmetre (TN = 1kg.m/sec2)

metre *
K.E=§x10 kg x 5.242 =
SecC
= 137.3 N metre.
Fig 1
POTENTIAL
m=10kg. ENERGY
B u=0 = Wpot=mgh
£
<
i éfi ?
WORK PIECE Vos2a
ANVIL Tt KINETIC =
ENERGY g
Win = 7mv o
INDENTATION IN HAND FORGING 2
3GIe Ul (Example )

. TP W BT IUART 900 N & §d & 1Y U G0 Bl 2

e & 10 Hiex Bt Fars dd I & for fvar sar g1 9
3R wfad R fovan 7 &1 F1d BT (Fig 2)

Fig2 GRAPHICS FOR EXAMPLE

Z 7

WSNEL152012

fPIT T BRI = Fxs = 900N x 10 metre

= 9000 Nm = 9000 joules.

W 9000  joules
t 120sec

. gfE T&d1 70% B, A 2000 fFaAUM™ HR & 2 Hiex/Adbg B

Tfa ¥ IoM & fort forue & gam & forw 3rawus gifuraR
BT Ao B3|



foroe &1 1 A H FW I BT IUTNT B
Td = 2000 kgf
Ao =Fxd
Fxd 2000x2
1

Power =

= 4000 w
= 4000 w

= JaR $3cye

- A sTiaw

TaR $Tqe
UaR $ge

Qutput
] =—px100%

Input

HP=ﬂ=?.6595 7.6HP
746

UaR $Yc =76 HP

100 TH & GHHH BI 10 HieR B SHaTs I fIRA fear Srarg|
fis gRT e TIfast St @t A Fuiia @ (g &1 A 10
Hez/Adbs2 o

Tfoh SRS AT 0 3R T BT 718 g2 10 Hiex g, 3ifam am2
g

=V2 =2xgxs=2x10x10 metre2/sec2

1 1
~KE= Emw2 = E x100 gmx 200 metres®/sec?

=10000 gm metre®/sec?
=10x 10?ergs

=10 Joules.

K.E. 9184 gR1 fARaR nifar A faefa fosar wan

(K.E. developed by the vehicle at a constant speed)

Ueh o1 &1 U Hiex dTgd 60 fbHi/ae S fd AT wIe 1 39

TIfd ¥ 918 BT K.E BT 0T B |
dlgd Pl K.E = % mv?
S8l m = T% &1 97 1000 fHammy
Y, =60 km/hr
)
v & Hex/Adhs T gea IR g1 U 8IaT &,
1000 &0 (~+ Tkm = 1000m)
= —_— |ll
v EUKEUXEU 3 misec
(*+ Thour = 3600sec)
1 50 &0
Mow K_E.of vehicle =— <1000 x—x —
2 3 3
=1000 KEEUD
18
2500000 I
18

2500000
100 <18

1250
i '
9

=138.89 KJ

R & IR B areT grT fawlia (KE K.E.developed

by a vehicle during acceleration)

1200 T ERITH SoaHT o1 Ue HIex aTg 36 foH! 1 48 farmly
HeT o1 T b aRd fodT ST X878 1 39 &Rl & SR K.E
T g & T BRI

Bl

R a8 &1 Sodq = 1200 kg

K.E. aTgT o1 Tifal 36 fopeit/der 8

1 1200x36)  KE= - mv2)
2 2

1000
60 x 60

48 o5 Y. /de1 &1 T1fd § a8 BT K.E

(~ 1kg.m/sec2 = 1N)

v= 36km/hr =36 x = 10m/sec

= x 1200 x 482)

(+1Nm = 1))
1000 40
60x60 3

1
KE = 2 x1200 x 10 x10=60000)J

v= 48 km/hr

1 40 40
KE =—x1200 x — x — =106666.67 J
2 3 3

IEABIKEF GG = 106666.67 J - 60000)

= 46666.67 J
= 46.666 KJ.

argq uftaras & far Tar &1 (Work done in vehicle

operation)

TP IR A o fold Hie a1 gRI [ T Fitid 1 & 3|
IR R 5T 7T 1l @t & ugE At # Fied foear s adbar

i

T 3R YR &1 Tt affRufadt & gof wifda fawfyd &= &
TSR SO g foba 7Tar |

HeX a6 GRT ISF W YRSl W TGH/@RU/AF T/
2137 3R RafRfr SR O fafts Terem & o far man
P
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Assignment

1

54

20 Hiex I3 Y & S W 5 el goowH g fis &t
fufas oIt 82

Tfe 150 IHt/Ads I I g 1 fparmd go- ara goad =
Bt Tt FHoif T 82

s s &7 goaHH 4 x 103 fhammy § iR I8 0.1 Hieyy
Jhs P I Y I 8T 8| Tl SHoll JTd BT TUT ShTS Bl
IERT PIforE?

4 T GO &1 U el 400 Hiex/Adbs I fa g g adt

1 el Y Tt Soif 3R 20 At B g R el Y A B
for amawues o BT TUAT B2

UM SHH &I TH Tiel 500 Hiex/Adbs &1 fd J ar
I ¢ Al I8 U AT deg &Y dedt § S et # ifa &
forg 1000N T FARAR TRy UaM &R g1 it SHelt J1d
Pifor|

6 3 U1 &1 goamm &fes = J BhepT ST & 3R 10 Hie ufy
JbS P Td U BT ¢ | 3TD! Tt SHoll J1d DI

7 50 foptdt wfd € &6t 1fd & =@ ara 1200 fHaum™ & arga
P13 S PR [T ST 8 | S I UG T ! TIfest Foif
3R 400 e F TRy & oG Tait g &Y 0T B

8 18 fpdi/ger & 371 I fd #R W 3 fHal goadaH 3t Al
Sl 187

9 5 fhaTH SHHH &1 U AR B Tig Bl Hier B SHaE db
ISTT Tl 8| Ife QTN & HRUT @RI 9.8 m/sec2 B
fUfaS St &t o BIfSA?

10 50 fFelmH ao SoM § HeT 4900 Jd T Y| I8 oS
1 B O W SHAM 3o 1T AT

11 5 fal &1 e fis ST ¥ 30 Hier 31 $oE R AT T 8
A T gogH @t fRufat St J1d Sifong|
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THUTT SAPARM & TISH (WCS) - FATIRIAT

S 1.6.21

G OHT Td dTYHT 3R 19 (Heat & Temperature and Pressure) - 36T 3 ATTHTT &1 3[R,
ST BT YUTT, ST 3R ATIH & d19 e, fafira argen SR sremgai &1 e umi® iR Ta-i®
(Concept of heat and temperature, effects of heat, difference between heat and temperature,

boiling point & melting point of different metals and non-metals)

AT (Heat)

g Foll BT Uh TU §. SHH ol bl S UBR b1 Holl H uRaferd
T ST T § | ST TH g A $8 g BT IR gt 81 (Fig 1)

Fig 1

PISTON MOVES

UPWARD
MECHANICAL WORK

II HEAT ENERGY

Z
CONSERVATION OF ENERGY

WSNDC152111

AT 1 FHTZAT (Units of heat)

FART: TG 1 UTH U BT 99 1°C b g & AT axas®
S B AR

BTHU: I8 1°F A% 1 UISS UHI dgM & fAlU STadd O] &1
e g1 (fefes yda gfe) |

CH.U; T8 1°C % 1 UISS UMI 9 & folT 3aadh ST B
Rl

I : S.1. AT (1 FART = 4.186 Ta)
G OHT BT YHTT (Effects of heat)
. doEE # uRadd

. PR H yRadH

. QA gRadw

. WRET H uRadd

ifaes Ton & gRadH
fafdry = (Specific heat)

et uerd & Uh A HTAIHM 1°Cad SgT & ol ATaRTH 35T
B AT B! AR SH HeT oA 81 38 /s’ 3eR J ST STdT g |

S o fafry e =1

TegHIH =0.22
GIEIl = 0.1
GG =0.12

ArdR &t (Thermal capacity):

ot er &1 AMUHE 1°Ca® ToM & T 3awud S & HET
Y ueref Bt g & Bl S |

H@H&I‘HﬁszsW.

PRI 7M1 (Calorific value): S¢7 & 3HTS HET (GoOH AT
S{TAT) P U1 &5 U et aTell &1 &1 HIAT I 587 BT haR!
A &g 1l 5|

A & ATUE (Water equivalent)

Tg UMl BT Gogd 8 S GHH a9AHE gfg & e w7 uard
1 T A § T B SaRnfid B

Tet o W& =TT BT SodH x yard b fafRiy S|
3f: ST b WU = ms

FH S UBPR (Types of heat)

1 Hae-T=iie ST (Sensible heat)

2 T ST (Latent heat)

1 Ydeasiie ST (Sensible heat)

GaeTie ST forit Ueef gRT 3! 1 a1 Y dad faT
ST 1 BTG TS HWAT B | T8 Yag=ia § 3R yAfdeR &
AIH ) firerar 39 g fHar S g g

2 & U (Latent heat)

TR IREdT B F TR 3R 1) & SR e gRy e ar &
TS ST 1 [ SSAT T {3t g3 &1 el oIl 7

AT BISITE FH A UG HpIs A URadT T8l gl g |
UHR, 1. 3 & AT &1 e ST
2. 31 & AT B o ST |

1 3 & Hag- &1 YW ST (Latent heat of fusion of
solid)

el e A aRa srawr A ufafda & & ferg e
IR 3P Ui SH1S GTH B SaH 35T $I AT B 31
& YA B [ ST Hel ST 81 SHD! SPhTs haRl/AH
H

b & Y@IH BI T ST (Latent heat of fusion of ice)

0°CATTHM WR §% & U IHT8 GoadH &1 Ut # uRafdd &
& o STa=TH WA B AT B! T & AT &1 [ S5 gl
EIcIE!

0 b Yo B T ST (L) = 80 HARYAH
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2 aﬁv%smuﬂwﬁgﬁm (Latent heat of vaporisation
of liquid)

<t 5a & 3PS SHHAF B TS HYAG R aIHd dRA &
foTT TR ST & AT ) AT HR 0T b1 e ST BT ST g |

maﬁwm (L) = 540 cal/gram

dIY (Temperature)
T8 ot sTet & Tfee a1 S @t f5eh ¥ 1 o & ymfieR

GRT AT ST 3|
U & QT eRor B Yo ST AT UTT DT T SHSHT
UMt & T IPTS GoUHM B 3B HYFID (1000C) TR HY H
G & T ARG SSHT Y AT I UTHT & AT BROT BT e
ST T 1T 1 T ST Bl oIl B |
ST SR AT9H & S 3R
ST A
1 JE Sl 18 UP ®U Bl I TTHf 3t FRUTY &7 Ul g g
2 3D T SR B TP SHTS [SH B
3 W HI HARMICR §RT HTT A & | ATIHM &1 YHTHIe §RT AT STl |

4 Qe B ST Bt TAHT ASHR D! HA
ST S TUFT B ST Fehel B

5 frat uerdf o T PR I aroHH g R ot
ST F AT 9 St g

3l AIHH SieA R gH {01 &1 aHE

A T8l R Fhd |

a1 UeTYf T ATIHH THH 8 Il §, Yl
B ITH ST B HIET SITHT- 3T Bl

®YATP (Boiling point)

H13 ot verd 19 § ufvafdd g9 @rar § o a8 udl 9adr § &
Ig 5T d9HH R 399 61 8, 3H HYUHTD Bl ofidl & | Ut &bl
HYIPB 100°CR |

rgait 3R rurgant & TeHIP® R YIS B T

UTge SR AUTGE | TP UlSe °C | PYID °C
Aluminium 660.25 2519
Argon -189.19 -185.85
Arsenic 817 614
Barium 729 1897
Beryllium 1287 2469
Bromine -7.1 58.8
Cadmium 321.18 767
Calcium 839 1484
Carbon (diamond) 3550 4827
Carbon (graphite) 3675 4027
Chlorine -100.84 -34.04
Cobalt 1495 2927
Copper 1084.6 2562
Gold 1064.58 2856
Helium - -268.93
Hydrogen -259.98 -252.87
lodine 113.5 184.3
Iridium 2443 4428
Iron 1535 2861
Lead 327.6 1749

GEIGT (Melting point)

I8 AIHE 9 R $Is 319 e 5 § 9ad a1 § a1 5d
TH PR 319 H gad 9Idl 8, Uer & TTd-id deardl gl g &I
e 0°CElaT B

UTgY SR AYTGY | @D UISE °C | PUHID °C
Lithium 180.7 1342
Magnesium 650 1090
Manganese 1246 2061
Mercury -38.72 357
Molybdenum 2617 4639
Nickel 1453 2913
Nitrogen -209.86 -195.79
Oxygen -226.65 -182.95
Phosphorus (white) 441 280
Plutonium 640 3228
Potassium 63.35 759
Radium 700 1737
Silicon 1410 3265
Silver 961 2162
Sodium 98 883
Sulfur 115.36 444.6
Tin 232.06 2602
Titanium 1660 3287
Tungsten (wolfram) 3422 5555
Uranium 1132 4131
Zinc 419.73 907
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THYTT SAPARM & TISH (WCS) - FATIRIAT 3T 1.6.22

GHCHT Q'd agHE 3R qld (Heat & Temperature and Pressure) - dIUHTA & ﬁnﬁ ﬁ%nm
FFIQ_-IFI%E', FHfeeiv W%ﬂﬂﬁ%ﬁﬂ?ﬂﬁﬂ(&ales of temperature, celsius, fahrenheit,

kelvin and conversion between scales of temperature)

ATTHT YHTET (Temperature Scales) 2 -40°C P! °F § el
o &1 &) AT e gl srufq it & e ok ur E3n G
F HUFIP ® AT 3iifed fear Sirdr g1 fafire Jrow tam R 180 100
F 3 A fig g ,
Yar NEICD FYAS 0F-32=Ex180
IS (°0) 0°C 100°C - 40
°F-32= x 180
RIS (°F) 32°F 212°F 100
FHafa (K) 273°K 373°K F-32=-72
IJPR (°R) 0°R 80°R F=-2+3
= -40°F
ST Sl 1 Th TU ¢ | araH it IR &1 afge -40°C = -40°F
a1 d5& @1 {330 31 T arow Tu | g area 3 379C HI K B ggaT
YA A FTYGROT BT IHEY @
‘C_'K-273
_R: C: K—273: F-32 100 100
80 100 100 180
°K-273 =C
°K =C+273
Fig 1 °K =37 +273
22|;|I§$E;om 100°c 212°F 80°R 373K =310 K
37°C =310K
FREEZING POINT 0°C 32°F 0°R 273K
OF WATER § 4 70°C &I Reaumur B Sl
§ OC 0
1 0°C &I °F A deaT 100 80
C
°F-32 °C ‘R=——x80
=— 100
180 100
. . 70
, C R=—x80=56
F-32=—x180 100
100
70°C = 56°R

o 0
F-32=—-x180
100

°F =0+ 32
= 320F
0°C = 32F
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5 -250F &l "CH deal 6 Convert 98.6°F into °C

°C °F-32 o F-32
100 180 ©="e0 1%
c -25-32 . 98.6K32
100 180 €= %
'c =27 100 _ 568 100
180 180
°C=%=-31.66 =@=370C
180
-25°F =-31.7°C 98.6°F = 37°C
3TgTHe (Assignment)
fFrafafaa # ufvafda w3
1 105°C = _ °F 14 210 = _ °C
2 40°C = _ OF 1588F =_ OC
3 60°C =_ OF 16 110°F = _ °C
4 80°C =_ OF 1772F = oC
5 105°C = _ OF 18500F = oC
6 100°C = _ OF 19 900°F = _ °C
7 -80°C =_ °F 2072R = __°C
8 200°C =_ °F 21143°C = _ K
9 605°C =_ OF 22373 =_ °C
10 1250°C = __°F 23 746°K = _OF
"mrrE o= 0C 24 T35 AUEM W BRAGRE YHHR B AT 1 I §
1220 =_ oC T gty
13 428F = _ °C
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THITT FAPARA & JTFT (WCS) - FATIRAT

ST 1.6.23

AT TG dTUHT 3R SI9 (Heat & Temperature and Pressure) - AU ATYA & [T, YHTHIER
& UPR, USAHIER 3R HEAT HT JTRUT - AT, Yag 3R fAfHIT (Temperature measuring

instruments, types of thermometer, pyrometer and transmission of heat - Conduction,

convection and radiation)

ST Sl ATYAT (Measuring heat energy)

A gfafssanstt # yeTe, el a1 faga Soif & ®u & Sei
ST BT S Tebelt B1 AT 3Y SRR FHSAT Hoif & T R
T3 STTaT B 1 SN BH RIMART ST Solt &1 AT HI ST
Y AU Hd g

Fig 1

SIMPLE CALORIMETER

WSNDC152311

R fafY gRT o1 &Y AT Ao & 1T ugad IuSR0T Bl
FARIHIER FHFT 1 § | T8 3R T 76! dfct JATHR HHR
T i 3R TGRS I F71 TP f[RR B

T baRIHICR H e TH 319/aRe Uard &1 38 31/aRe uard &
7 FRreTra SiTaT €, ot THY gaiaR Ul dd e gidl § ofd ddb b Gl
Tl I ATOHH q% el Ugd old | S THT A dbarHrex of
I AT WR ugd i g | s w9,

Loss of heat
by solid/ =| solid / liquid + {

substance

Heat absorbed by
Heat absorbed}

by calorimeter
liquid
HIY (Measurement)

AIAE AR R &3 Afcras & /o7 Sirdr 81 39 yomelt #
Ut &1 TTe1eb fafg 0°C 3R Ul &7 Sy 100°C Fiia
T ST | fed arusHH QumT FRTe 0. I 273° A R
BT 8 | 199 kT 99 B

.~ 273K = 0°C, 20°C = 273K + 20°C = 293K.

