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Step:  1



Laboratory Preparation of  Carbon Dioxide



Laboratory Preparation of  Ammonia Gas



Internal 

Structure

of Heart 



When object is at 2F of convex lens 



When an object is between F and 
optical center of convex lens



When an object is between F and 2F 
before the convex lens



When an object is between infinity and optical centre of 
concave lens 



Step up transformer



Step down transformer 



Short sight and 

its Correction 



Long sight and its 

Correction 



Electrorefining 

of  Copper 



Total internal reflection in prism 



Current time graph of  AC and DC 



Meiosis



Mitosis



Sine wave represents analog signals



Digital signal is represented by square wave.



RNA      and      DNA



Dispersion of light



Blood 

Circulation 



The components of analogue communication are:

Analog input → Input transducer → modulator → 

channel → demodulator → output transducer → 

output signal 



The broadband transmission channel



Step:  2



Life cycle 

of bee



IVF



Angiography



Open heart surgery 

Coronary Artery 

Bypass 

Grafting (CABG)



Electromagnetic induction 



Refraction 

through 

glass slab 



AC 

Generator 



Bicycle dynamo



Types 

of  the 

universes  



Types of 
Bees 



Chromoso

me



Blood film 



External structure of heart 



Law of floatation 



Archimede

s' Principle



Graph of anomalous expansion of 

water 



Hydromete

r



Anomalous expansion of 

water 



Sea breeze and land 

breeze 



DC motor 



Apparent depth 



Total internal reflection of 

light



Optical 

fibre

structure 



Light pipe 



CONCAVE LENS

CONVEX LENS

Types of concave and convex 

lenses 



When an object is at focus before the convex lens.



When object is at infinity before a concave lens



When object is at infinity before a convex lens 



Human Eye

Anatomy



Eye accommodation, near point and far 

point 



MODERN



Fire Hydrant



Pascal’s 

Law



Hydraulic 

Brake 



Hydraulic 

Jack



Electron dot diagram of  carbon dioxide



Lewis dot diagram of  Ammonia gas



Important Derivations 



1. Derive the equation F = 
𝑮𝒎𝟏𝒎𝟐

𝒅𝟐
. 

Where, 

F  = gravitational force

G = gravitational constant 

m1 = mass of the first object 

m2 = mass of the second object 



2. Derive the equation g = 
𝑮𝑴

𝑹𝟐

Where, 

g = acceleration due to gravity 

G = gravitational constant 

M = mass of the planet 

R = radius of the planet 



3. Derive the relation Q = msdt 

Where,
i. ‘Q’ means the amount of heat lost or 

gained 
ii. ‘m’ means the mass of the object that’s 

losing gaining heat 
iii. ‘dt’ means the temperature change.



4. Derive the relation F2 = F1 (
𝑨𝟐

𝑨𝟏
)

Where

i. F2 is the weight carried in the second piston and 

A2 is the area of the second piston of the 

hydraulic machine. 

ii. F1 is the force used in the first piston and A1 is the 
area of the first piston of a hydraulic machine. 



Important Chemical Formulas 

And 

Chemical Equations 



1.   Principle of laboratory preparation of ammonia gas

Word equation : 

Ammonium chloride + Calcium hydroxide → Calcium chloride + Water + Ammonia  

Balanced equation : 

2NH4Cl + Ca(OH)2 → CaCl2 + 2H2O + 2NH3



2. Principle of laboratory preparation of carbon dioxide gas

Word equation:  

Calcium carbonate + Hydrochloric acid → Calcium chloride + 

Water + Carbon dioxide 

Balanced equation: 
CaCO3 (s)  + 2HCl (aq.)  → CaCl2 (aq)+   H2O (l)  +   CO2 (g)



3. Acid base reaction

Word equation : 

Hydrochloric acid + Sodium hydroxide → Sodium chloride + 

Water

Formula equation   :   HCl + NaOH → NaCl+

H2O

Balanced equation : HCl + NaOH → NaCl+
H2O



4. Double displacement reaction

Word equation :  

Sodium chloride + Silver nitrate  → Silver chloride + Sodium nitrate 

Formula equation : NaCl + AgNO3→ AgCl + NaNO3

Balanced equation : NaCl + AgNO3→ AgCl + NaNO3



5. Single displacement reaction

Word equation :   

Copper + Silver nitrate  → Silver + Copper nitrate 

Formula equation    : Cu + AgNO3 → Ag + Cu(NO3)2

Balanced equation   : Cu + 2AgNO3 → 2Ag + Cu(NO3)2



6. Combination reaction

Word equation      : Sodium + Chlorine → Sodium chloride 

Formula equation : Na +     𝐶𝑙2 → NaCl

Balanced equation:2Na +     𝐶𝑙2 → 2NaCl 



7. Decomposition reaction 

1. Word equation : Potassium chlorate ՜
∆

Potassium chloride + Oxygen

Formula equation : KClO3

ℎ𝑒𝑎𝑡

𝑀𝑛𝑂2
KCl + O2

Balanced equation : 2KClO3

ℎ𝑒𝑎𝑡

𝑀𝑛𝑂2
2KCl + 3O2

2. Silver nitrate 
Light

Nitrogen dioxide + Oxygen + Silver 

2AgN𝑂3
Light

2N𝑂2 + 𝑂2 + 2Ag 



8. Formation of carbon dioxide inside a fire extinguisher 

Word equation :  

