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Grade 9

A case study
A student from the US

He has been studying with us for almost three years now.
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The beginning

* He already had good grades in his studies.

* He was already very busy with extra classes and extracurricular
activities, which was a red flag for us.

* We reluctantly agreed to induct him into our program.



All the screenshots of the activities are taken from
work done by the student in the last two years.

No other work from his batch has been included in
this document.



We started with basic concepts and
are dealing now with advanced
topics taught in senior classes.

The snapshots may seem a bit advanced for his grade. We started with his grade
and built his conceptual competence to bring him to this level. We do this with all
our students. The other students in his batch have shown similar performance.




The start

* He joined a batch of six students.
* Three have dropped out since then.
 We run three one-hour sessions per week.
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The story of three years

A summary of the activities the student has done in the last three years since he
joined us.
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Having taught him and his batch calculus, vectors,
geometry, probability, abstract algebra, and statistics,
we are now teaching them Al/ML in Python this
summer. He is going into grade 10 this year!

They are already very good Python programmers, like all our other students.
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Partial snapshot of his online folder

All students have their individual online folder of activities that includes
programming as well as non-programming activities.

The recordings and notes of sessions are stored separately and made accessible to
the students.
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(3 Programming

(3 English

O Mathematics

(O History

(3 Plotting

(3O HTML Programming
(O Biology

(3 Chemistry

(3 Geography

O00O0OO0OO0OO0OO0OO0OAO

O Physics

o « .-rogramming

i

& Geometrical Plotting Part 3.ipynb
& Geometrical Plotting Part 2.ipynb
& Geometrical Plotting.ipynb

& Linspace.ipynb

& Python Introduction ipynb

& CreateWordCloud.ipynb

(3 Python

(O JavaScript

& String Formatting.ipynb

& Functions.ipynb

& Solar_System.ipynb

& Search Text In_txt_File.ipynb
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[ students_csv
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Oo ~ I-nglish

OO0 00000000000

i

& BookManager Engineer Song.ipynb
& VocabularyManager for Lyrics.ipynb
& | earning Spanish.ipynb

& | earnLanguageManager.ipynb

& BookManager Cinderella.ipynb

& BookManager Anna-Karenina.ipynb
& WordManager.ipynb

& Spelling Manager.ipynb

& Untitled.ipynb

& EnglishComprehensionManager.ipynb
& UsageManager.ipynb

& Word Scrambler.ipynb

& VocabularyManager.ipynb
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Oo ~ .-Chemislry

I ¥

& PeriodicTableManager.ipynb

& Periodic Table ipynb

& ChemCalcManager.ipynb

& ChemicalReactionManager.ipynb
& Grade9ChemistryManager.ipynb

& AtomManager.ipynb

& ChemistryCourseOneManager.ipynb
& ChemistryManager.ipynb

& Chemistry Compounds.ipynb

J/O/000(ao|o|0o|(0

& Ptablel ltil invnh




Jo ~ .-Iol‘ting

za [P

& GraphManager ipynb

& Graph Practice.ipynb

& Evolution of species.ipynb

& Evolution of species diagraph.ipynb
& Interesting Patterns_ipynb

& Plotting Equations.ipynb

& DecodingXyGraphManager.ipynb
& Plotting2DManager.ipynb

3 out

& Drawing a Carrom Board.ipynb

/0000000000

(Jo + = -History
i3 ..

& Ancient_Egypt HTML.ipynb
O Ancient_Egypt.html

& History about Ashoka ipynb
& Cold Waripynb

& Ukraine and Russia.ipynb

& Vikings History (Got Trolled Actual

OO0 00000

& History of French Revolution.ipynb

& Nrawinn a Badmintan Canrt and ite Calryylations

D

o «~ --Mathematics

& 8

& Trigonometry.ipynb

& Sin and Cos.ipynb
’rst Program.ipynb

& Math's and Plotting.ipynb

& |nequalityGridManager.ipynb
& | ogarithmManager.ipynb

& BasicPlottingManagerPractice ipynb
& | awOfProportionManager.ipynb
& SingleVariableManager.ipynb
& PolynomialManager.ipynb

& Building A Dream House.ipynb

& PowerManager.ipynb

J/ooooooooooaoao
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& BookManager Engineer Song.ipynb
& VocabularyManager for Lyrics.ipynb
& | earning Spanish.ipynb

& | earnLanguageManager.ipynb

& BookManager Cinderella.ipynb

& BookManager Anna-Karenina.ipynb
& \WordManager.ipynb

& Spelling Manager.ipynb

& Untitled.ipynb

& EnglishComprehensionManager.ipynb
& UsageManager.ipynb

& Word Scrambler.ipynb

O00O0O0O0OO0OO0OO0OO0O0OQO0ODODO

& \ocabularyManager.ipynb
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o « .-Programming

O .