A (Instruments)

YA B AT 3R U+ & oI IugiT fhu M aTet IUHR0T
IRt & TION, faga geAT i, fafdsRor 3R foree o ufvad=
B e H 7@ B

YHIHIER (Thermometer)

yufiier & UHR (Types of thermometer)

T & qu"q\f (Forehead strips)

nge{th'rq yAfHeR (Wearable thermometers)

IR iR (Pacifier thermometers)

B YATHIC (E'I'J:aﬁ?b') (Ear thermometers (tympanic))
mﬁ%uﬂﬁﬂa(&mmﬂ) (Forehead thermometers (temporal))
feforea ynfder (Digital thermometers)

IITWETHHT@'O" (Mom'’s hand or lips)

éw%wmmﬁa%%mwﬁﬁwﬁwﬁﬁ%
Tudh B 3 R Hard &1 URT 3R fehled M w9 I fawaiia
B & | o T Ay bt oiTet €l Rt bl {96 Sl § SR aRa
HER & 1Y HIRIBT ogd H 96 o1l ¢ | 39 YHR & yHfiex §
YR IR BT ITANT 3T U ([@HGER MR Bid BT Aferal
I T8 fudsdn) & HRUT {351 S1aT § SR 89 300°CAd ATaHH
Y qhd § 1

SHed YATHeR H fafte foaR 1uies areft erqu 81t § | srea
U el (TSR T AT S ST AT §G1 IR S ST |

Fig 2
CAPILLARY TUBE

THERMOMETER

AIR VENTS
BOING POINT OF
WATER

LiQuip  100°

SCALE

100 PARTS

CONTAINER ©
> =

S
T

HEAT LIQUID
THERMOMETER

OMELTING
POINT OF ICE

BIMETALIC
SPIRAL

BIMETALIC THERMOMETER
(HALF THE CASTING
REMOVED)

WSNDC152312

TR (Pyrometer)

YHigAla® URRIHICR 39 Rigid W snumid & b fafte ergsi
¥ dRI & o9 FiesiaT M are fig & T A R T Judh
diees I BT /| dees! TH A0 fig IR IR & 38 RR & s
AOEH & R W AR S 81 yHfdud ad did 3R dice
(600 f&2it BT ah) A1 wife SR wifem-ifgaw (1600 f&3h
ATy a) | A g B

Fig 3

LENS SCALEIN°C

HEAT RAYS THERMOCOUPLE =~ AMMETER

IN THE RADIATION PYROMETER, THERMAL RADIATION IS
FOCUSED ON THE SOLDERING POINT OF A THERMOCOUPLE

WSNDC152313

3,
©



fafesRor UreIieR &1 ITANT 3000°C T AT TH urgail &
AT B {10 & forg e oirar 81 3 g fosvon ) uep
3P o & T J HiZd IR ¢ IR 38 YAl dd W
Figd B &1 THiex &1 Jar f&oht AR a1 diea o
Sfeifed g 8|l

ST BT HTRUT (Transmission of Heat)

G SHT 3ol T U U § 3R BT B H W& &1 FHSAT 7TH g
Y38 a%g BI 3R 1 I AYHM aTdl fofg ¥ HH A9HH are foig
@ 3R yaTfed Bic B 1 ATUHH T 3faR fora=T i gm e
1 YaTE I €1 Aol I ST | FSHT T TR0 i ThR A gl |

1 T (Conduction)

2 Tdg- (Convection)
3 fafezor (Radiation)

Fig 4

SCALE (CALIBERATEDIN° C)

AMMETER

THERMO ELECTRIC CURRENT

COPPER WIRE j
SOLDERING

POINT {2 HEAT

/C(:I\JSTANTAN %

WSNDC152314

THERMOCOUPLE

IATA (Conduction)

TS GRT ST Froll & TeRUT Y Feirer A1 fear T g 1 st
HId HSdex & YUS T | (U1 B () |

s yATHeR & WU H ¢ | 1T P BRI ST ITH RR Y Jad RRY
T RIFTIRA gl 8 | ArATIa: 3y e areies &5 3 off 3/
TP Bl © TR 3 fagd pamarep i 3/ ST paTeib Bld B
e 331 AT SYCR SRex] g1 1o 3o ATTH BT AT HR b |

. LIGHTS FIRST
Fig 5
LIGHTS SECOND

MATCH

LIGHTS LAST

STEEL

WSNDC152315

THERMAL CONDUCTIVITY OF METALS

Tdg+ (Convection)

Fag $ed UaTe R IHSHT Holl & HeRUI ! fean T e g | T
P W, 59 (A1) HH Fu9 81 SIdT § 3R U=t Tia=iierdr

F PRUI, Th JAH dAfp 38 3R 4P o= 5d gRI SHW B
3R faTRre BY relT 81 SaTeRur & g, e o Uit & s,
e HRI H Hda- yonet |

Fig 6

CONVECTION THERMOMETER

UPWARD RISING

/ K AIR CURRENT
HOT BODY £
&
9]
a
z
0
2

fafewor (Radiation)

fayd-dae g a & Aead § ST aRad | 9udh | Sy fomT
37 B Teh 9% A G aRg a fafehu AT iR gie 8 1 At
YHT N 3R ST M & THMH Bielt ] | $8 A gRT fuafeld
3R U1 gRT WIafdd far o wedr 81 39 fafdru & 39pRs
HET ST 8 | 3 fafamor @ S & for ot mvem ) simawaesar
eI BIch B 1 (Ia1) T Bt e SfaRer & B B

Fig 7

HEAT BODY

o %

/

FIXED PARTICLE
VIBRATE

THERMOMETER

HOT \ o —
BODY | — =

INFRA-RED (HEAT) RADIATION

WSNDC152317

ST BT R §IF TSR | gl { Tered, Hag
a1 fafe=ur

JWHT & HRUT fATR (Expansion due to heat)

o fp el o1, Rt a1 el uerf & 7 fopar ST @ o 98 Shardn
® 3R 3 9¢ a1 8 | 34 UPR 5a 39 ST {Baroidr g dl ug
fRieps ST & (RIS STl ©) 37K 31 HH 81 S g

IeTexvl & fore: il & R IR &t ergufd & & fow Yea
& B AR & o1 BIC SR BIS 9 & | A VAT ] fobar
1 gefal e STt SR o e, o ¢ ued A IR S|

PO U B Brgd’ GHi o1, TRl 3R 16 &1 faeR g g 1 &
118 $SAT &1 T AT & forg, ava uerd &1 fadR 31 9 siftre
BT 8 3R 719 1 faaR Ra 31 giar g

0°CH 4°C b TTH B3 TR U1 &1 ST B H &I BT 8 | ITP TS
AT JodT o 81 8 U o Twaifdrd faedt oft om & ferg 4ecarit
& Se1 H! Hey fog & =u & ferar smam)
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THIITT SAG AR Td AT (WCS) - SATRIRAA

W 1.7.24

AR (Mensuration) - ¥, 3maa iR THTGR TgU &1 &Aw 3R URFY (Area and perimeter

of square, rectangle and parallelogram)

SNFART & H, T SoRR B sineftidia a¥gsfl &1 IR B
¥ foU saxge A, HAUTER, TR oG &1 Sfdhe Bl
BT 81 3o 81 sinefiicdia axgaft @ I 9oft unifies it &
Hefl-Hifd gRkfrd g argul

Radius - runit
Semi perimeter - S unit
Perimeter - P unit

Circumference - C unit

) Area -Aunit?
Length - | unit
) ) Total surface area - T.S.A unit?
Breadth or width - b unit
i ) Lateral surface area - L.S.A unit?
Diagonal - d unit
] ] Volume -V unit®
Diameter - d unit
it (Sugare)
7t U IR YISl ot 1M B, THH WHE Y gareor (Examples)

JHTR & | IRI YSITE FAH & | GHATGISH 915 & §iF BT BT
90° g

/
/
/
6/// ©
w/
Oé// g
V’O// %)
>
/
7/
/ -
/ I
L1 N &
SIDE a o
z
SQUARE g

A =a?(or) unit?
P = 4a unit
d= \/5 a unit

a= iunitwhere \/5 =1.414

72

U@ TNHR Uiad & e &1 8%d 1 Hifod forgesT alRumg
31.2cm%|

=7.8x7.8=60.84 cm?

1 U& I ®1 uRfy, fawol $iR &ra F1a S, forest Yot
18cm%|

Side ofthe square (a)= 18 cm
Perimeter (P) = d4a
= 4x18=72cm
Diagonal (d) = JE xa
= J2x18=1.414x18
= 2545cm
Area(A) = &
= 18x18 =324 cm?
T HTaRf = 72 em

faef = 25.45 cm; am =324 cm?
2 ufe {5t avf &1 fawul 10 cm 31 37 &1 &b J1d B |

Diagonal ofthesquare(d) = .,2a =10cm

Side(a) = \/dE
d d _d?
Area(@®) = —=x = = —
_102 _ 100
)
= 50 cm?
T BT AAFA = 50 cm?
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3 TP I BT URHY 748 cm § 3R G $T GRHATT 336 cm B

Il & BT et &IThet T bR |
; Perimeter
Side of the square (a) ==
1stsquare
i st
Side (a) _ Perimeter of 1% square
4
=E =187cm
4
Area (A) = a2
=187 x 187
= 34,969 cm?
PRIUR (Assignment)

2" square
, Perimeter of 2"%square
Side (a) =
4
=@ =84cm
4
Area(A) =a?
=84 x84
=7,056 cm?

Total area of two squares = 34,969 + 7,056
=42,025 cm?

1 Th TeR ¥d W 1 &7%d, URAY 3R et 3
HIOTT FTIsT Yo Bt AT 28.1 cm B

2 3T T BT AT T1d B DT DTl 8.5 cm & ISR B
3 gfe i &Y YT 28 cm § @ aF BT &FHA F1d B

STId (Rectangle)

4 TR TBR AeM &7 &A% 169 I Hiex § O IHB! Yo J1d
I

5 afe aif & fawof 20 cm @ a7l o1 S T BRI

6 I O B URHTT 7 B ForepT faepuf 144 HeR B

7 UG TP TR e BI aRfY 48 Hiex g o 8w I1d 1|

I8 IR YSIIST aTell SPTT 81 TR YO FHMRR & S
o3t & st & BT 900 B

Fig 1

WSNEL172421

A = 89 d = TS x TASTe = Lb.unit2

P = Perimeter = 2 (| + b)) unit

Diagonal = \/l2 +b? unit

3qlexUl (Examples)

1 T 3d BT &%d, URATY 3R faeul J1d iy Ry
TS 3R ASTS HH: 144 mm 3R
Area = A = | x b unit?
= 144 x 60 = 8640 mm?

Perimeter = P = 2 (I + b) unit

= 2(144 + 60)

=2x204 =408 mm

Diagonal=d = VI2 +b? unit

= 11442 + 602
= /20736 + 3600

= m=156mm
2 U 31Gd BT URAY 42 cm 8| TTS TTB! ASTE 9 cm. 3T

@1 daTS T1d B
URHAT = 42 cm
Eﬁ?’;-'l"§=9cm
s = ?
gRam = P = 2(1 + b)
201+ 9) = 42
l+9=42=+2
| +9 =21

1=21-9

I=12cm
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3 U 3AGd BT URAT 48 cm § 3R 3TD! el 390! ASs I
4 cm 3 1 3Md B TS 3R TSTS J1d DI

GRATY (P) = 48 cm
ST (B) = x
TR ()= =x + 4

2(1 + b) = U
2x + 4 +x) =48

22x +4) =48

Ax+8 =48
4x =48 -8
40
=— =10
’ 4

x  =breadth=10cm
length =x+4=10+4=14cm

4 1000 cm x 500 cm &1 TP T ¥ 50 cm x 20 cm & fbd
ATHR THS PIe off Gbd 87

3ffe &1 3THR = 1000 cm x 500 cm

HIC O aTd TIATBR ¢hg BT AR = 50 cm x 20 cm

PR (Assignment)

e %ﬂo

%@ﬁﬁaﬁaﬁgﬁﬁm: 2—0= 25

HIC S dTd b Sl B Pl UBAT = 20 x 25
= 500

5 T 3MTd BT YR 320 HieR §1 SHB! Yol 5:3 F U
A ¥ oMmad &1 & d 1 B

SUld=53=1:b

?iars“|=5x

ﬂsf?;'rapb = 3x

2(l + b) = Perimeter

2(5x + 3x) = 320

2(8x) = 320

16x = 320

x =227 =20
16

[=5x =5x20=100m
b=3x =3x20=60m

Area =lxb (length = 100m, breath = 60m)
=100 x 60
Area = 6000 m?

1 Udh AAIHR TS HT &Hd J1d B o] Yolld HHRT:

24 Tex 3R 20 Hier ¥ 1 Y& &7 uRke ot 71d HIRTT

2 65 cm x 30 cm Uldd &t e J 3T 5 cm x 4 cm & fd
AR TS HDIa?

3 g U 3Mmgd $T URHTT 400 Hiex § 3R STB! TaTS 140
Hiex & 1 sHD! d1eTs SR &the 1 B |

4 e TP A P YR YolTd HH: 64 cm 3R 25 cm 8, Y
IJDT EAHB J1d BT

AR il'gj‘l;lﬁf (Parallelogram)

5 e TP 3ATd BT &Fhd 224 cm2 3R TS 16 cm g o
3T DI ASTS T 82

6 16 cm 3R 12 cm YSTI3T AT T 3H1d & fdaul &t diaTs
?

7 TG 3TId BT URHTY 100 cm 8 3R SUD! TS 3R AISTS BT
3FUTA 3:2 § Al 31T BT & T B |

Fig 1 T

HEIGHT

~
A ><
RO AN
O\P‘ 2 N
- ~
~
~ a ~

BASE |

PARALLELOGRAM

WSNEL172431

AR TGS BT &FTHT = TR x HaTS
or = 2xy/s(s—a)(s—b)(s —c)
Where
a+b+c

2
a 3R b 3T YeId §

P =2(a+b)

S:
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J3aIgRUl (Examples)

1

2

TP GHR IGHS BT YR SR FHATS 7.1 cm 3R 2.85 cm
21 5TP &ABA P TUAT B
A = YR x STT8 AL
=7.1x285

= 20.235 cm2

I GATR TGS B SaTs J1d B ForIdT 8B 20 cm2
3R YR 10 cm &1

A = YR x HaTS FHTAR

A = Dbase x height units

area

base

20
10
=2cm

PRIHR (Assignment)

3 TP JHIR TGS B &l Yo 12 cm 3R 8 cm &1 fawui 10
cm AT 8 | TR IgUS BT AFHd J1d B

gAHd A = 2st(s—a)$—-bﬂs—c)unns

a+b+c
2

S

12+8+10

A = 2x,/15(15-12)(15-8)(15-10)
= 2xJ15x3x7x5
= 2x+/1575

= 2x39.686

Area A =79.37 cm?

1

64

TF GHMR IgYS &1 &A% J1d HY, A TS MUR 3R
T8 HH: 8.1 cm 3R 30.8 cm &1

THITR TGS BT 8B J1d Y, G THR IGYS B SMHR
T TP HeM B Yog 12 Hiex 3R 17 Mer § 3R Uw faawuf
25 MR B

TH GHIGR Y HT YR F1d Hifod et Harg 12 cm
3R &% 120 cm? B

I FHITR IGHT B TS 1T DIOTT FTFDBT SR 40 cm
3R &% 320 cm? B |

e THGR TUS & SMHR Bt YW BT Yo HHRE: 24 Hiex
3R 28 HeR & 3R T el 30 Hiex § O yfHy &1 S
BIGK:2d

e 3MUR 10 cm 3R T YT 5 cm & o JHIR TGS BT
qfATT =1 gI?

7 HHIR QS BT & 1A X TG ST SMUR 3R a5
25 cm 3R 12 cm B

8 Udh THIGR Iy HT MR F1d HX afg Sals 15 cm 3R
&% 150 cm? B

9 TP UM IgYT P! S8 F1d B} dfe YR 80 cm 3R
&FHd 640 cm? B

10 IS TATR TGS BT YR 3R HATS 15 cm AR 8 cm B Y
JPT &FAHA J1d BR

11 I SMYR, S3T8 12.7 cm, 5.5 cm 3R IR YT 6.5 cm g <Y
TR IS BT IRAY IR &A% J1d HifoTg |

12 TR Igus &1 FHaTs I B afe &% 20 cm? § 3R
3MYR 10 cm B
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THY FAGAR TS ATSH (WCS) - SATCITRIAT 3T 1.7.25
&AfAIfd (Mensuration) - ﬁ'ﬁ\_rﬁib'r AAw 3R ufwrg (Area and perimeter of triangles)

ﬁ"ﬂ\_t[ (Triangles) iii Wﬁﬁ'ﬂﬂ (Equilateral triangle)

1 o1 3rf ® . 3rc: By o1 orf i Honf arclt erpfa B1 S BIYS BT i YSITE SRISR §1 31 31 YW b o P
By srepfa & fmfor & e = Yo St el o Aiyst 10T 60° B (i BI0T &1 Fel = 180°)
WN&%%W@WWI Wﬁ%aﬁawaﬂm: @=60°

Tt BIyST & <! BIoT BT ANT = 180°. 3

i @I Y

Fig 1

Fig 3

EQUILATERAL TRIANGLE

WSNEL172513

BASE
TRIANGLE

WSNEL172511

V3
Area of equilateral triangle = T x side?

1
Area of any triangle = E x Base x Height unit?

3
= — x a2 unit?
ii Wl%a'rg ﬁ‘{{\'rl (Isosceles Triangle)
oo TR Where /3 = 1.732
@ﬁwﬁa € Perimeter P = 3a unit
Fig 2
9 P = ﬁa unit
2
S
iv el AP (Scalene triangle)
b o SURAYS H YO GHF 51 § | Yosh & o & Hior H gHH gt
BASE S g1 39 Ay &1 59 sifafia By off v Iwa B
ISOSCELES TRIANGLE §
1 Fig 4
Area of isosceles triangle = — x Base x Height
2
C
Where b
base =2.b <
s = One of equal sides (or) Slant height 3 %
SCALENE TRIANGLE &
3
h = Height = s> —b’
; Area of triangle =1\/S (s—a)(s—b)(s—c) unit?
Area of isosceles triangle = P 2bxVs® —b? where
a,b,c are sides of triangle
— [2 2 o
b.vs" —b" unit o atb+c
(Where b= half of base) s = Semi perimeter = T unit
1
(or) Area of Isosceles triangle = Zb 48> —b* ynit? v JHSIU fAYSI(Right angled triangle)
Al . =g Ay o < e Yol H q UH & & BT HI0T 900 B
i U0 BT 37 § 90°. SHFTT THHO YW 7 ok B, 50 Byt
B = MR 1 Teb BI0 3T U F 90° BT Eiell B |
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THADIU Y FT &
1
= E x Base x Height

1
= — bh unit?
2

Hypotenuse = \/Base2 +Height?

Fig 5

HEIGHT

9%
BASE
RIGHT ANGLED TRIANGLE

Sei wuf @1 3ref THD I FYS B Yo7 BT yepof sryar ged st
NEIER]

WSNEL172515

3qleXUl (Examples)

1 Ife TP IHSIU FAYS BT SMYUR 3R HATs HA: 10 cm 3R
3.5 cm B, Al 39% Q7B PI 0T Y|
STUR (b) =10 cm
FEE (h) =35cm

BT (A) =2
1

A =— xbxh
2
1

=— x10x3.5

2

=17.5 cm?