Sodium bicarbonate + Sulphuric acid → Sodium sulphate + Water + Carbon dioxide 

Balanced equation : 
2NaHCO3 + H2SO4 → Na2SO4 + 2H2O + 2CO2



9. Formation of urea 

Word equation : Ammonia + Carbon dioxide → Urea + Water 

Balanced equation : NH3 (g)+ CO2 (g)
1500°𝐶

𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒
NH2-CO-NH2

10.     When a glass rod dipped in hydrochloric acid is introduced in a gas jar that 

contains ammonia 

Word equation : Ammonia + Hydrochloric acid → Ammonium chloride 

Balanced equation : NH3 (g) + HCl (aq) → NH4Cl (aq)



11. Reaction that occurs inside the fountain experiment to produce 

liquor ammonia  

Word equation : Ammonia + Water → Ammonium hydroxide 

Balanced equation : NH3 + H2O → NH4OH

12. Formation of acid rain 

Word equation : Carbon dioxide + Water → Carbonic acid 

Balanced equation : CO2 + H2O → H2CO3

13. Formation of glucose

Word equation : Carbon dioxide + Water → Glucose + Oxygen

Balanced equation : CO2 +H2O →C6H12O6 + 6O2



14. Erosion of the marble of the castle by acid rain 

Word equation      :  

Calcium carbonate + Sulphuric acid → Calcium sulphate + Carbon dioxide + Water 

Balanced equation: CaCO3(s) + H2SO4(aq) → CaSO4(s) + CO2 (g) +H2O (l)

15. When alkene receives plenty of hydrogen 

Word equation         :      Alkene + Hydrogen → Alkane 

Balanced equation   :     H2C= H2C + H2 → C2H6



15. When propane loses one hydrogen from each carbon and 
produces glycerol.



Unit 2 :  Classification of Living Things

Trophophyll

Sporophyll



Unit 3 :  Honey bee

Moulting

Parthenogenesis

Sex pheromone 

Spermathecae 

Histolysis

Histogenesis

Complete metamorphosis 

Honey production 

Composition of honey

Composition of royal jelly 

Apicology or melittology or apiology



Unit 4 :  Heredity

Mitosis 

Meiosis

Crossing over

Cytokinesis

Karyokinesis

Nucleoside

Nucleotide

Bonds between pair of nitrogen 
bases

Types of RNA

Heterosome



Unit 5 :  Blood circulatory system 

Serum and its use

Carboxyhaemoglobin

Oxyhaemoglobin

Polycythaemia

Thrombocytosis

Blood group 

Bradycardia

Tachycardia

Stethoscope

the function of purine: 
formation of RNA and DNA

Site of formation of urine: liver 
and intestine 

Plaque

Types of white blood cells: granular (neutrophil, eosinophil and basophil) 

and non-granular (lymphocyte and monocyte)



Unit 5 :  Pressure

Transmission of pressure 

Role of intermolecular distance in transmission of 
pressure 

excavator and hydraulic jack 

hydrometer, lactometer 

Floatation in the atmosphere: hot air balloon,



HEAT

Thermal energy 

Absolute zero 

Anomalous expansion of water

Radiation thermometer 

Heat is a flow of thermal energy.

Unit 9



Unit 10 :  WAVE

Total internal reflection of sound 

Colonoscopy, endoscopy, keyhole 
surgery

Optical fibre and its structure 

Types of the concave lens

Types of convex lens 



Maxwell's right-hand grip 
rule

Current time graph 

Rectifier 

Maxwell's right-hand 
thumb rule 

Voltage and frequency of the 
current supplied in Nepal

Magnetic field around a 
solenoid 

Unit 10 :  Electricity and magnetism 



Unit 14 

Classification of elements 

1. Metalloid 

2. Sub-electronic configuration of 

valance orbit 

3. Electropositivity and 

electronegativity 



Unit 15 
Chemical reaction

1. Example of negative catalyst: phosphoric 

acid (H3PO4)



Unit 16 : Some gases

1. Electron dot figure of carbon dioxide 

2. Carbogen

3. Acid rain: pH value of monsoon rain = 6

pH value of acid rain 3 to 5 



Minerals: characteristics of minerals 

Unit 17:  Metals and non-metals 

Percentage of metal in each chief ore of 
the metals 



Unit 18 :  Hydrocarbon

1. IUPAC name of glycerol (propane-1,2,3-triol) 
and glycol (ethane-1,2-diol)