2 & %A I AIYS & SMYR &Y TOFT B 15 T2 3R
Farg 3.5 MR,

T (A) = 15 JH2
$ATE (h) = 3.5 94
3MYR (b) =2

1

— Xbxh = A

2

1
— xbx3.5 =15
2

_15x2
3.5
=8.57 cm

b

3 U YD & ST Bt 0T B FORIhT &% 60 cm2 3R
YR 10 cm B

BT (A) = 60 cm?

SMTUYR (b) =10cm
A (h) =7
1
— xbxh = A
2
1
— x10xh =60
2
60 x 2
h =
10

height h =12 cm

4 I gHlgETg Y &1 &b F1d DY ISrHHT YR 6
cmﬁ@%ﬁ?@ﬁﬂﬁﬁScmﬁEﬁ%I

Fig 6

‘ BASE ‘

WSNEL172516

ISOSCELES TRIANGLE

6
Base (b) =6cm=5=3cm

Equal sides or
slant height ‘s’

Area (A) =?
A =bxVs® —b’

=3x 52_32

=3X+25-9
=3x 416

=3x4

=12 cm?

=5cm

or

2 2

>
I

-b
x 6V4x5% — 62

= —Xx6x8

—b+4a

1
4
1
4
1
4

=12 cm?
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5 ufe uh Jufgag Y &1 SMUR 200 mm & 3R FHHT

T 2000 mm? § T SHDT ST T1d BR|
HIUR =200 mm
&FFA = 2000 mm?
h =7

—1 xbxh =A

?
1
E x 200 x h= 2000

2000 x 2
© 200

=20 mm

Fig 7

‘ 200mm ‘
I 1

ISOSCELES TRIANGLE

6 TS THATE AYS PT &0d J1d B TGB! Yol 5 cm B

WSNEL172517

Area = —a?unit?
4

1.732

= x5x5
4

=10.825 cm?

7 i GHETE BT U Yol 81 df 3P YRATT Pt TTUHT L Ay
55 o T B

ST = 55 fared)
gRfa () =2
P = 3a unit
=3x55
=165 mm

8 39 Y &1 &d 1 I oIS YSIE 9 cm, 10 cm 3R
12cm%l

a+b+c
Semi Perimeter = unit
_ 9+10+12 B 31
2 2
=15.5¢cm

AreaA =/s(s-a)(s-b)(s-c) unit

=/15.5(15.5 - 9)(15.5 - 10)(15.5 - 12)

= J155x6.5x5.5x 3.5

= 1/1939.4375
=44.03 cm?
9 e PIeig 41g Bt We o’ Yod 60 cm, 50 cm 3R

20 cm €, P @I fpRI W 1.35 308 Ufd 100 cm2 BT R A
UTfereT bR &Y AT J1d BifoTd |

a+b+c

Semi Perimeter = unit

60+50+20 130
- 2 2

=65cm

AreaA = /s(s-a)(s—b)(s —c) unit

= \/65(65 - 60)(65 - 50)(65 - 20)

= 4/65x5x15x%x45

=468.4 cm?
Area of polish on both sides =2 x 468.4
=936.8 cm?

Cost of polish per 100cm? =Rs. 1.35

936.8
100
=Rs. 12.65

10 3MIYR 20 cm TUT TS 8 cm AT JHHITT Y HT 8AHA
J1d PIfE |

. Cost of polish is 936.8 cm? = x 1.35

YR b =20cm
T YIS a1
e Fars =8cm
B (A) =7
1
Area (A) = — X base x height unit
2
1
=— x20x8
2
=80 cm?

11 TfE THHIO YW BT YSME 10.5 cm 3R 8.2 cm & Al THHIOT
el &1 &=thel F1d B |
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1
Area (A) = E x base x height unit

1
=— x10.5x8.2
2

=43.05 cm?

12 IS THBIOT AYS BT 8B 19.44 m2 § 3R JHBI arelt
THD! TP 3T Yol 5.4 m g, A YW P! dead Hars Bt
A BRI

1
E x base x height unit? =Area
1
E x54xh =19.44
19.44x 2
54
=7.2m

13 12,5 cm2 &A%d alel APV YW & YR B AT B
e 3P SIS 2.5 cm B

1
5 x base x height unit?> =Area
1
— xbx25 =125
2
_12.5x2
25
=10 cm

tl'l's'iﬂ'l"ﬁw Y (Pythagoras theorem)

T et & Fof 1 Yol AHaR Wid T aif &1 8Fwd 3=
3l YTr3ft B A Wi T I & & & T & SRIER ST 8 |

Fig 8

AC?
AB?

BC?

WSNEL172518

PYTHAGORAS THEOREM
/B =90°
AC = Hypotenuse
AB & BC = Adjacent sides
As per pythagoras theorem,
AC?  =AB?+BC?

AC  =.aB?+BC?

1 TP GHSHI0 YT BT 6l J1d HIFOTT FOorRhT SR 5 cm 3R
G)‘_tl'l'sc12 cm%l

TR T & SR
AC? = AB%+ BC?
=122+ 52
=144 + 25
=169
AC = J169
=13 cm
Fig 9 A
12 cm
B “ 5cm c S
PYTHAGORAS THEOREM g

2 S QU YW & Ul & daTs o1 ©, Safs THebIr arett
YOITE 10 cm 3R 12 cm B

Fig 10
ig A

10 cm

B 12 cm c
PYTHAGORAS THEOREM

TTSYUNIRY UHg & YR,
AC?2  =AB2+ BC?

=102 + 122
=100 + 144
=244

AC = 244
=15.62 cm
3 TS YU Y B SaTs 1d B RReHT 3R 15 cm 3R
P 21 cm%l

Fig 11

WSNEL17251A

21 cm

B 15 cm
PYTHAGORAS THEOREM

USYTIRY THT & S9N,
AB? + BC? =AC?
ABZ+ 152 =212
AB? =441-225
=216

AB =216

=14.7cm

WSNEL172518
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THINTT FAPARM Td TS (WCS) - SATR IR

ST 1.7.26

AT (Mensuration) - T9 &1 &F%wd 3R URfY, 3rggw, TR T@U, ga 1 Hus,
Tc.'ﬁﬁ'UT 3R ?ﬁ'ﬁﬁﬂ (Area and perimeter of circle, semi-circle, circular ring, sector of circle,

hexagon and ellipse)

g+ (Circle)

it foig 1 ag Ty off 30M % & G&d sR1eR 811 8, I Beelrdl
gl

r= Qﬁaﬁﬁsine
d = gl bl ATy
22
n=—_—=314
7
I BT D = mr?
Fig 1
Q|
PROPERTIES OF CIRCLE §
m
= d2 12
(or) 4 d*unit
d &1 IR 2nr (@) nd SHTS ©
JqlexUl (Examples)

1 39 g &I &Ahd T1d B3 gt Bisine 1.54 Hiex 81 39!
GRIE +t 1d Fiferu

radius r =1.54 cm
AreaA =7?
Circumference C =7?
A = 11r2 unit?

22
= 7 x 1.54 x 1.54

=7.4536 m?
C = 27 unit
22
=2x — x1.54
7
=9.68 m

2 afe gOeR Yy &1 8w 616 I Hiex § df uRfY F1d
Piforg|

A Tr? unit?
616

m

o=

616x7
22
=196
r = 4196

=14 m

Circumference = 27r unit

22
7

=2X x 14
=88 m

3 R TFH AR 49 cm Rsine I8 U IA & 3MHR &1 g dl aif Bt

g Yol J1d B Forad 8 TSI o b |
fﬁfaﬁﬁsine r =49 cm
Fif ot Yo =7
T 1 URATT = g &1 gRET
4a = 2nr
4a =2x — x49
4a =308
_ 308
& Ty
=77 cm

4 e forelt g 3t URfY Sl oI & o9 &7 SfcR 28 cm & Y
YD Pisine J1d DX

gRfY - 3O = 28 cm

2rmr-d =28
2mnr-2r =28
2r(m-1)=28
22
2r(— -1)=28
(-1
o (20 g
r =
( Z )
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15
2rx — =28
7
28x7
" T 15k
=6.53cm

5 50 cm S & g § BIC T Jo §9 I B Yol &1 57
a1l 1 faepuf = i 1 ST

\/Ea =50
50
a = -
J2
_ 50
1.414
=35.36 cm

6 1 faw T oz &1 Qe Fd B

1
Area of Trapezium = o X (a+b)h
1
=§x(30 +20) 16 cm?

=%x50x160m2

=400 cm?

2
o nr .
Area of Semi circle = = unit?

=TTX'|52x%CW-|2

=353.57 cm?
Total area of the figure= 500 + 400 + 353.57
=1253.57 cm?

7 UYL W BT &THA J1d B M 16 cm x 12 cm STIADBR
T H 68T 8 UAP 4 cmn AT BT g

ATATHR T BT ATHT = TS x ASTS 3PS

=16x12
Fig 2 r=15
mi’ TP =6
Y Eﬂ?ﬂ @t Asine =2cm
Ni ALL DIMENSION ARE IN "cm" % 6 —eﬁwﬁ- Gl W — 6 X nrz Wl'scz
20 &
PROPERTIES OF CIRCLE g =6 X 7 X 2 X 2 unit?
Areaof rectangle = |b unit? =75.43 cm?
=25 x 20 cm? Y @I BT &AHA = 192 - 75.43
=500 cm* = 116.57 cm?
3F T (SemiCircle)
31 T U TS § et $dla Hio7 1800 ST 81 Fig 3
3G g & A B TS|
180
Lengthofarc/ =2nrx — &
360 SEMI CIRCLE §

1
= 2nrx§ = r unit

nr?

Area of semi circle = Y Sq. units

21r
Perimeter of a semi circle = —2 +2r

=mr+2r

=r (m+ 2) unit
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JSTEXUT (Examples) 2 = fou U fom ¥ ABCD Te WA Wie g, 1 it gRT 50
| T ST URT SR A o o R Rt Bisine 6 mm Fisine F1 T 3 TSR e TR B TS §1 T

cm %I «%awmaﬁ
Bsine r =6cm WIT I dals AB =100 mm
THS A =2 JISTS BC =50 mm
qiflc _n 3 sine =50 mm
r2 Fig 4
A =Tt7unit2 ° ¢
22 1 ) |
= 7 X 5 X 6 !
22 |
Area (A) = 7 X 2x36 ) | i .
396 1 50 mm 1 E
= — =56.57 cm? SEMI CIRCLE g
21r .
Perimeter of a semicircle = 7 +2r=T1r +2r SURY EAHA = Wic &FH - ST DI &AH
2
_ nr
—r(m+2)=6(22 +2) =lb-=-
7
29414 =100X50-22X50X50
=67 7x2
=5000-3928.57
36
=6x — =1071.43 mm?
7
216
s 7
=30.86 cm
TP IR BT (Circular ring)
Fig 5 feangens -
iU hT &gl AT = 17 cm
© i =17
é usqaﬁanaﬁsme(m ?=8.5cm
CIRCULAR RING ué Uy T SR A = 14 cm
R = JUIHR aad St a1 Fsine 15y B 3MiaRkes A sine (n = 14 7 em
r = JUIHR IAF B HTARD Fsine I B & e ?
QAR GeY BT G = 1 (R? - r?) ST’ UISY & 1Y Y BT QB = ?
YAl B
A=mR+1)R-1) IR UTSU & 19 JRFE BT ATBA =t (R + 1) R - 1)
1 17cm S IT A MR 14 cm & ARG A AAURT S IPTe? =m(85+7) (85-7)
DI YR & & DI UM B |
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22

= ? x 15.5 x 1.5 cm?

=73 cm?

2 e IHEd gal BRI 134 cm 3R 90 cm B, A IAHR

e BT Hrsf SR &7 & diF B gl I1d B
fean g -
9181 9 &1 ORI = 134 cm
3iaRe gd ! gRfY = 90 cm

1A A & o
gl o dIg Bl gl = ?
JATHR I BT &ABA = ?
e
SRI g B AR = 134 cm
2nR =134 cm
134
R = —=2132cm
2x
AR gl &1 URTY = 90 cm 2mr = 90 cm
2nr =90 cm
r = E=14.3.’2 cm
2r

FH ARG =R
=2132-14.32 cm

=7cm

q Bl &7 (Sector of Circle)

FATHR TAT BT &IHA = 1 (R + 1) (R - 1) THIS?
=1 (2132 + 14.32) (21.32 - 14.32) cm?

22
= ? X 35.64 x 7 cm?

=784.08 cm?
3 b dR B! 56 cm BAsine a1 g & T H HIST o Jobell B
IS TV FMHR AIST 71 § al Yol 1 BifoTd |

fear g

gd &I RAsine = 56 cm

(AR EARI

EUEIRIC I

Bl

gd &1 Fsine = 56 cm

I B URT = 2nr FHTS = 21 x 56 cm

aﬁaﬁaimz x cm

IR B A T APR AP R 3MBR b HIST o Tebell §

TR - g uRi
4xa =352cm

352
a = —=~88cm
4

Fig 6

SECTOR OF CIRCLE

WSNEP173016

0 = g0 & ATTS & DU
L = 919 &I TaTS

r = Bisine
_8
Length of Arc £ = ggn0 x 27T unit

Perimeter P = 2r + £ unit
g

- lr
Area = 3gno xTr?unit?  (or) A = ? unit?

1 7 cm fAsine a0 990 & T oS &1 uRAT 3R &td
1 B 3R TS HI0T 120° 3|

fear ma:
AP FTIS BB = 120°

Rsine =7cm
1d B & g
gRfY = 2, 8Fhd = ?
ed:
_&
Lengthofarc (f) = 3gpa X 27 unit
o »
= X2x — X7cm
360 7
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=14.67 cm
Perimeter = 2r + ¢ unit

=2x7+14.67 cm

=28.67 cm
g
Area = 3600 X mr? unit?

120° 99
Area = 360° X ? X7 cm? =51.33 cm?

2 I I BT HIV 60° 8 3R T &b T TS BT A 144
cm? 8 A g BT Fsine I BT

fear T
T (A) & TGS BT &IBA = 144 cm?
Fd & TGS BT DI 6 = 60°

A HA & g
Q?Taﬁfﬁﬂne =7
B
9
Area(A) = 3gpo X Tr* unit?
0" 29
144 =ﬁx?xr20m2
r? =274.91 cm?

r = +/27491=16.58 cm

3 39 PAouEE &1 8% d 1A B foresT HI0T 1050 8, 3R 9a
¥ Ioads &1 94 18.6 cm B

fear T
A & TP AT S &1 URAT = 18.6 cm
A & TGS BT PI0T = 105°

1A HA & fag:
&A% = ?
Bl
B
Lengthof Arc (/) = ggge X 27T unit
' ) 105° 29
= 260" X2X ?xr
=1.83r

Perimeter (P) =/ + 2r unit

18.6 =1.83r+2r

3.83r =18.6cm
16.6

r = —— =486cm
3.83

B
Area A = 3600 X 12 unit?

105° 22
= W}C? X (4.86) cm?
21.65 cm?
4 g forddt g & FAIRds &1 Fisine 12.4 cm 8 SR Uk 64.8

cm &, Y &% d 1 B

e man &:
ORI P = 64.8 cm
Asiner = 124 cm
(R GA
EABAA = ?
B
afRkfer p =/ + 2r unit
l =P - 2r unit
=64.8-2(12.4)cm
=64.8-24.8=40cm
r 400112.4
Area A =—unit2= "
2 2
=248 cm?

5 Jfg deC BI SRoH A U M fom  fews 78 8, A aw
CARNCIERIGERY

Fig 7

210°

WSNEP173017

B

Length £, = 3gg0 X 27T unit

210°
= x2xXx —x30=110cm
360° 7

B
Length £, = 3eqa X 27T unit
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105°
= X2X —x5=91.7cm
360° 7

=0+l ,+2x214cm
=110 + 9.17 + 428 cm

=547.17 cm
YgYsl (Hexagon)
Fio s - AP P =2, A =2 DAF = 2, DAC = ?
C} ; ga:_
— 5 TCUEHIURET () = 6a TS
2
=baunt=6x2cm=12cm
YT = T PTE /3
VYT ABT&TBA = 611132 unit?
IR P = 6a 3BT = 4
mA=6x@@a2 units SHTAR (6 THETG Y BT &FHa) g 1732
DAF (ﬁﬁ%ﬁﬁﬂﬁ@) DAF (Distance Across Flats) = 4
=10.392 cm?

DAC (@i & fa BT gll) = 2 x a 3BTS

RAidda = V30a unit
1 U@ afyd veys &t aRkfY, 85w d, DAF 3R DAC I1d &Y R @

et Yot 2 cm g Y = /302 =1.732x2
(DAF) - T ST BT G = /3%, unit — 3.464 cm
(DAC) - DI & o1 BT G = 2 x a unit DAC (@11 & did Bt
1 o afd @t oRfy, eawa, Suuw ik Sied F1d &8 20) =2 x a unit
NSl fRI! el 2 I B =2x2=4cm
@ - Wil # gd)
(SITH! - B B gl

foam T §: WS B YT () = 2 cm

I (Ellipse)

Fig 8 . 2ib
<:Z ﬁ%ﬁﬁqﬁmmp= 2 ? unit

- 1 9fg fpdt diefaa &1 9t SR BIE YA HA: 12 cm 3R 8 em

WSNEP173018

TS 38l AB = 2a 2, dl 39T AFthet 3R RFY F1d BV
T 3{ef OB BT SATYT T = a, B

TY &1 CD = 2b T e 2a =12cm

TY 31& OC T 3ATYT YT = b a =E=6cm

At A BT &% = 1 x a x b THI?
74 THT FAGA & WS - AT IRIA: (NSQF TN 2022) -94W T : IRT 1.7.26



Minor axis 2b =8 cm

22 |(6° +4°
= 2x— ( ) unit
8 7
b = — =4cm
2
Area A =/, x a x b unit? 22 136+16
= LK unit
29 7 2
= ? X 6 x 4 cm?
22
= 75.43 cm? = 2x—x 26
I 29
a +b _ == _
Perimeter (P) = 27T, I: ) unit =2x 7 x 5.1 =32.06 cm
PRIUR (Assignment)
qx (Circle) gdIpR B¢l (Circular ring)

1 39 gd & uRMY IR &a J1d H et Bsine 10 Hiex
gl

g farddt I BT &% 330 cm 2 § Y YD1 1Y 1 B |
3 g freht a0 Y aRkf 50 cm B A ST SRS T B
4 50 cm NI ATdl U gl BT & 3R TRT F1d B |

5 ofe forelt a0 Bt IRfY 44 cm B T I S J1d B
3IE T (Semi circle)

1 3rfgd @t IR SR &Fa &t AT Y Rt Fsine 14
cm %I

2 QE P HT AAHA F1d DIt

no

Fig 1

6.4cm

‘ 3.5cm ‘
I ——

SEMI CIRCLE

WSNEP173021

1 @ﬁmﬁmﬂﬁﬁ,wwaﬂneﬁ
Tel Fsine U 13 cm 3R 15 cm %‘I

2 TP dIRR & AT HFT BT ABd 1 B forgeh! aTel f$¥b 30
e R siidke f$9 20 Mex g1 gt & aRfY F & &1
SR Ht I BT

Cokal 833 (Sector of circle)

1 5cm fsine Id T 90 & FsoRds &1 ufdg 3R &Fwa
1A B 3R 3HT B0 960 B

2 R FIBIHI900 § 3R T &b TS HT &FIHE 196 cm
2 3 @ g1 B! Fsine F1d BT

Y Ysl (Hexagon)

1 4cm YT d1d Yeyol BT &hd, uRfY, Suuw R St
A B

2 e Fuft| veuys ©5 & i Yo BT &A%hd J1d B
WH\_SITIScm =

9w (Ellipse)

1 39 9aY TS <THgT BT 8 d T1d B3 O 18 cm - TaTS 3R
12 cm STS 910 T AT | 3iford fopam ot Tehal g1 39!
gifey off 1 BT

2 THF & T USIHR YWE ! oA & g fha-! a18 @
B SISl g1, Erdqd B YR HHM: 200 3R 170 Hex
=
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IHITT SAP AR TS JTEH (WCS) - SAFRIRAA

W 1.7.27

&FfAfY (Mensuration) - g & 3R 319 USTAf B AT - ¥4, g4TH, Rrde?, Mar 3R @Raar

Rdss (Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow

cylinder)

Y (Cube)

g9 B gt Yo TaE B § srufa dars, Arer ofR I &l
HE A 81 8 | I8 8 9 TiNibR Bad! I foRT 3

T BT ST = VST x YTl x Yo
2 g
i T - 4a T
ENAERRELT] = 6 x YOI x YTl
- 62231 3 = 1.732
Diagonal d =+/3a
Fig 1

WSNEP173111

CUBE

MIATPR 319 (™M) Y-TH (Rectangular solid (or) cuboid)
AIHR g B8 SdHR WkHy ¥ i’ gt ¢ ok fauda

WHY T T8 P SRR AR FHAIR gl &
TSR 31 BT ST
= TS x ASTS x s
=1.b.h3PR>
o1 g¥ & = 2h(I+b) 3BT
P WBY BT &FBA = 2Ib + 2bh + 2hl
= 2(Ib+bh-+hl) SHT?
Fig 2
RECTANGULAR SOLID (OR) CUBOLD §

76

| = €18, b = TSTS 3R h = $IT5
ﬁﬁ@?(cylinder)
B gl

2 m 2
Volume of cylinder=Tr" h or Zd h

Fig 3 d
|
= |
|
R,
7 ~N
r I ®
\l_/ 2
by
&
CYLINDER g

T P Ioh &THA = 2mrh THIS?

S BT e YT AT = 2mur(h+r) BTS2
r = 3IYR B Fsine, d = YR BT Y

h = RS 31 o

@radn e (Hollow cylinder)

TRl Aads @lell S1g, WRad So H T Wlell oTTe gidl 8l
Ut &1 UTsT WIS Ry o1 U a8 3|

Fig 4 D

WSNEP173114

HOLLOW CYLINDER




Grad e &1 3made = 1 (R?-r2) h (or)
=m(R+r)(R-r)h(or)

= % (D? - d?) h unit?

A|F1

(D +d)D-d)h

e e’ &1 $d g¥la 8a%d = SifdRd  + d1e db &l
ATFE + HW AR T & FABR U 6T &THA
~ TSA : 2nRh + 2nrh + 2n(R? - r?)
R=Eﬂ€[ﬁsine
r = 3ffdR® Fsine
D = §Tg{ O™
d = 3fialRke ™
h = Riciex & s
t = HieTg
weerg = D9
2
gfe Aiers & i g
Wrae RyeeR &1 A = 1t x 7 3N x HICT x $dls
3l T ITd BT (Finding out volumes of solids)
foheft fife gRT IR T M ) IUBT 3 Bl oIl g fpdt
s &1 3 S Uerd YR B B &dT B ST |
T+ g¥TT & e 1 W U $d gEIT &A% SR A 6
e gftT Fwa = SuR B uRM x Fag
T HAT AABA = LSA + 2 (YR &%)
3Tga = TYR BT &IHd x ST
HE@yUl 3R SHTHIR TR IUINT fhT S a1 31 Ierif &1 U
¥ 91g UH qui 9 oo man g
T (Cube)
1 45cm amaﬁwmﬁﬁmﬁwamﬁm
& 3R 3T JTd B |

side a =4.5cm

=\/§a unit
=1.732x4.5
=7.794 cm
LS. A =4a? unit?
=4x45x45
=81 cm?
TS.A =6a%unit
=6x4.5x45
=121.5cm?
V = adunit
=45x45x45
=91.125cc.

diagonal d

2 U Y BT AT F1d DI fITHt YT 9 cm &

a=9cm

V=7

V=ad
=9x9x9
=729 cm?

3 afe foeft g9 &7 S 3375 cm 2 § @ g9 B Yl J1d R

V. =3375cm?

a =7

a® =3375

a = 133375
= /3x3x3x5x5%6
=3x5
=15cm

4 U T B Yol I1d B3, TS STHT gNIT &%d 216 cm? B,
gEIg 85 d = TSA = 216 cm?§ |

6a? =216
, 216
4%
=36
a = {36
=6.cm
5 JGR TH B YST J1d B, TS TSB! a1 2 Hiex § 3R
D! &HAT 50,000 TR UMY 7@ BT &
FfeR b Bt Fa1E (h) = 2 AR
Capacity = 50,000 litre
1000litre = 1Tmd
50000
50,000 Litre = —_—
1000
= 50m?
Capacity of tank = 50 m3
a’xh = 50
a’x2 = 50
2 = 5—0— 2 2
a: = 5= 5m
a = J25=5m

TBR ¢F BT YT = 5 Hiex
JMATPR 31 (AT) Y-TH (Rectangular Solid (or) Cuboid)

1 fe Uh Tp 20 Hiex odl, 15 Hiex ST 3R 12 Hiex ST @
T 3BT I 3R TS.A. J1d BRI
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TSA=?
= |bh SIS

=20x15x 12

SAdT v

= 3600 m3
TS.A = 2(Ib + bh + hl) unit2
=2((20x 15) + (15x 12) + (20 x 12))
=2 (300 + 180 + 240)
= 1440 m2

2 Tfe PHIg Ja=F 260 ot dars iR 180 findt et smdreR
B IR Se TP BT &Ml 10500 cm T A 3D HATS 1A
Gl

| =260mm =26 cm
b =180 mm =18 cm
v =10500 cm?®

h =7
I.b.h =volume
26 x 18 x h =10500
h o= 10500
26 x18
=22.44cm

3 e TP Ul Bl bt Bl ETS = 1 HieR, AST = 0.8 Hier 3R
ST = 1.2 WeR 8, @ 78 fba dliex U Sufed o gt
22

AT = | x b x h unit?

=1x08x1.2
=0.96 m?
=0.96 x 1000
= & # 960 fiex Ut Tufed &) wear €.

4 gfe ST &1 YR T 3mad 8§ et e 5 Hier, AisTs
4 THex § 3R firew &t $ag 15 iex § Al 591 3mad 91
Gyl

fOroH &7 YR MTIATHR &

3MYR FT &FH = AaTs x ASTS

=5x4

= 20 I iR
fOroH BT 3T = YR &7 8P x SIS

=20x15

[1 m®=1000 litres]

=300 cm?

fRrds (Cylinder)

1 9cm AN 3R 15 cm ST dTdl Teb RS BT AT 3R
S g J1d i

™ =9cm
Asiner =45cm
wﬁ'l'sc h =15cm
AV =7
T.S.A =7
V =nr?h unit?®

22
= 7 x45x45x%x15

=954.4 cm?

TS.A = 2nr(h+r) unit?

22
=2x- x45(15+45)

22
=2x7 x4.5x19.5

=551.4 cm?

2 I UH JATIHR AR HT db ¥ &FHd 48 cm 2 § 3R
AR 10 cm W%?ﬁﬁsineﬁﬁlﬁaﬁ

CSA =48t cm?
SEIE] =10 cm
Rsine =7
2mrh = 481
2xmxrx10 = 481
B 48 x 7
r " 2xmx10
=2.4cm

3 Gfe Teh Sei BT U 5544 cm * B 3R 3BT ST 16 cm
%?ﬁsﬂaﬁﬁsineﬂﬁaﬂﬁl’ql

nr’h =v
3.14xr’x 16 =5544

_ 5544
3.14x16

_ 5544

" 50.24
=110.35

r = 4/110.35

=10.5cm

r-2
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4 P P AT F1d B Tfe Th MATBR b BT AT 68.46
mB%,WWZIﬁET%I

mr’h =68.46
68.46
r2 =
3.14x2
r? =10.9
r =.10.9
=3.3m
diameter =2r
=2x3.3
=6.6m

5 3 TR T U7 1.9994 Hiek AN BT Th JATHR Fad
ST R 3% 7% TP RR W ¥ ¥ H ¥ A 39 g g
&FHA BT TOAT B

h =3m
d =1.9994 m
r =0.9997 m
T.S.A=C.S.A + Base area
=2nrh + mir?

22 22
=(2x — x0.9997 x 3) + (—~ x0.99997?)

=18.85+3.14
=21.99 m?
6 75cm fHsine 3R 100 cm mwwmﬁﬁﬁm
It ST R Tl 32
\Y, =mr? h unit®
=3.142x75x75x 100
=1767375cm?

1767375

= 1000 [1000 cc = 1 litre]

1767.375 litres.

7 STIPR e oSS B VAT B TG 40 cm &9, 30 cm
S 3R 25 cm TTER T 8¢ AATHR T BT AT 17.5
cm ﬁsineaﬁm@ﬁ:{$@qﬁ%|

RydeR &1 3= = AATHR S BT A

nr’h =lxbxh

22
7 x17.5x17.5xh=40x 30 x 25

40x30x25x7
~ 22x17.5x17.5

210000
6737.5

3117 cm

8 U HTRIoM Ryciex BT ™ 15 cm 3R IS 100 cm &1
39 gI9 H 9 T WX S1aT § i Ryeiex & Udd cm 3 H

120 cm 3 T 811 399 fopdT cc 3o H_I 82
RIciex &1 3aaH = nrh SH1F°

22
= 7 x7.5x7.5x100

=17678.57 cm?®
1em 3 BTG = 120 cm 3 T

17678.57 cm * B 9 = 17678.57 x 120
= 2121428 cm ?

STRIIST BT 3Taa = 2121428 cc.

TﬁT'IT(Spheres)

el U 31 geleR fiis §

Fig 5

WSNEP173115

SPHERE

M T AT = %an or

m 3
- —d 43
6 unit

et 1 ol YYIT &AB = 4nur GBI 2
GI%\Tyr = Tl &1 3 sine = Tl &1 A

d = Diametre of sphere

1
Radius = > of diameter

1 3 cm fAsine & & A $T A IR g¥a &%d J1d
Tl

4 3 3
V = mriunit
3

4X22X3X3X3

3X7

=113.1cm?
$A g BT &FAHA = 4nr? TPIS 2

22
=4x—x3x3
7

=113.1 cm?
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2 15625 cc 3Id aTdt el T I J1d e |

gan =Volume

4 22
—Xx —Xxr® =15625
3 7

15625 x3x7
T 4x22
328125
T 88

=3728.69

r =33728.69

=15.51cm
Y = 2 x Fsine

r3

=2x15.51
=31.02cm

3 32cm WG’I@IWW@H cm fBsine @ ot MaTHR
NS §T1S T Wahell &7

4 U%ﬁ?[ﬁ'scm%?;cmAcm 3ﬁ?5cm T grett diF
tiqat &1 Tt oI odreR U 319 e 51 fear Srar g1 3y
Tie &7 S F1d B |

1% ball d, =3 cm,
rr, =15cm
2Yballd, =4 cm,
r, =2cm
3“balld, =5cm,
rr, =25cm
T3 Tig BT o = ?
% 7ig BT AR = 3 MATHR el BT I
4 4 4 4
grlr3 = gnrf +_mrSl+ gnrf

4 4
/3/;(r3 =/3/¢(1.53+23+2.5)3

r* =3.375+8 + 15.625

TGl 1 TWSAT x BIC T BT AT = TS T BT SAAA =27
4 4
ngxnr3 =§11r3 r = %/E
/4/ /4/ r = 3/3x3x3
3 = 3
Nx3x;fx1 3x;{xr F =3cm
N =16 x 16 x 16 Tig &1 3™ =2xr
= 4096 balls =2x3
=6cm
PHTUYR (Assignment)
Y (Cube) 4 aﬁuﬁaaaﬁw&ﬂzzs cm T B3R 0.4 cm ﬁﬂ%?ﬁ?ﬂ?

1 o9 &1 [aul, ur gela &%, $d g8 &% SR e
SITHWQ,WH@HS cm %I

2 10 9 BT AT I HIoTY DT UAD Yl 5 cm B

3 g Tl 3 o &t Ud® Yol 60 Bl dalt g1 ot 9T
SIRCERICEFIEIY

4 fE el o9 1 T YN At 384 vt HieR Bl THBT YT
1 87

HATY (Cuboid)

1 & BT 3 m*H 1 BT, A a1 60 HieR, TMSTE 40
ez 3R FHams 20 Hiex B

2 C.I.Wwwmlﬂﬁﬁcm x 20 cm x 8 cm
PR 1A T DR silh B gars o T B

3 TP IR Pl DA Gag BT &AW A DY P! e,
TrSTE 3R TS AT 120 cm, 50 cm 3R 60 cm B

BT A J1d B

@ (Cylinder)

1 JY 9T BT dsh YSI &0 1d Diford foreehT g 18 cm
R FAE 34 cm &7

2 JY I DI Hol Fdg &ABd T DIToTY el M 24 cm
G‘ﬁ?'ﬁ'l'sc40cm %?

3 3G 9 BT A JTd BIFT fSTFHT 3MYR 10 cm Pisine
GﬁT'WI'QUOcm %?

Tﬁ?IT(Sphare)

1 3.5 cm o aTdl TIdl &1 A 1A HITorg?

2 1.75 cm Asine I1@ M &1 $d Y¥IT &% 1A HIfoT4?

3 16cm WH’I@IWT?I@@H cm isine arelt fra-t MdATER
& SIS T Tapall 87

4 Zfﬁ,4cm 3R 6 cm sumarﬁeﬂ?ﬁ'c?rﬁﬁwwm
e SIS W B 1 TfE 1S U =1 81 ol 319 i T o T
Cyl
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THUTT SAPARM & TISH (WCS) - FATIRIEAT 3T 1.8.28
[ECALICIT] (Trigonometry) - 1N BT ATIT (Measurement of angles)

AR (introduction): Circumference PV

Bt o 3 a8 TR & o B B A A IR Drameter ~ T CC TEeT

HIT & AT R Y & 3o I Grafed 3| Ry Jp—

gfAe (Units): 2 G r A BT )

PN BT AT (Measurement of Angles) 22

IO T A P A o & aRfY T BT (2nr) =7360°a=n?ﬁ%

i AFauaTd fRieH (Sexagesimal System)

39 fafewr ey w1 9T 8. 39 Uumell & T FHHI0 &Y 90
IR U faiford fasan Sirar & forg f&3it g1 St 81 uds
N &Y 60 YT & fquifora farar Siran g o1 e et e §1
yd® e &Y 60 U H fauTird fasan St g fore Adhs weat
ST & | A 39 bR IR 1Tl o) gt Sfrell ©

& &t (19), T e (1) 3R T ¥s (17)

BT AIAE § 1 FHBIU = 90° (90 T&Th)
11820 (1°) = 60" (60 fT)
118e (1) = 60" (60 YHS)

Preprofiify & s 32t yomeht &1 v b ST 21

ii RIS YUTTelt (Centesimal System)

3 Urd YU 8T STl &1 9 Oelt o THSBI0 Bl 100 SRR
YT # fauTior f3an S § forg Us %1 1l 31 U0 IS &1
100 fiyre ® fqunfora foran ma § &Ik U@ e &Y 100 Ybs |
favTiora fopam 7T 8 | 39 TR fATiTd |l o) hHr: o1 o &

T IS (1 9M), T e (1), T Ths (1)
DT AIAS & 1 JHABIU = 100 S (100 ATH)
198 (1 9) = 100 f&e (1007)
1f89e (1) = 100 ¥&S (1007
90° = 100 I (&I TAH THHIU B)

T8 Red IRoiRmd e ¥ 39 §1 AfdhT 39 Yol &
JUANT B3 & 7T B3 3= Yunferdl GaR -t givht gfifere 39
YU &1 UGN e forar Sira g

i gUTPR YU (Circular System)

< YorTelt & HI0T A0 Bt SHTS ST B | T8 98 BV § S B
TR §1d1 § 3R U ga § a1 & sRIeR @aTs & 919 § &1 8 |
forelt ga 3t ufkfY oIk o & o9 e RR oruTd gt 81 39
 GRT GRITT STl B

T B BT U S0 S § (1) = 1 38T

C 360
aﬁ . — = .
r 1Radian

o

o

2mr 360

r - 1Radian

o

360
1Radian
2n ST = 360°

21 =

ST = 180°

1S = no
180

m

T =
180

3GIeXUl (Examples)
1 45°36'20" o fTt 3R f&3ft & cumaa A 9ed |
60 9% =1fiFe

. 20
209%H8 = — =0333
60

60 ¥dbs = 1S
36.333 e = 20333 0.606°
‘ 60
45°36'20" = 45.606°
2 2459 %I fEh e 3R Jds & Ted
1fedft =60 e
059fsd  =059x60=354
1fie =60 Tdbs
0.4 e = 60 YHS x 0.4
= 24"

3T 24.59° = 24035'24"

81



3 PP e o) euHad H Seadr 50037'30" B et & gadt

30

30" =— =0.50
60
37'30" =375
37.5 =E = 0.625°
60
50°37'30" = 50.625°

4 23°25 32" HI T A g
THSMA § 10 = 60" = 3600"
3qfery 23°25'32"

[23+3§ 32
60 3600

~82800+1500+ 32

- 3600

84332

3600

But 180° = m radians

37d: 23.4255 fgt

234255
180
| 23.4255_22

X —radians
180 7

= 0.4089 Ifsdg

5 87°19' 57" I ST H dad|
19577 =19 +20"

60

=19 + 0.95'

n radians

= 19.95
19.95'
87°19.95'= 87° + ———
60
= 87°+0.332° = 87.33°

__m
180

m
8733° =—— x87.33 ST
180
= 1.524 s

6 67°11'43" I ASTT H g
43"

60
=11+ 0.716'

1143" =11+

=11.72
11.72

60
= 67°+0.195°

67°11.72' 67° +

= 67.2°

+—j degrees

10 = feTq
67.2° =—— x67.2 VST
= 1.173 (&
7 R
e =180 o
T
S 180,45y
7 L1
= 102.9 f&Hh
= 102° 0.9 x 60’
= 102° 54’
8 0.8357 3T &I fSIh ¥ gaet
s <80 g
L)
0.835718T =1_§r0x0.8357%‘ff
= 47.88°
= 47°0.88 x 60’
= 47° 52.80'

= 47° 52'0.8 x 60"
= 47° 52'48"
9 2.752 & PI fouht & gadd
1 e =180 re
T

2.7520 IfsTq _180 x 2.752 f&iht

T
=157.7°

= 157.7° x 60’
= 157° 42’
10 mgmﬁmﬁﬁ
18T :@%aﬁ
T

3 180 3
SW —TX5

= 108°

3RITTHE (Assignment)
&3 # ufvafda o

1 12T
T & gad

2 78°

82 THT FAPART & WS - AT IRIA: (NSQF TN 2022) -94W T : IR 1.8.28



3 47°20 7 68.6250

4 52°36' 45" 8 0.1269 ST
5 25°38" 9 2625
&, fire ok A% s A v 10 3/5 3T

6 46.723°

THT FAGA & WS - AT IRIA: (NSQF TN 2022) -9uW T : 3IRT 1.8.28
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THIT SAPARM & TISH (WCS) - FATRIRIAT

ST 1.8.29

[ECALIEIG (Trigonometry) - ECAlIE G S[JUTd (Trigonometrical ratios)

fAafear (Dependency)

et Bt yomd Siur 3 few M fAfda 1 & forg RR srgurd wadht
g1 orufd, Yosft &1 dals dg U1 UeA § 3¢ o & U
IR Pls YT g1 TS OIF d b HIUT = &al oe | T SUTd

Pt srurd 1 wior s few e H & fore sl o1 am

BC AC BC AB AB . AC . y
— 3R - 9 W e e ® o Yoy

AB’AB’AG’BC’AC Bgﬁ?

AB, BC, AC &I 9GI&R AB', BC' 3R AC' & faaT ST a1 gerax
AB", BC" 3R AC R faar S|

HIoF forg

AC U &

AB 3T HoTT &

BC faudta Yo

S{UTd (The ratios)

Fig 1

WSNDC173111

Y13 P §E B8 Ul Bt Teles TRy e forfaa B
BC Opposite side

B
Tangent@ =——=———————=Tan®O
AB  Adjacent side

AC Hypotenuse
Cosecant 6 = — = _YPOIONSe

= = Cosec 0
BC  Opposite side

BC Opposite side

84

ara'trr?h' > d9 Iy (Relationship between the ratios)

AC 1 1
CosecB=—=—r=
BC BC sin6
AC
sec O = & = L = —1
~AB  AB cosH
AC
AB 1 1
cotf=—=—1=——
BC BC tan6
AB
0 sideBC _a
~ sideAC b
side AB ¢
cos O = =—
sideAC b

= =—X—=—
cosB C b c c
b
_ side BC tan ©
side AB
sin 6= orcosec 6 =———orsinb.cosec 6 =1
cosec O sin ©
cosO = orsec 6= orcos 6.sec6=1
tan 6 = or cotB = orcot 6.tan 6=1
cot © tan ©

UISYTTRY W8 & ¥R, AC? = AB? + BC?

Fig 2 c

[
A B

[

Q) | WSNDC173112

BRI P g1 el BT AC2 T TR 1 W, gH U gidm
AC? _AB® BC?
AC? AC? AC?

R
“LAC AC
1= (cos 0)? + (sin 0)?

sin?0 + cos?0 =1




Sine, Cosine, Tangent, Cosec, Sec GHT Cotangent B%
Bt srqura &
Sin 0

Cos 0

tan 0 = andsin2 0+cos2 0=1

sin2 O+ cos2 O = 1
39 39 UHR URdfdd far S Il g
sinf® =1- cos’0

sin® = \1—sin?0

or cos’0 = 1-sin%0

cos® = \/1—sin29
sin@
anb = sg V1-sin?e
sin®
tan © =

V1-sin?6
B9 A § sin?0 + cos20 = 1
ST el Bl cos? 0 T fauTioTd =1

sin?6  cos 0 1
cos? 6

cos 29 cos 29

sec’0
I} THHR0T BT IUANT HAT
sin?f + cos?0 = 1
Tl el & sin20 T faUTia 7 |,
Sin’0  Cos?’0 1
T o T2
Sin“@ Sin“6  Sin“6

or1+tan’6 =

2 1
16cos 0 A

sin® 0

sin? 8
1 + cot’0=cosec’0

1 + tan’0=sec’0

P aroft (Trigonometrical Tables )

Ratio | 0° 30° 45° 60° 90°
A I V]

sing | 0 2 V2 2 1
B

cos0 | 1 2 V2 2 0
1

tan 0 0 V3 1 V3 0

IS 0 G B,
Sine &1 HIF 9¢dT &;
Cosine &T HIH U< STdT §;

S DIV 45°F AfUP Bl Tangent FTH 1 9 3if®
Bl SITdT @ (tan60° = 1.732)

ot HIoT 3 ST = ITP WS HIUT Bt BIeAT
DIV Pt BIAT = IS P BV BT T

JaIgr Ul (Examples)
e sin 30° = % TSYUTTRY UHT AN $HRb Sin 60°
BT HH 1 B

Fig 3
2
BC? = AC2- AB?
BC2 = 22- 12
=4-1
=3
BC =3
sin 60° =\/_—3
2
Cos=% UISYTIRY YUY B AR Sy
3= AUy SuTd 1d B
ABZ = AC? - BC?
= 52.3 = 25.9
=16
Fig 4 A
5
5
B 3 c §
AB =.[1g =4
. 4
A sing = =
5
4
tane ==
3
5
coseco ==
4
seco = E
3
3
cote =~
4
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90° & 3rf¥re HIv F e A vfada waal & g

S{Urd 90-0 90+0 |180-06 180 + 0 270-0 270+ 0 360-0 -0
sin cos cos sin - sin - Ccos - Ccos - sin - sin
cos sin - sin - CoSs - coSs - sin sin cos cos
tan cot - cot - tan tan cot - cot - tan - tan
cosec | sec sec cosec - cosec - sec - sec - cosec - cosec
sec cosec | - cosec - sec - sec - cosec cosec sec sec
cot tan - tan - cot cot tan -tan - cot - cot

Rl BT (Simplify) : sec (360°- 0) =sec 6
cot O + tan (180+0) + tan(90-0) + (tan 360 - 0) sin (180°+ 6) =-sin 6

=coth +tanO-cotO-tan 6 cot(90°+0)=-tan 6

=0 cos (90° +8)sec (-6)tan (180°—-6)
WA BT (Simplify) : sec (360°-8)sin(180° + 8) cot(90° - 6)

cot 6 + tan (180+0) + tan(90-6) + (tan 360 - 6)
=cotO+tanO-cotO-tan 6
=0

XA BT (simplify): =1
A HRAT (Simplify) :

(—sinB)(secH)(tanb)
~ (sec B)(—sinB)(~tand)

cos (90 + 6)sec (— e)tan (1 80 - 9)
sec (360 _ e)sin('l 80 + 6)008(90 _ e) Cot® +tan (180°+ 0) + tan (90° + 0) + tan (360°-0)
tan (180°-0) = tan 6

(— sin G)X (sec e)x (— tan 9)

(sec 8)x (~sin 8)x (~sin 8) tan (90° + 0) = - cot 6
tand 1 tan (360°-0) = -tan O
= ——= = sech
sin® cos6 cot© + tan (180° + ) + tan (90° + O ) + tan (360° - 0)
Rl BT (Simplify): cot® +tan® -cotO -tan 6 =0

cos (90° + 9)sec (— G)tan (1 80° - 6)
sec (360°-8)sin(180° +8) cot(90°—6)

cos (90°+ 0) = - sin O
sec (- 0) =sec 6
tan (180°-0)=-tan®

GI'\‘I'IE_-I'ﬁ? (Assignment)

1 Sin30° = 1/2 f3AT AT R, tan 60° &1 A F1d HIFTT 8 IUBIAFRIG

2 TR cos 0 = 4/5 2, dF 3 Yed Il sin23[]“+tan45‘ sin60° cos30°

3 qﬁSinA:3/5,?ﬁcose,tan6&ﬁTsec63|TH?fﬁﬁfQ l:l:lsz45‘ sec60° cot45®  sin30°

4 T tan O = 24/7 €, @ sin 0 3R cos O F1d BT TRA BT (Simplify) :

5 @ sin 6= 1/2 8, Tl cos O 31 tan O BT A I1d FITT 1 tan (90 + A) + (tan 180 + A) tan (90 + A)
6 TfE cos O = 5/13 8, Tl tan O BT A T HIOTT 5 cos(90+60)-sec (-0)-tan(180-0)
7 qﬁsinez1/2%’Eﬁsinze_coszemmmaﬂﬁq sec (360+60)-sin(180+60)-cot(90+06)
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THITT FAPARA & JFT (WCS) - FATIRAT

ST 1.8.30

ECALIEIG (Trigonometry) - Peufady aruft (Trigonometrical tables)

AU e§d BT SYTRT (Ref: Sin, Cos & Tan Table)

Minutes from 0 to 4 | Meandifference
Deg! 0 6 122182454 1" 223 4 5
0
1
2
3
26| .. .. .. XxX. . |. b5
89

26°-20' & 7T Sine AF
UIH A Sine Cqd G |
&3l oiaw 26° 9 a6 ST

fore Bl 18’ AT § 3R 39& i< 98 | e B Wil 0.4431
fear g

I &t T H 2’ 3 3d 3idR P 3idiid 5 a1 59 26°-
18' & foTQ A Pt 718 e <18 3R B T H S S |

Sine 26° — 20" = 0.4431 + .0005 = 0.4436
43° - 41" %ﬁw Cosine HIH

43°-36' & foTU UIPTA® Cosine T BT T Td §T I 0.7242
¥ U T fegr mar g @R 5 e & forg g ik 10 & T H
fe mar g

cos 43°- 41" = cos 43°.36' I HIH

- o foru fean mar o=

T 39 (SINE TABLE)

1 Sin 25° = 04226

2 Sin17°5’
sin17° = 0.2924
Difference 5 = 14
sin17°5'" = 0.2938 Ans

5' T 3 3R = 0.7242 - 0.0010

=0.7232

sine HIF Ugd JHY HIL 3R A SIS | cosine A
Ued HHY AT 3R dH U1 |

m(Arrangement)

ot sruTdl &1 A T wRoft ¥ forar o e g1
T 81U & FealeR Hpiad H fiar gt 8

i AfaST Bl B0 A 54’ T 6 Wel | el & wafid foban
ST B | Te aife &fast i § 6' 3 3icRTel & o el aret
DI B A H W U SR PN 1" H € T 1" ¥ 5 e
T forar STar g1

aﬁwmqﬂaaﬁw cosine, cosecant 3R cotangent
1 A U S1aT g1

sine, secant MR tangent %ﬁl’(’, as"ruraaﬁu'\r HTH
geargl

sineﬁﬁ'\’cosineﬁqﬂaﬂ-ﬁlﬁ1ﬁmqﬁ
uil

secant Gﬁ? cosecant BT AF HH Wt 1 A HH T-Iﬁ

|
Tan 3R Cot BT HM 0 ¥ 9P gIdT 2|

3qrexur

TIA Y 45° 20’ B BT U B |
Hifds 45°18' = 0.7108

2 & foTg |78 3R = 0.0004

P 45° 20" = 0.7104

3 sin17° 45" 13"
sin17° 46" =0.3051

sin17° 45' =0.3048
Difference 1’ = 0.0003
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1'(or)60" = 0.0003
0.0003
X
60
0.0039
60
0.00039
6
0.000065

13" = 13

sin17°45' = 0.3048
13" = 0.000065

sin17°45'13" = 0.304865 Ans.

4sin82° 14'18"
sin82° 15 =0.9908

sin82° 14' =0.9908
Difference 1°'= 0

1'(or) 60" = 0

sin18" =0

sin82° 14' = 0.9908
18" = 0.0000

sin82°41'18" = 0.9908 Ans.

Sin A f3T 99 W T ST J1d BT

1. Sin 6 = 0.9925

6 =83°
2. Sin 6 = 0.8791
0.8788 = Sin 61°30’
0.0003 = 2
0.8791 = Sin61°32’

3.sin0=0.68015
0.6794 =sin 42°48’
0.0006 = 3

0.6800 = sin 42°571’
0.6803 = sin 42°52’

3R 0.0003 = 1 (or) 60"

60
0.0003
60x15

30
- 30"

0.00015

X 0.00015

0.6800 = sin 42°571’
0.00015 = 30”

0.68015 = sin 42°51°30”

0= 42°51’30”
TP F TR MO
D - Y% P 951 AN
d - TP P BT AN
C - T 3T - 1:x

Fig 1

DJ//?% (b) é
Fig 2
DNJ—/XL 2x g
=
Fig 3
5 iep T SR - 1:2 x
| - T & A
a - TP PI I B0l
- - e

i 3FIUTT = FePTd Bl U (@Sl & g |
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‘\’iE'TGIﬂTﬂH (Taper ratio)

I H SR 3R WP Pl dGTS & & & SUTd Bl e ST &
Y F FH ST 81 D Whd H 3Ty 70 98 o H SR § i
Y T SIel AR 0 81 TP ST D: L g1 |fgd Uit H oy &1
3R 18 3R 2P P! cfelTs x b U H faars 78 3 |

% as per Fig1$3@ﬁ(b)
EPTd &1 3JUTd (Ratio of inclination)

P BT ST HRT o R, %mﬁ%’q?a'aﬁé?mmﬁ&m
g E, Al d = 08|

. E_% IR BT A0 R

C=D:d=1: xasperFigi(a), C=

_D-d

T2
c
or =
2 I

1 P T I = —— = TR T ST,
PIT Bt AFET (Setting angle)

G P AGA & DI T T Th § HUKSS WIS B Th T BT
TR G 58 AT FHV07 g S 7 AR IUSRO B BRI B e
IR TP B0 R BIS HA 2|

~C D-d

Tz

taper ratio
Z

tan 2
Z
oL

tan — =
2

difference in diameter
2 x taper length

Cos Table
1 Cos38°
Cos 38° = 0.7880
2 Co0s83°12'
Cos83°12' = 0.1184
3 Co0s26°40'
Co0s26°36" = 0.8942
4= 5()
Co0s26°40" = 0.8937
4 Cos31°20'
Cos31°18" = 0.8545
2 = 3(-)
Cos31°20" = 0.8542

THUT FAPAN & TEH - SAGIITA: (NSQF TN 2022) -7uH af : 31417 1.8.30

:h?::% QT DT 8 S TR & M BT F Y P SRR ¢
%CRGEDTHHC =1:x orD: |l or (D-d) : |

{0-an
=2
L2

1o i

I B SR —— = 1:2% =
Jfe o FefRor g grRIgar 2

D
2

Fig 4

WSNDC173214

REARY
T & el & =T T Teh ¢} T 2cp 3UTd 1:8 71 Tfe BheT g
30 foft B 3R R bl g 80 A B, A ST 91 U T i |

T
C=18=—

D-d

_._ T

Q:II_L

-.D-d :L:@:IOmm.
8 8

D-30mm =10 mm
D =10 mm + 30 mm = 40 mm

dSTA™ D =40 mm

4 cos WM 3T Y &1 df TId HIvr F1d HIfome:

1 Cos® = 0.5150
0 = 5%
2 Cos6 = 0.0192
0 = 88%4'
3 Cos6 = 0.9682
0.9686 = cos14°24'
O 4 = 5
0.9682 = cos14°29'
0 = 14°29
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4 Cos® = 0.8476
0.8480 = cos32° ('

(-) 0.0003 = >
08477 = COS 320 2'
0.8475 = cos32°3'
0.0002 = 1'(or)60"

60
00001 R — X00001
0.0002
60
= x1
2
= 30"
08477 = COS 320 2'

(-) 0.0001 = 30" (+)
08476 = COS 320 2! 30ll

tan Table

1 tan 35°37'

tan35°36' = 0.7159
1 = 0.0004
tan35°37' = 0.7163

2 tan 50°5'

Tan50°0' = 1.1918
S' = 0.0036
Tan 50°5' = 1.1954

4 tan A {341 741 B A I 0T 19 P

1 tan© =0.3972
0.3959 = tan21°36'
0.0013 = 4
0.3972 = tan21°40'

2 tan®© =1.0065
1.0035 = tan45°6'
0.0030 = 5'
1.0065 = tan45°11'

Py 2w A Jwifa gawng

1 Tl S ) 9rua & fore 250 fandt |89 IR &1 IUERT
forar wiTaT 21 Tfe SEE A 3R 5 cm §, 9 BT JId B
Opp.side h

Sing=—PP-SEC _ 7
Hyp. /

5cm
250 mm

90 mm
250 mm

= 0.2000
0 =11°32"
2 TfE9° 56" & WA B IvT aTel TR BT FATaur H3 & g

10" $ & P W & 1Y TP A5 IR W frarmar g ot
U I &Y S 719 B}

Sino— Opp.side _h
Hyp. /
h
Sin 9°56" = ——
in m

».h =10 x sin 9°56"

Fig 5
Sin 9°0" = 0.1564
Sin9°1" = 0.1567
1'(or)60"= 0.0003
56= 20003, 56

60
. 0.0168

60
0.00168

6
=0.00028

sin9°0'00" =0.1564
56" =0.00028

sin9°0' 56" =0.15668

h =10 x sin9° 56"
=10x 0.15668
=1.5668 cm

&9 51 B S = 1.5668"

3 gii4s iRt AR FTuUG AR I 1 M I g W
@1 WY o Wt s A faar Sior a9t 8, 9D udr
G|

AP H D

CosC

_ BC
- AC
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C _ Tm _ Fig 6 A
0s 0 a5m - 0.2222
Cos = 02222 &M
02233 = cos77°6' 8
() 00011 = 4 (+) B — c g
=
02222 = cos77°10'
0 = 77°10'
GI'\‘I'IE?ﬁE' (Assignment)
I fRu e Hun &1 7 39 Fifce 6 Cos 6 = 0.8926
1 Sin65° 7 Cos ® = 01773
2 Sin42° 23 8 Cos © = 021646
3 Sin 66° 35’ 32" 9 Tan 6 = 03411
4 Sin7°15' 41" 10 Tan 6 = 2.3868
5 Sin 27° 27" n
6 Cos 26°40’ 1 ZHP YR B TUH HY| TS Th AP Bl RS Hals 12.25
T Cos 477 39 cm & 3R =i BT 110° B
& Cos 79°31 53" 2 2.5 Hiex Tl U Wi OHH I 60° T HI0T ST 8| AR Bt
o T PIfY SRl W SR & gt B
9 Tan 28°45’
3 200 ot 1 T T=ZA IR &1 15015'3" & PIUT TR Je forat ST
10 Tan 67°27' 36" B 3MTIRu® FHars 991 & ot f&y 19 sl o1 99 i |
W g e w3 forg wra wior aa wifone 4 TS gHSIU By ABC H, £C = 900, TfE AB = 50 fireft aik B
1 Sin6®  =03062 = 750 B, 1 QW YT F1d HIT|
2 Sin6 = 06002 5 39 fdg & o aR &1 siTawads daTs & 0T % afe 60° &
, HiHTeTd P17 aTdl U g foig I 50 H! ™ a1el IR o 3fd
3 Sin@ = 022453 :
o YA S B
4 Sin @ = 004802
5 Cos 6 = 0.6446

THT FAGAR & IS - SARIRIA: (NSQF TN 2022) 94w I : 3971 1.8.30 91



(NATURAL SINES)

0 [0} 6 12’ 18 24’ 30 36’ 42’ 48’ 54’ 1 2 3 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
0 0.0000 | 0.0017 | 0.0035 | 0.0052 | 0.0070 | 0.0087 | 0.0105 | 0.0122 | 0.0140 | 0.0157 3 6 9 12 15
1 0.0175 | 0.0192 | 0.0209 | 0.0227 | 0.0244 | 0.0262 | 0.0279 | 0.0297 | 0.0314 | 0.0332 3 6 9 12 15
2 0.0349 | 0.0366 | 0.0384 | 0.0401 | 0.0419 | 0.0436 | 0.0454 | 0.0471 | 0.0488 | 0.0506 3 6 9 12 15
3 0.0523 | 0.0541 | 0.0558 | 0.0576 | 0.0593 | 0.0610 | 0.0628 | 0.0645 | 0.0663 | 0.0680 3 6 9 12 15
4 0.0698 | 0.0715 | 0.0732 | 0.0750 | 0.0767 | 0.0785 | 0.0802 | 0.0819 | 0.0837 | 0.0854 3 6 9 12 14
5 0.0872 | 0.0899 | 0.0906 | 0.0924 | 0.0941 | 0.0958 | 0.0976 | 0.0993 | 0.1011 | 0.1028 3 6 9 12 14
6 0.1045 | 0.1063 | 0.1080 | 0.1097 | 0.1115 | 0.1132 | 0.1149 | 0.1167 | 0.1184 | 0.1201 3 6 9 12 14
7 0.1219 | 0.1236 | 0.1253 | 0.1271 | 0.1288 | 0.1305 | 0.1323 | 0.1340 | 0.1357 | 0.1374 3 6 9 12 14
8 0.1392 | 0.1409 | 0.1426 | 0.1444 | 0.1461 | 0.1478 | 0.1495 | 0.1513 | 0.1530 | 0.1547 3 6 9 1" 14
9 0.1564 | 0.1582 | 0.1599 | 0.1616 | 0.1633 | 0.1650 | 0.1668 | 0.1685 | 0.1702 | 0.1719 3 6 9 1" 14
10 0.1736 | 0.1754 | 0.1771 | 0.1788 | 0.1805 | 0.1822 | 0.1840 | 0.1857 | 0.1874 | 0.1891 3 6 9 1" 14
11 0.1908 | 0.1925 | 0.1942 | 0.1959 | 0.1977 | 0.1994 | 0.2011 | 0.2028 | 0.2045 | 0.2062 3 6 9 12 14
12 0.2079 | 0.2096 | 0.2113 | 0.2130 | 0.2147 | 0.2164 | 0.2181 | 0.2198 | 0.2215 | 0.2232 3 6 9 1" 14
13 0.2250 | 0.2267 | 0.2284 | 0.2300 | 0.2317 | 0.2334 | 0.2351 | 0.2368 | 0.2385 | 0.2402 3 6 8 1" 14
14 0.2419 | 0.2436 | 0.2453 | 0.2470 | 0.2487 | 0.2504 | 0.2521 | 0.2538 | 0.2554 | 0.2571 3 6 8 1" 14
15 0.2558 | 0.2605 | 0.2622 | 0.2639 | 0.2656 | 0.2672 | 0.2689 | 0.2706 | 0.2723 | 0.2740 3 6 8 1" 14
16 0.2756 | 0.2773 | 0.2790 | 0.2807 | 0.2823 | 0.2840 | 0.2857 | 0.2874 | 0.2890 | 0.2907 3 6 8 1" 14
17 0.2924 | 0.2940 | 0.2957 | 0.2974 | 0.2990 | 0.3007 | 0.3024 | 0.3040 | 0.3057 | 0.3074 3 6 8 1" 14
18 0.3090 | 0.3107 | 0.3123 | 0.3140 | 0.3156 | 0.3173 | 0.3190 | 0.3206 | 0.3223 | 0.3239 3 6 8 1" 14
19 0.3256 | 0.3272 | 0.3289 | 0.3305 | 0.3322 | 0.3338 | 0.3355 | 0.3371 | 0.3387 | 0.3404 3 5 8 1" 14
20 0.3420 | 0.3437 | 0.3453 | 0.3469 | 0.3486 | 0.3502 | 0.3518 | 0.3535 | 0.3551 | 0.3567 3 5 8 1" 14
21 0.3584 | 0.3600 | 0.3616 | 0.3633 | 0.3649 | 0.3665 | 0.3681 | 0.3697 | 0.3714 | 0.3730 3 5 8 1 14
22 0.3746 | 0.3762 | 0.3778 | 0.3795 | 0.3811 | 0.3827 | 0.3843 | 0.3859 | 0.3875 | 0.3891 3 5 8 1 13
23 0.3907 | 0.3923 | 0.3939 | 0.3955 | 0.3971 | 0.3987 | 0.4003 | 0.4019 | 0.4035 | 0.4051 3 5 8 1 13
24 0.4067 | 0.4083 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4163 | 0.4179 | 0.4195 | 0.4210 3 5 8 1" 13
25 0.4226 | 0.4242 | 0.4258 | 0.4274 | 0.4289 | 0.4305 | 0.4321 | 0.4337 | 0.4352 | 0.4368 3 5 8 1" 13
26 0.4384 | 0.4399 | 0.4415 | 0.4431 | 0.4446 | 0.4462 | 0.4478 | 0.4493 | 0.4509 | 0.4524 3 5 8 10 13
27 0.4540 | 0.4555 | 0.4571 | 0.4586 | 0.4602 | 0.4617 | 0.4633 | 0.4648 | 0.4664 | 0.4679 3 5 8 10 13
28 0.4695 | 0.4710 | 0.4726 | 0.4741 | 0.4756 | 0.4772 | 0.4787 | 0.4802 | 0.4818 | 0.4833 3 5 8 10 13
29 0.4848 | 0.4863 | 0.4879 | 0.4894 | 0.4909 | 0.4924 | 0.4939 | 0.4955 | 0.4970 | 0.4985 3 5 8 10 13
30 0.500 | 0.5015 | 0.5030 | 0.5045 | 0.5060 | 0.5075 | 0.5090 | 0.5105 | 0.5120 | 0.5135 3 5 8 10 13
31 0.5150 | 0.5165 | 0.5180 | 0.5195 | 0.5210 | 0.5225 | 0.5240 | 0.5255 | 0.5270 | 0.5284 2 5 7 10 12
32 0.5299 | 0.5314 | 0.5329 | 0.5344 | 0.5358 | 0.5373 | 0.5388 | 0.5402 | 0.5417 | 0.5432 2 5 7 10 12
33 0.5446 | 0.5461 | 0.5476 | 0.5490 | 0.5505 | 0.5519 | 0.5534 | 0.5548 | 0.5563 | 0.5577 2 5 7 10 12
34 0.5592 | 0.5606 | 0.5621 | 0.5635 | 0.5650 | 0.5664 | 0.5678 | 0.5693 | 0.5707 | 0.5721 2 5 7 10 12
35 0.5736 | 0.5750 | 0.5764 | 0.5779 | 0.5793 | 0.5807 | 0.5821 | 0.5835 | 0.5850 | 0.5864 2 5 7 9 12
36 0.5878 | 0.5892 | 0.5906 | 0.5920 | 0.5934 | 0.5948 | 0.5962 | 0.5976 | 0.5990 | 0.6004 2 5 7 9 12
37 0.6018 | 0.6032 | 0.6046 | 0.6060 | 0.6074 | 0.6088 | 0.6101 | 0.6115 | 0.6129 | 0.6143 2 5 7 9 12
38 0.6157 | 0.6170 | 0.6184 | 0.6198 | 0.6211 | 0.6225 | 0.6239 | 0.6252 | 0.6266 | 0.6280 2 5 7 9 11
39 0.6293 | 0.6307 | 0.6320 | 0.6334 | 0.6347 | 0.6361 | 0.6374 | 0.6388 | 0.6401 | 0.6414 2 4 7 9 11
40 0.6428 | 0.6441 | 0.6455 | 0.6468 | 0.6481 | 0.6494 | 0.6508 | 0.6521 | 0.6534 | 0.6547 2 4 7 9 11
41 0.6561 | 0.6574 | 0.6587 | 0.6600 | 0.6613 | 0.6626 | 0.6639 | 0.6652 | 0.6665 | 0.6678 2 4 7 9 11
42 0.6691 | 0.6704 | 0.6717 | 0.6730 | 0.6743 | 0.6756 | 0.6769 | 0.6782 | 0.6794 | 0.6807 2 4 6 9 11
43 0.6820 | 0.6833 | 0.6845 | 0.6858 | 0.6871 | 0.6884 | 0.6896 | 0.6909 | 0,6921 | 0.6934 2 4 6 8 11
44 0.6947 | 0.6959 | 0.6972 | 0.6984 | 0.6997 | 0.7009 | 0.7022 | 0.7034 | 0.7046 | 0.7059 2 4 6 8 10
45 0.7071 | 0.7083 | 0.7096 | 0.7108 | 0.7120 | 0.7133 | 0.7145 | 0.7157 | 0.7169 | 0.7181 2 4 6 8 10
46 0.7193 | 0.7206 | 0.7218 | 0.7230 | 0.7242 | 0.7254 | 0.7266 | 0.7278 | 0.7290 | 0.7302 2 4 6 8 10
47 0.7314 | 0.7325 | 0.7337 | 0.7349 | 0.7361 | 0.7373 | 0.7385 | 0.7396 | 0.7408 | 0.7420 2 4 6 8 10
48 0.7431 | 0.7443 | 0.7455 | 0.7466 | 0.7478 | 0.7490 | 0.7501 | 0.7513 | 0.7524 | 0.7536 2 4 6 8 10
49 0.7547 | 0.7558 | 0.7570 | 0.7581 | 0.7593 | 0.7604 | 0.7615 | 0.7627 | 0.7638 | 0.7649 2 4 6 8 9
50 0.7660 | 0.7672 | 0.7683 | 0.7694 | 0.7705 | 0.7716 | 0.7727 | 0.7738 | 0.7749 | 0.7760 2 4 6 7 9
51 0.7771 | 0.7782 | 0.7793 | 0.7804 | 0.7815 | 0.7826 | 0.7837 | 0.7848 | 0.7859 | 0.7869 2 4 5 7 9
52 0.7880 | 0.7891 | 0.7902 | 0.7912 | 0.7923 | 0.7934 | 0.7944 | 0.7955 | 0.7965 | 0.7976 2 4 5 7 9
53 0.7986 | 0.7997 | 0.8007 | 0.8018 | 0.8028 | 0.8039 | 0.8049 | 0.8059 | 0.8070 | 0.8080 2 3 5 7 9
54 0.8090 | 0.8100 | 0.8111 | 0.8121 | 0.8131 | 0.8141 | 0.8151 | 0.8161 | 0.8171 | 0.8181 2 3 5 7 8
55 0.8192 | 0.8202 | 0.8211 | 0.8221 | 0.8231 | 0.8241 | 0.8251 | 0.8261 | 0.8271 | 0.8281 2 3 5 7 8
56 0.8290 | 0.8300 | 0.8310 | 0.8320 | 0.8329 | 0.8339 | 0.8348 | 0.8358 | 0.8368 | 0.8377 2 3 5 6 8
57 0.8387 | 0.8396 | 0.8406 | 0.8415 | 0.8425 | 0.8434 | 0.8443 | 0.8453 | 0.8462 | 0.8471 2 3 5 6 8
58 0.8480 | 0.8490 | 0.8499 | 0.8508 | 0.8517 | 0.8526 | 0.8536 | 0.8545 | 0.8554 | 0.8563 2 3 5 6 8
59 0.8572 | 0.8581 | 0.8590 | 0.8599 | 0.8607 | 0.8616 | 0.8625 | 0.8634 | 0.8643 | 0.8652 1 3 4 6 7
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(NATURAL SINES)

° 0 6’ 12 18 24 30’ 36’ 42 48’ 54’ 1 2 3 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
60 0.8660 | 0.8669 | 0.8678 | 0.8686 | 0.8695 | 0.8704 | 0.8712 | 0.8721 | 0.8729 | 0.8738 1 3 4 6 7
61 0.8746 | 0.8755 | 0.8763 | 0.8771 | 0.8780 | 0.8788 | 0.8796 | 0.8805 | 0.8813 | 0.8821 1 3 4 6 7
62 0.8829 | 0.8838 | 0.8846 | 0.8854 | 0.8862 | 0.8870 | 0.8878 | 0.8886 | 0.8894 | 0.8902 1 3 4 5 7
63 0.8910 | 0.8918 | 0.8926 | 0.8934 | 0.8942 | 0.8949 | 0.8957 | 0.8965 | 0.8973 | 0.8980 1 3 4 5 6
64 0.8988 | 0.8996 | 0.9003 | 0.9011 | 0.9018 | 0.9026 | 0.9033 | 0.9041 | 0.9048 | 0.9056 1 3 4 5 6
65 0.9063 | 0.9070 | 0.9078 | 0.9085 | 0.9092 | 0.9100 | 0.9107 | 0.9114 | 0.9121 | 0.9128 1 2 4 5 6
66 0.9135 | 0.9143 | 0.9150 | 0.9157 | 0.9164 | 0.9171 | 0.9178 | 0.9184 | 0.9191 | 0.9198 1 2 3 5 6
67 0.9205 | 0.9212 | 0.9219 | 0.9225 | 0.9232 | 0.9239 | 0.9245 | 0.9252 | 0.9259 | 0.9265 1 2 3 4 6
68 0.9272 | 0.9278 | 0.9285 | 0.9291 | 0.9298 | 0.9304 | 0.9311 | 0.9317 | 0.9323 | 0.9330 1 2 3 4 5
69 0.9336 | 0.9342 | 0.9348 | 0.9354 | 0.9361 | 0.9367 | 0.9373 | 0.9379 | 0.9385 | 0.9391 1 2 3 4 5
70 0.9397 | 0.9403 | 0.9409 | 0.9415 | 0.9421 | 0.9426 | 0.9432 | 0.9438 | 0.9444 | 0.9449 1 2 3 4 5
71 0.9455 | 0.9461 | 0.9466 | 0.9472 | 0.9478 | 0.9483 | 0.9489 | 0.9494 | 0.9500 | 0.9505 1 2 3 4 5
72 0.9511 | 0.9516 | 0.9521 | 0.9527 | 0.9532 | 0.9537 | 0.9542 | 0.9548 | 0.9553 | 0.9558 1 2 3 3 4
73 0.9563 | 0.9568 | 0.9573 | 0.9578 | 0.9583 | 0.9588 | 0.9593 | 0.9598 | 0.9603 | 0.9608 1 2 2 3 4
74 0.9613 | 0.9617 | 0.9622 | 0.9627 | 0.9632 | 0.9636 | 0.9641 | 0.9646 | 0.9650 | 0.9655 1 2 2 3 4
75 0.9659 | 0.9664 | 0.9668 | 0.9673 | 0.9677 | 0.9681 | 0.9686 | 0.9690 | 0.9694 | 0.9699 1 1 2 3 4
76 0.9703 | 0.9707 | 0.9711 | 0.9715 | 0.9720 | 0.9724 | 0.9728 | 0.9732 | 0.9736 | 0.9740 1 1 2 3 3
77 0.9744 | 0.9748 | 0.9751 | 0.9755 | 0.9759 | 0.9763 | 0.9767 | 0.9770 | 0.9774 | 0.9778 1 1 2 2 3
78 0.9781 | 0.9785 | 0.9789 | 0.9792 | 0.9796 | 0.9799 | 0.9803 | 0.9806 | 0.9810 | 0.9813 1 1 2 2 3
79 0.9816 | 0.9820 | 0.9823 | 0.9826 | 0.9829 | 0.9833 | 0.9836 | 0.9839 | 0.9842 | 0.9845 1 1 2 2 3
80 0.9848 | 0.9851 | 0.9854 | 0.9857 | 0.9860 | 0.9863 | 0.9866 | 0.9869 | 0.9871 | 0.9874 0 1 1 2 2
81 0.9877 | 0.9880 | 0.9882 | 0.9885 | 0.9888 | 0.9890 | 0.9893 | 0.9895 | 0.9898 | 0.9900 0 1 1 2 2
82 0.9903 | 0.9905 | 0.9907 | 0.9910 | 0.9912 | 0.9914 | 0.9917 | 0.9919 | 0.9921 | 0.9923 0 1 1 1 2
83 0.9925 | 0.9928 | 0.9930 | 0.9932 | 0.9934 | 0.9936 | 0.9938 | 0.9940 | 0.9942 | 0.9943 0 1 1 1 2
84 0.9945 | 0.9947 | 0.9949 | 0.9951 | 0.9952 | 0.9954 | 0.9956 | 0.9957 | 0.9959 | 0.9960 0 1 1 1 1
85 0.9962 | 0.9963 | 0.9965 | 0.9966 | 0.9968 | 0.9969 | 0.9971 | 0.9972 | 0.9973 | 0.9974 0 0 1 1 1
86 0.9976 | 0.9977 | 0.9978 | 0.9979 | 0.9980 | 0.9981 | 0.9982 | 0.9983 | 0.9984 | 0.9985 0 0 1 1 1
87 0.9986 | 0.9987 | 0.9988 | 0.9989 | 0.9990 | 0.9990 | 0.9991 | 0.9992 | 0.9993 | 0.9993 0 0 0 1 1
88 0.9994 | 0.9995 | 0.9995 | 0.9996 | 0.9996 | 0.9997 | 0.9997 | 0.9997 | 0.9998 | 0.9998 0 0 0 0 0
89 0.9998 | 0.9999 | 0.9999 | 0.9999 | 0.9999 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 0 0 0 0 0
90 1.0000
Fig 1
+1
0 | |
90 180 270 360
4 2
]
SINE CURVE §
EGEIRY EaL| sinA = IETERT
First 0 to 90° sin A sin 34°38' = 0.5683
Second 90° to 180° sin(180° - A) sin 145022’ = sin(180° - 145° 22)
= sin 34°38' = 0.5683
Third 180° to 270° —sin(A — 180°) sin 214°38’ = —sin(214°38' — 180°)
= —sin34°38" = -0.5683
Fourth 270° to 360° —sin(360° — A) sin 325022’ = —sin(360° — 325°22")
= —sin 34°38' = -0.5683
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(Natural Cosines)

faftra wiawl & Wil & gerar siEr T, st 98! §rEn e

o (0} 6’ 12’ 18’ 24’ 30’ 36’ 42 48’ 54’ 1 2 3 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
0 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9999 | 0.9999 | 0.9999 | 0.9999 0 0 0 0 0
1 0.9998 | 0.9998 | 0.9998 | 0.9997 | 0.9997 | 0.9997 | 0.9996 | 0.9996 | 0.9995 | 0.9995 0 0 0 0 0
2 0.9994 | 0.9993 | 0.9993 | 0.9992 | 0.9991 | 0.9990 | 0.9990 | 0.9989 | 0.9988 | 0.9987 0 0 0 1 1
3 0.9986 | 0.9985 | 0.9984 | 0.9983 | 0.9982 | 0.9981 | 0.9980 | 0.9979 | 0.9978 | 0.9977 0 0 1 1 1
4 0.9976 | 0.9974 | 0.9973 | 0.9972 | 0.9971 | 0.9969 | 0.9968 | 0.9966 | 0.9965 | 0.9963 0 0 1 1 1
5 0.9962 | 0.9960 | 0.9959 | 0.9957 | 0.9956 | 0.9954 | 0.9952 | 0.9951 | 0.9949 | 0.9947 0 1 1 1 1
6 0.9945 | 0.9943 | 0.9942 | 0.9940 | 0.9938 | 0.9936 | 0.9934 | 0.9932 | 0.9930 | 0.9928 0 1 1 1 2
7 0.9925 | 0.9923 | 0.9921 | 0.9919 | 0.9917 | 0.9914 | 0.9912 | 0.9910 | 0.9907 | 0.9905 0 1 1 1 2
8 0.9903 | 0.9900 | 0.9898 | 0.9895 | 0.9893 | 0.9890 | 0.9888 | 0.9885 | 0.9882 | 0.9880 0 1 1 2 2
9 0.9877 | 0.9874 | 0.9871 | 0.9869 | 0.9866 | 0.9863 | 0.9860 | 0.9857 | 0.9854 | 0.9851 0 1 1 2 2
10 0.9848 | 0.9845 | 0.9842 | 0.9839 | 0.9836 | 0.9833 | 0.9829 | 0.9826 | 0.9823 | 0.9820 1 1 2 2 3
11 0.9816 | 0.9813 | 0.9810 | 0.9806 | 0.9803 | 0.9799 | 0.9796 | 0.9792 | 0.9789 | 0.9785 1 1 2 2 3
12 0.9781 | 0.9778 | 0.9774 | 0.9770 | 0.9767 | 0.9763 | 0.9759 | 0.9755 | 0.9751 | 0.9748 1 1 2 2 3
13 0.9744 | 0.9740 | 0.9736 | 0.9732 | 0.9728 | 0.9724 | 0.9720 | 0.9715 | 0.9711 | 0.9707 1 1 2 3 3
14 0.9703 | 0.9699 | 0.9694 | 0.9690 | 0.9686 | 0.9681 | 0.9677 | 0.9673 | 0.9668 | 0.9664 1 1 2 3 4
15 0.9659 | 0.9655 | 0.9650 | 0.9646 | 0.9641 | 0.9636 | 0.9632 | 0.9627 | 0.9622 | 0.9617 1 2 2 3 4
16 0.9613 | 0.9608 | 0.9603 | 0.9598 | 0.9593 | 0.9588 | 0.9583 | 0.9578 | 0.9573 | 0.9568 1 2 2 3 4
17 0.9563 | 0.9558 | 0.9553 | 0.9548 | 0.9542 | 0.9537 | 0.9532 | 0.9527 | 0.9521 | 0.9516 1 2 3 3 4
18 0.9511 | 0.9505 | 0.9500 | 0.9494 | 0.9489 | 0.9483 | 0.9478 | 0.9472 | 0.9466 | 0.9461 1 2 3 4 5
19 0.9455 | 0.9449 | 0.9444 | 0.9438 | 0.9432 | 0.9426 | 0.9421 | 0.9415 | 0.9409 | 0.9403 1 2 3 4 5
20 0.9397 | 0.9391 | 0.9385 | 0.9379 | 0.9373 | 0.9367 | 0.9361 | 0.9354 | 0.9348 | 0.9342 1 2 3 4 5
21 0.9336 | 0.9330 | 0.9323 | 0.9317 | 0.9311 | 0.9304 | 0.9298 | 0.9291 | 0.9285 | 0.9278 1 2 3 4 5
22 0.9272 | 0.9625 | 0.9259 | 0.9252 | 0.9245 | 0.9239 | 0.9232 | 0.9225 | 0.9219 | 0.9212 1 2 3 4 6
23 0.9205 | 0.9198 | 0.9191 | 0.9184 | 0.9178 | 0.9171 | 0.9164 | 0.9157 | 0.9150 | 0.9143 1 2 3 5 6
24 0.9135 | 0.9128 | 0.9121 | 0.9114 | 0.9107 | 0.9100 | 0.9092 | 0.9085 | 0.9078 | 0.9070 1 2 4 5 6
25 0.9063 | 0.9056 | 0.9048 | 0.9041 | 0.9033 | 0.9026 | 0.9018 | 0.9011 | 0.9003 | 0.8996 1 3 4 5 6
26 0.8988 | 0.8980 | 0.8973 | 0.8965 | 0.8957 | 0.8949 | 0.8942 | 0.8934 | 0.8926 | 0.8918 1 3 4 5 6
27 0.8910 | 0.8902 | 0.8894 | 0.8886 | 0.8878 | 0.8870 | 0.8862 | 0.8854 | 0.8846 | 0.8838 1 3 4 5 7
28 0.8829 | 0.8821 | 0.8813 | 0.8805 | 0.8796 | 0.8788 | 0.8780 | 0.8771 | 0.8763 | 0.8755 1 3 4 6 7
29 0.8746 | 0.8738 | 0.8729 | 0.8721 | 0.8712 | 0.8704 | 0.8695 | 0.8686 | 0.8678 | 0.8669 1 3 4 6 7
30 0.8660 | 0.8652 | 0.8643 | 0.8634 | 0.8625 | 0.8616 | 0.8607 | 0.8599 | 0.8590 | 0.8581 1 3 4 6 7
31 0.8572 | 0.8563 | 0.8554 | 0.8545 | 0.8536 | 0.8526 | 0.8517 | 0.8508 | 0.8499 | 0.8490 2 3 5 6 8
32 0.8480 | 0.8471 | 0.8462 | 0.8453 | 0.8443 | 0.8434 | 0.8425 | 0.8415 | 0.8406 | 0.8396 2 3 5 6 8
33 0.8387 | 0.8377 | 0.8368 | 0.8358 | 0.8348 | 0.8339 | 0.8329 | 0.8320 | 0.8310 | 0.8300 2 3 5 6 8
34 0.8290 | 0.8281 | 0.8271 | 0.8261 | 0.8251 | 0.8241 | 0.8231 | 0.8221 | 0.8211 | 0.8202 2 3 5 7 8
35 0.8192 | 0.8181 | 0.8171 | 0.8161 | 0.8151 | 0.8141 | 0.8131 | 0.8121 | 0.8111 | 0.8100 2 3 5 7 8
36 0.8090 | 0.8080 | 0.8070 | 0.8059 | 0.8049 | 0.8039 | 0.8028 | 0.8018 | 0.8007 | 0.7997 2 3 5 7 9
37 0.7986 | 0.7976 | 0.7965 | 0.7955 | 0.7944 | 0.7934 | 0.7923 | 0.7912 | 0.7902 | 0.7891 2 4 5 7 9
38 0.7880 | 0.7869 | 0.7859 | 0.7848 | 0.7837 | 0.7826 | 0.7815 | 0.7804 | 0.7793 | 0.7782 2 4 5 7 9
39 0.7771 | 0.7760 | 0.7749 | 0.7738 | 0.7727 | 0.7716 | 0.7705 | 0.7694 | 0.7683 | 0.7672 2 4 6 7 9
40 0.7660 | 0.7649 | 0.7638 | 0.7627 | 0.7615 | 0.7604 | 0.7593 | 0.7581 | 0.7570 | 0.7559 2 4 6 8 9
41 0.7547 | 0.7536 | 0.7524 | 0.7513 | 0.7501 | 0.7490 | 0.7478 | 0.7466 | 0.7455 | 0.7443 2 4 6 8 10
42 0.7431 | 0.7420 | 0.7408 | 0.7396 | 0.7385 | 0.7373 | 0.7361 | 0.7349 | 0.7337 | 0.7325 2 4 6 8 10
43 0.7314 | 0.7302 | 0.7290 | 0.7278 | 0.7266 | 0.7254 | 0.7242 | 0.7230 | 0.7218 | 0.7206 2 4 6 8 10
44 0.7193 | 0.7181 | 0.7169 | 0.7157 | 0.7145 | 0.7133 | 0.7120 | 0.7108 | 0.7096 | 0.7083 2 4 6 8 10
45 0.7071 | 0.7059 | 0.7046 | 0,7034 | 0.7022 | 0.7009 | 0.6997 | 0.6984 | 0.6972 | 0.6959 2 4 6 8 10
46 0.6947 | 0.6934 | 0.6921 | 0.6909 | 0.6896 | 0.6884 | 0.6871 | 0.6858 | 0.6845 | 0.6833 2 4 6 8 1
47 0.6820 | 0.6807 | 0.6794 | 0.6782 | 0.6769 | 0.6756 | 0.6743 | 0.6730 | 0.6717 | 0.6704 2 4 6 9 1
48 0.6691 | 0.6678 | 0.6665 | 0.6652 | 0.6639 | 0.6626 | 0.6613 | 0.6600 | 0.6587 | 0.6574 2 4 7 9 1
49 0.6561 | 0.6547 | 0.6534 | 0.6521 | 0.6508 | 0.6494 | 0.6481 | 0.6468 | 0.6455 | 0.6441 2 4 7 9 1"
50 0.6428 | 0.6414 | 0.6401 | 0.6388 | 0.6374 | 0.6361 | 0.6347 | 0.6334 | 0.6320 | 0.6307 2 4 7 9 11
51 0.6293 | 0.6280 | 0.6266 | 0.6252 | 0.6239 | 0.6255 | 0.6211 | 0.6198 | 0.6184 | 0.6170 2 5 7 9 1
52 0.6157 | 0.6143 | 0.6129 | 0.6115 | 0.6101 | 0.6088 | 0.6404 | 0.6060 | 0.6046 | 0.6032 2 5 7 9 12
53 0.6018 | 0.6004 | 0.5990 | 0.5976 | 0.5962 | 0.5948 | 0.5934 | 0.5920 | 0.5906 | 0.5892 2 5 7 9 12
54 0.5878 | 0.5864 | 0.5850 | 0.5835 | 0.5821 | 0.5807 | 0.5793 | 0.5779 | 0.5764 | 0.5750 2 5 7 9 12
55 0.5736 | 0.5721 | 0.5707 | 0.5693 | 0.5678 | 0.5664 | 0.5650 | 0.5635 | 0.5621 | 0.5606 2 5 7 10 12
56 0.5592 | 0.5577 | 0.5563 | 0.5548 | 0.5534 | 0.5519 | 0.5505 | 0.5490 | 0.5476 | 0.5461 2 5 7 10 12
57 0.5446 | 0.5432 | 0.5417 | 0.5402 | 0.5388 | 0.5373 | 0.5358 | 0.5344 | 0.5329 | 0.5314 2 5 7 10 12
58 0.5299 | 0.5284 | 0.5270 | 0.5255 | 0.5240 | 0.5225 | 0.5210 | 0.5195 | 0.5180 | 0.5165 2 5 7 10 12
59 0.5150 | 0.5135 | 0.5120 | 0.5105 | 0.5090 | 0.5075 | 0.5060 | 0.5045 | 0.5030 | 0.5015 3 5 8 10 13
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(Natural Cosines)

faftra wiawl # Wwmsi & gerr siET T, st 98!« e

o (0} 6 12’ 18’ 24’ 30 36’ 42 48’ 54’ 1 2 3 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
60 0.5000 | 0.4985 | 0.4970 | 0.4955 | 0.4939 | 0.4924 | 0.4909 | 0.4894 | 0.4879 | 0.4863 3 5 8 10 13
61 0.4848 | 0.4833 | 0.4818 | 0.4802 | 0.4787 | 0.4772 | 0.4756 | 0.4741 | 0.4726 | 0.4710 3 5 8 10 13
62 0.4695 | 0.4679 | 0.4664 | 0.4648 | 0.4633 | 0.4617 | 0.4602 | 0.4586 | 0.4571 | 0.4555 3 5 8 10 13
63 0.4540 | 0.4524 | 0.4509 | 0.4493 | 0.4478 | 0.4462 | 0.4446 | 0.4431 | 0.4415 | 0.4399 3 5 8 10 13
64 0.4384 | 0.4368 | 0.4352 | 0.4337 | 0.4321 | 0.4305 | 0.4289 | 0.4274 | 0.4258 | 0.4242 3 5 8 1" 13
65 0.4226 | 0.4210 | 0.4195 | 0.4179 | 0.4163 | 0.4147 | 0.4131 | 0.4115 | 0.4099 | 0.4083 3 5 8 1" 13
66 0.4067 | 0.4051 | 0.4035 | 0.4019 | 0.4003 | 0.3987 | 0.3971 | 0.3955 | 0.3939 | 0.3923 3 5 8 1" 13
67 0.3907 | 0.3891 | 0.3875 | 0.3859 | 0.3843 | 0.3827 | 0.3811 | 0.3795 | 0.3778 | 0.3762 3 5 8 1" 13
68 0.3746 | 0.3730 | 0.3714 | 0.3697 | 0.3681 | 0.3665 | 0.3649 | 0.3633 | 0.3616 | 0.3600 3 5 8 1" 14
69 0.3584 | 0.3567 | 0.3551 | 0.3535 | 0.3518 | 0.3502 | 0.3486 | 0.3469 | 0.3453 | 0.3437 3 5 8 1" 14
70 0.3420 | 0.3404 | 0.3387 | 0.3371 | 0.3355 | 0.3338 | 0.3322 | 0.3305 | 0.3289 | 0.3272 3 5 8 1" 14
71 0.3256 | 0.3239 | 0.3223 | 0.3206 | 0.3190 | 0.3173 | 0.3156 | 0.3140 | 0.3123 | 0.3107 3 6 8 1" 14
72 0.3090 | 0.3074 | 0.3057 | 0.3040 | 0.3024 | 0.3007 | 0.2990 | 0.2974 | 0.2957 | 0.2940 3 6 8 1" 14
73 0.2924 | 0.2907 | 0.2890 | 0.2874 | 0.2857 | 0.2840 | 0.2823 | 0.2807 | 0.2790 | 0.2773 3 6 8 1" 14
74 0.2756 | 0.2740 | 0.2723 | 0.2706 | 0.2689 | 0.2672 | 0.2656 | 0.2639 | 0.2622 | 0.2605 3 6 8 1" 14
75 0.2588 | 0.2571 | 0.2554 | 0.2538 | 0.2521 | 0.2504 | 0.2487 | 0.2470 | 0.2453 | 0.2436 3 6 8 1" 14
76 0.2419 | 0.2402 | 0.2385 | 0.2368 | 0.2351 | 0.2334 | 0.2317 | 0.2300 | 0.2284 | 0.2267 3 6 8 1" 14
77 0.2250 | 0.2233 | 0.2215 | 0.2198 | 0.2181 | 0.2164 | 0.2147 | 0.2130 | 0.2113 | 0.2096 3 6 9 1" 14
78 0.2079 | 0.2062 | 0.2045 | 0.2028 | 0.2011 | 0.1994 | 0.1977 | 0.1959 | 0.1942 | 0.1925 3 6 9 1" 14
79 0.1908 | 0.1891 | 0.1874 | 0.1857 | 0.1840 | 0.1822 | 0.1805 | 0.1788 | 0.1771 | 0.1754 3 6 9 1" 14
80 0.1736 | 0.1719 | 0.1702 | 0.1685 | 0.1668 | 0.1650 | 0.1633 | 0.1616 | 0.1599 | 0.1582 3 6 9 1" 14
81 0.1564 | 0.1547 | 0.1530 | 0.1513 | 0.1495 | 0.1478 | 0.1461 | 0.1444 | 0.1426 | 0.1409 3 6 9 1" 14
82 0.1392 | 0.1374 | 0.1357 | 0.1340 | 0.1323 | 0.1305 | 0.1288 | 0.1271 | 0.1253 | 0.1236 3 6 9 12 14
83 0.1219 | 0.1201 | 0.1184 | 0.1167 | 0.1149 | 0.1132 | 0.1115 | 0.1097 | 0.1080 | 0.1063 3 6 9 12 14
84 0.1045 | 0.1028 | 0.1011 | 0.0993 | 0.0976 | 0.0958 | 0.0941 | 0.0924 | 0.0906 | 0.0889 8 6 9 12 14
85 0.0872 | 0.0854 | 0.0837 | 0.0819 | 0.0802 | 0.0785 | 0.0767 | 0.0750 | 0.0732 | 0.0715 3 6 9 12 14
86 0.0698 | 0.0680 | 0.0663 | 0.0645 | 0.0628 | 0.0610 | 0.0593 | 0.0576 | 0.0558 | 0.0541 3 6 9 12 15
87 0.0523 | 0.0506 | 0.0488 | 0.0471 | 0.0454 | 0.0436 | 0.0419 | 0.0401 | 0.0384 | 0.0366 3 6 9 12 15
88 0.0349 | 0.0332 | 0.0314 | 0.0297 | 0.0279 | 0.0262 | 0.0244 | 0.0227 | 0.0209 | 0.0192 3 6 9 12 15
89 0.0175 | 0.0157 | 0.0140 | 0.0122 | 0.0105 | 0.0087 | 0.0070 | 0.0052 | 0.0035 | 0.0017 3 6 9 12 15
90 0.0000
Fig 2
+1
0 |
%O 180 270 ‘360
1 g
8
COSINE CURVE §
ilﬁlﬁ'-‘ﬂ I cos A = 3qlexul
First 0 to 90° cos A cos 33°26" = 0.8345
Second 90° to 180° —cos(180° — A) sin 146°34' = —cos(180° — 1460 34')
= —cos 33026" = -0.8345
Third 180° to 270° cos(A — 180°) cos 213°26' = —0s(213°26' — 180°)
= —cos 33°26' = -0.8345
Fourth 270° to 360° cos(360° — A) cos 326°34' = cos(360° — 326°34")
= cos 33°26' = 0.8345
THT FAGA & S - SATR A (NSQF TN 2022) 54w 9 : 39T 1.8.30 95



(Natural Tangents)

0 0 6 12 18’ 24' 30 36’ 42’ 48’ 54’ 1 2' 3’ 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
0 0.0000 | 0.0017 | 0.0035 | 0.0052 | 0.0070 | 0.0087 | 0.0105 | 0.0122 | 0.0140 | 0.0157 3 6 9 12 15
1 0.0175 | 0.0192 | 0.0209 | 0.0227 | 0.0244 | 0.0262 | 0.0279 | 0.0297 | 0.0314 | 0.0332 3 6 9 12 15
2 0.0349 | 0.0367 | 0.0384 | 0.0402 | 0.0419 | 0.0437 | 0.0454 | 0.0472 | 0.0489 | 0.0507 3 6 9 12 15
3 0.0524 | 0.0542 | 0.0559 | 0.0577 | 0.0594 | 0.0612 | 0.0629 | 0.0647 | 0.0664 | 0.0682 3 6 9 12 15
4 0.0699 | 0.0717 | 0.0734 | 0.0752 | 0.0769 | 0.0787 | 0.0805 | 0.0822 | 0.0840 | 0.0857 3 6 9 12 15
5 0.0875 | 0.0892 | 0.0910 | 0.0928 | 0.0945 | 0.0963 | 0.0981 | 0.0998 | 0.1016 | 0.1033 3 6 9 12 15
6 0.1051 | 0.1069 | 0.1086 | 0.1104 | 0.1122 | 0.1139 | 0.1157 | 0.1175 | 0.1192 | 0.1210 3 6 9 12 15
7 0.1228 | 0.1246 | 0.1263 | 0.1281 | 0.1299 | 0.1317 | 0.1334 | 0.1352 | 0.1370 | 0.1388 3 6 9 12 15
8 0.1405 | 0.1423 | 0.1441 | 0.1459 | 0.1477 | 0.1495 | 0.1512 | 0.1530 | 0.1548 | 0.1566 3 6 9 12 15
9 0.1584 | 0.1602 | 0.1620 | 0.1638 | 0.1655 | 0.1673 | 0.1691 | 0.1709 | 0.1727 | 0.1745 3 6 9 12 15
10 0.1763 | 0.1781 | 0.1799 | 0.1817 | 0.1835 | 0.1853 | 0.1871 | 0.1890 | 0.1908 | 0.1926 3 6 9 12 15
1" 0.1944 | 0.1962 | 0.1980 | 0.1998 | 0.2016 | 0.2035 | 0.2053 | 0.2071 | 0.2089 | 0.2107 3 6 9 12 15
12 0.2126 | 0.2144 | 0.2162 | 0.2180 | 0.2199 | 0.2217 | 0.2235 | 0.2254 | 0.2272 | 0.2290 3 6 9 12 15
13 0.2309 | 0.2327 | 0.2345 | 0.2364 | 0.2382 | 0.2401 | 0.2419 | 0.2438 | 0.2456 | 0.2475 3 6 9 12 15
14 0.2493 | 0.2512 | 0.2530 | 0.2549 | 0.2568 | 0.2586 | 0.2605 | 0.2623 | 0.2642 | 0.2661 3 6 9 12 16
15 0.2679 | 0.2698 | 0.2717 | 0.2736 | 0.2754 | 0.2773 | 0.2792 | 0.2811 | 0.2830 | 0.2849 3 6 9 13 16
16 0.2867 | 0.2886 | 0.2905 | 0.2924 | 0.2943 | 0.2962 | 0.2981 | 0.3000 | 0.3019 | 0.3038 3 6 9 13 16
17 0.3057 | 0.3076 | 0.3096 | 0.3115 | 0.3134 | 0.3153 | 0.3172 | 0.3191 | 0.3211 | 0.3230 3 6 10 13 16
18 0.3249 | 0.3269 | 0.3288 | 0.3307 | 0.3327 | 0.3346 | 0.3365 | 0.3385 | 0.3404 | 0.3424 3 6 10 13 16
19 0.3443 | 0.3463 | 0.3482 | 0.3502 | 0.3522 | 0.3541 | 0.3561 | 0.3581 | 0.3600 | 0.3620 3 7 10 13 16
20 0.3640 | 0.3659 | 0.3679 | 0.3699 | 0.3719 | 0.3739 | 0.3759 | 0.3779 | 0.3799 | 0.3819 3 7 10 13 17
21 0.3839 | 0.3859 | 0.3879 | 0.3899 | 0.3919 | 0.3939 | 0.3959 | 0.3979 | 0.4000 | 0.4020 3 7 10 13 17
22 0.4040 | 0.4061 | 0.4081 | 0.4101 | 0.4122 | 0.4142 | 0.4163 | 0.4183 | 0.4204 | 0.4224 3 7 10 14 17
23 0.4245 | 0.4265 | 0.4286 | 0.4307 | 0.4327 | 0.4348 | 0.4369 | 0.4390 | 0.4411 | 0.4431 3 7 10 14 17
24 0.4452 | 0.4473 | 0.4494 | 0.4515 | 0.4536 | 0.4557 | 0.4578 | 0.4599 | 0.4621 | 0.4642 4 7 1 14 18
25 0.4663 | 0.4684 | 0.4706 | 0.4727 | 0.4748 | 0.4770 | 0.4791 | 0.4813 | 0.4834 | 0.4856 4 7 11 14 18
26 0.4877 | 0.4899 | 0.4921 | 0.4942 | 0.4964 | 0.4986 | 0.5008 | 0.5029 | 0.5051 | 0.5073 4 7 11 15 18
27 0.5095 | 0.5117 | 0.5139 | 0.5161 | 0.5184 | 0.5206 | 0.5228 | 0.5250 | 0.5272 | 0.5295 4 7 11 15 18
28 0.5317 | 0.5340 | 0.5362 | 0.5384 | 0.5407 | 0.5430 | 0.5452 | 0.5475 | 0.5498 | 0.5520 4 8 11 15 19
29 0.5543 | 0.5566 | 0.5589 | 0.5612 | 0.5635 | 0.5658 | 0.5681 | 0.5704 | 0.5727 | 0.5750 4 8 12 15 19
30 0.5774 | 0.5797 | 0.5820 | 0.5844 | 0.5867 | 0.5890 | 0.5914 | 0.5938 | 0.5961 | 0.5985 4 8 12 16 20
31 0.6009 | 0.6032 | 0.6056 | 0.6080 | 0.6104 | 0.6128 | 0.6152 | 0.6176 | 0.6200 | 0.6224 4 8 12 16 20
32 0.6249 | 0.6273 | 0.6297 | 0.6322 | 0.6346 | 0.6371 | 0.6395 | 0.6420 | 0.6445 | 0.6469 4 8 12 16 20
33 0.6494 | 0.6519 | 0.6544 | 0.6569 | 0.6594 | 0.6619 | 0.6644 | 0.6669 | 0.6694 | 0.6720 4 8 13 17 21
34 0.6745 | 0.6771 | 0.6796 | 0.6822 | 0.6847 | 0.6873 | 0.6899 | 0.6924 | 0.6950 | 0.6976 4 9 13 17 21
35 0.7002 | 0.7028 | 0.7054 | 0.7080 | 0.7107 | 0.7133 | 0.7159 | 0.7186 | 0.7212 | 0.7239 4 9 13 17 22
36 0.7265 | 0.7292 | 0.7319 | 0.7346 | 0.7373 | 0.7400 | 0.7427 | 0.7454 | 0.7481 | 0.7508 5 9 14 18 23
37 0.7536 | 0.7563 | 0.7590 | 0.7618 | 0.7646 | 0.7673 | 0.7701 | 0.7729 | 0.7757 | 0.7785 5 9 14 18 23
38 0.7813 | 0.7841 | 0.7869 | 0.7898 | 0.7926 | 0.7954 | 0.7983 | 0.8012 | 0.8040 | 0.8069 5 9 14 19 24
39 0.8098 | 0.8127 | 0.8156 | 0.8185 | 0.8214 | 0.8243 | 0.8273 | 0.8302 | 0.8332 | 0.8361 5 10 15 20 24
40 0.8391 | 0.8421 | 0.8451 | 0.8481 | 0.8511 | 0.8541 | 0.8571 | 0.8601 | 0.8632 | 0.8662 5 10 15 20 25
41 0.8693 | 0.8724 | 0.8754 | 0.8785 | 0.8816 | 0.8847 | 0.8878 | 0.8910 | 0.8941 | 0.8972 5 10 16 21 26
42 0.9004 | 0.9036 | 0.9067 | 0.9099 | 0.9131 | 0.9163 | 0.9195 | 0.9228 | 0.9260 | 0.9293 5 1 16 21 27
43 0.9325 | 0.9358 | 0.9391 | 0.9424 | 0.9457 | 0.9490 | 0.9523 | 0.9556 | 0.9590 | 0.9623 6 1 17 22 28
44 0.9657 | 0.9691 | 0.9725 | 0.9759 | 0.9793 | 0.9827 | 0.9861 | 0.9896 | 0.9930 | 0.9965 6 1 17 23 28
45 1.0000 | 1.0035 | 1.0070 | 1.0105 | 1.0141 | 1.0176 | 1.0212 | 1.0247 | 1.0283 | 1.0319 6 12 18 24 30
46 1.0355 | 1.0392 | 1.0428 | 1.0464 | 1.0501 | 1.0538 | 1.0575 | 1.0612 | 1.0649 | 1.0686 6 12 18 25 31
47 1.0724 | 1.0761 | 1.0799 | 1.0837 | 1.0875 | 1.0913 | 1.0951 | 1.0990 | 1.1028 | 1.1067 6 13 19 25 32
48 1.1106 | 1.1145 | 1.1184 | 1.1224 | 1.1263 | 1.1303 | 1.1343 | 1.1383 | 1.1423 | 1.1463 7 13 20 27 33
49 1.1504 | 1.1544 | 1.1585 | 1.1626 | 1.1667 | 1.1708 | 1.1750 | 1.1792 | 1.1833 | 1.1875 7 14 21 28 34
50 1.1918 | 1.1960 | 1.2002 | 1.2045 | 1.2088 | 1.2131 | 1.2174 | 1.2218 | 1.2261 | 1.2305 7 14 22 29 36
51 1.2349 | 1.2393 | 1.2437 | 1.2482 | 1.2527 | 1.2572 | 1.2617 | 1.2662 | 1.2708 | 1.2753 8 15 23 30 38
52 1.2799 | 1.2846 | 1.2892 | 1.2938 | 1.2985 | 1.3032 | 1.3079 | 1.3127 | 1.3175 | 1.3222 8 16 24 31 39
53 1.3270 | 1.3319 | 1.3367 | 1.3416 | 1.3465 | 1.3514 | 1.3564 | 1.3613 | 1.3663 | 1.3713 8 16 25 33 41
54 1.3764 | 1.3814 | 1.3865 | 1.3916 | 1.3968 | 1.4019 | 1.4071 | 1.4124 | 1.4176 | 1.4229 9 17 26 34 43
55 1.4281 | 1.4335 | 1.4388 | 1.4442 | 1.4496 | 1.4550 | 1.4605 | 1.4659 | 1.4715 | 1.4770 9 18 27 36 45
56 1.4826 | 1.4882 | 1.4938 | 1.4994 | 1.5051 | 1.5108 | 1.5166 | 1.5224 | 1.5282 | 1.5340 10 19 29 38 48
57 1.5399 | 1.5458 | 1.5517 | 1.5577 | 1.5637 | 1.5697 | 1.5757 | 1.5818 | 1.5880 | 1.5941 10 20 30 40 50
58 1.6003 | 1.6066 | 1.6128 | 1.6191 | 1.6255 | 1.6319 | 1.6383 | 1.6447 | 1.6512 | 1.6577 1 21 32 43 53
59 1.6643 | 1.6709 | 1.6775 | 1.6842 | 1.6909 | 1.6977 | 1.7045 | 1.7113 | 1.7182 | 1.7251 11 23 34 45 56
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(Natural Tangents)

o (0} 6’ 12 18 24’ 30 36’ 42 48’ 54’ 1 2 3 4 5
0.0° 0.1° 0.2° 0.3° 0.4° 0.5° 0.6° 0.7° 0.8° 0.9°
60 1.7321 | 1.7391 | 1.7461 | 1.7532 | 1.7603 | 1.7675 | 1.7747 | 1.7820 | 1.7893 | 1.7966 12 24 36 48 60
61 1.8040 | 1.8115 | 1.8190 | 1.8265 | 1.8341 | 1.8418 | 1.8495 | 1.8572 | 1.8650 | 1.8728 13 26 38 51 64
62 1.8807 | 1.8887 | 1.8967 | 1.9047 | 1.9128 | 1.9210 | 1.9292 | 1.9375 | 1.9458 | 1.9542 14 27 41 55 68
63 1.9626 | 1.9711 | 1.9797 | 1.9883 | 1.9970 | 2.0057 | 2.0145 | 2.0233 | 2.0323 | 2.0413 15 29 44 58 73
64 2.0503 | 2.0594 | 2.0686 | 2.0778 | 2.0872 | 2.0965 | 2.1060 | 2.1155 | 2.1251 | 2.1348 16 31 47 63 78
65 2.1445 | 2.1543 | 2.1642 | 2.1742 | 2.1842 | 2.1943 | 2.2045 | 2.2148 | 2.2251 | 2.2355 17 34 51 68 85
66 2.2460 | 2.2566 | 2.2673 | 2.2781 | 2.2889 | 2.2998 | 2.3109 | 2.3220 | 2.3332 | 2.3445 18 37 55 73 92
67 2.3559 | 2.3673 | 2.3789 | 2.3906 | 2.4023 | 2.4142 | 2.4262 | 2.4383 | 2.4504 | 2.4627 20 40 60 79 99
68 2.4751 | 2.4876 | 2.5002 | 2.5129 | 2.5257 | 2.5386 | 2.5517 | 2.5649 | 2.5782 | 2.5916 22 43 65 87 108
69 2.6051 | 2.6187 | 2.6325 | 2.6464 | 2.6605 | 2.6746 | 2.6889 | 2.7034 | 2.7179 | 2.7326 24 47 71 95 19
70 2.7475 | 2.7625 | 2.7776 | 2.7929 | 2.8083 | 2.8239 | 2.8397 | 2.8556 | 2.8716 | 2.8878 26 52 78 104 131
71 2.9042 | 2.9208 | 2.9375 | 2.9544 | 2.9714 | 2.9887 | 3.0061 | 3.0237 | 3.0415 | 3.0595 29 58 87 116 145
72 3.0777 | 3.0961 | 3.1146 | 3.1334 | 3.1524 | 3.1716 | 3.1910 | 3.2106 | 3.2305 | 3.2506 32 64 96 129 161
73 3.2709 | 3.2914 | 3.3122 | 3.3332 | 3.3544 | 3.3759 | 3.3977 | 3.4197 | 3.4420 | 3.4646 36 72 108 144 180
74 3.4874 | 3.5105 | 3.5339 | 3.5576 | 3.5816 | 3.6059 | 3.6305 | 3.6554 | 3.6806 | 3.7062 41 81 122 163 204
75 3.7321 | 3.7583 | 3.7848 | 3.8118 | 3.8391 | 3.8667 | 3.8947 | 3.9232 | 3.9520 | 3.9812 46 93 139 186 232
76 4.0108 | 4.0408 | 4.0713 | 4.1022 | 4.1335 | 4.1653 | 4.1976 | 4.2303 | 4.2635 | 4.2972 53 107 160 213 267
77 4.3315 | 4.3662 | 4.4015 | 4.4374 | 4.4737 | 4.5107 | 4.5483 | 4.5864 | 4.6252 | 4.6646
78 4.7046 | 4.7453 | 4.7867 | 4.8288 | 4.8716 | 4.9152 | 4.9594 | 5.0045 | 5.0504 | 5.0970
79 5.1446 | 5.1929 | 5.2422 | 5.2924 | 5.3435 | 5.3955 | 5.4486 | 5.5026 | 5.5578 | 5.6140
80 5.6713 | 5.7297 | 5.7894 | 5.8502 | 5.9124 | 5.9758 | 6.0405 | 6.1066 | 6.1742 | 6.2432 DIFFERENCES
81 6.3138 | 6.3859 | 6.4596 | 6.5350 | 6.6122 | 6.6912 | 6.7720 | 6.8548 | 6.9395 | 7.0264 UNTRUSTWORTHY
82 7.1154 | 7.2066 | 7.3002 | 6.3962 | 7.4947 | 7.5958 | 7.6996 | 7.8062 | 7.9158 | 8.0285 HERE
83 8.1443 | 8.2636 | 8.3863 | 8.5126 | 8.6427 | 8.7769 | 8.9152 | 9.0579 | 9.2052 | 9.3572
84 9.5144 | 9.677 9.845 10.02 10.20 10.39 10.58 10.78 10.99 11.20
85 11.43 11.66 11.91 12.16 12.43 12.71 13.00 13.30 13.62 13.95
86 14.30 14.67 15.06 15.46 15.89 16.35 16.83 17.34 17.89 18.46
87 19.08 19.74 20.45 21.20 22.02 22.90 23.86 24.90 26.03 27.27
88 28.64 30.14 31.82 33.69 35.80 38.19 40.92 44.07 47.74 52.08
89 57.29 63.66 71.62 81.85 95.49 114.6 143.2 191.0 286.5 573.0
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TANGENT CURVE §
Tgufar CaL| tan A = IaTERUT
First 0 to 90° tan A tan 56°17' = 1.4986
Second 90° to 180° —tan(180° — A) tan 123°43’ = —tan(180° — 123° 43")
= —tan 56°17' = —1.4986
Third 180° to 270° tan(A — 180°) tan 236°17' = tan(236°17' — 180°)
= tan 56°17' = 1.4986
Fourth 270° to 360° —tan(360° — A) tan 303°43' = —tan(360° — 303°43")
= —tan 56°17' = —1.4986
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