3 Input

O Output

& Python Basics.ipynb

& Python Basics as Class.ipynb
& How to Find Folders.ipynb

& Reading a URL.ipynb

& Reading an HTML Table.ipynb
& Read and Write Files.ipynb
& Read_and Write_csv._Files.ipynb
& Search Text_In_txt_File.ipynb
[ students.csv

& Solar_System.ipynb
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Partial snapshot of the notes folder of his batch

year-2022-Jan-June
year-2021-Jan-June
year-2022-July-Dec
year-2021-July-Dec
year-2023-Jan-June
year-2023-Jul-Dec

year-2024-Jan-June

ij atomic-forces.png

F‘j calculus-differentiation.png

r‘-‘j chemistry-1.png
5] chemistry-2.png
5] chemistry-3.png
r‘j chemistry-4.png
5] chemistry-5.png
=) chemistry-6.png
F‘j chemistry-7.png
=) chemistry-8.png
E-‘j chemistry-S.png
C‘j chemistry-10.png
'-T'-'j chemistry-11.png
[:j chemistry-12.png
F‘j chemistry-13.png
1] chemistry-14.png

5] chemistry-15.png

J_T‘j wave equation.png

F‘j volume-area.png

F‘j some-more-binomail-expr.png

=) SAT-practice.png

F‘-‘j sat-aug-29.png

r‘] real-analysis.png

l:j ratio-of-force-between-electorons.p
I';j quadratic-equations.png

'7'] probability-iit.png

rﬂ physics-new-session.png

F‘j newton's laws_2.png

5] newton's laws.png

'-—‘j new-series-waves-particles-electron
4] new-series-waves-particle-heat-tran
'-—‘-j matter-state-and-heat.png

[‘_-‘j math-revision.png

] math-geflitsd&ER0m.pag 3

5] induction.png

[:'TI iit-area.png

5] hydraulic-pump.png
'otion.png
(=) glucose.png

[:'j geo-rotation.png

[=) geometry-deriving-equations.png

['_"‘] gavitational-force.png
5] force-of-gravity.png

%] force-of-buoyancy.png
[4) factorize-3.png

F‘j factorize-2.png

(=) factorize-1.png

F"‘] euler-topics.png

(=) diffential-equations.png

F'j cricket-world.cup.png

I @nece@ldnsprigm

F‘j factorize-2.png

[:-'j factorize-1.png

[4) euler-topics.png

4] diffential-equations.png
5] cricket-world.cup.png
4] conic-sections.png

5] calculus-kinetics-2.png
['-;j calculus-kinetics.png
5] black-holes.png

%] aops-2022-q-25.png

5] aops-2022-q.png

%] aops.png

[:-"] algebra-polynomials.png
=) algebra-2-reviews-4.png
F‘j algebra-2-reviews-3.png
'-_"'-'] algebra-2-reviews-2.png

5] algebra-2-review-5.png




=) waves.png

F"j volume-sphere.png

(=) volume-cone-2.png

[:'j volume-cone.png

=) volume-area.png

F‘j vector-speed-distance.png
=) trig-root.png

[:'j trigonometry.png

[=) time-travel.png

[:'j stats-average-vs-median.png
l:j stats.png

['_"] potential-calculus.png

ﬁ‘j polygon.png

[:'j physic-vector.png

=) periodic-table-trend.png
F‘j optics-similar-triangle.png

(=) optics3.png

'T"j maths-polygon.png

=) latent-heat-2.png

'T"j latent-heat.png

4] iit-q.png

'T"j history-of-usa-topics.png
F!j geometry-revision.png
] geometry-figures_3.png
'T"j geometry-figures_2.png
) geometry-figures.png

5] geometry-3d.png

F‘j geometr-overview-2.png
'T"j geometr-overview.png
F‘j gas-laws.png

4] field-and-potential-multiple-charges.|
'T‘j field-and-potential.png

I4] factorization.png
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I;j electricit-and-magnets.png

'7"] electricit.png

F‘j dynamics-calculus.png

':'j coordinates-median.png

I;J coord-geom-euler-number.png
';j coord-geom.png

(=) circuits.png

'T"j chemstry-bonds.png

) chemistry-review-and-colors.png
'] chemistry-mole-acide-base.png
IT‘] chemistry-bonds.png

':'j chemistry-acid-base-salt.png

<) chemistry.png

5] calculus-velocity-acceleration.png
I;J calculus-velocity.png

%] calculus-area-volume-length-of-revolt

=) calculus-area-circle.png
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[:‘] work-torque.png

'T"j work-energy-friction.png
9] waves.png

5] venus.png

F-'.] velocity-time-acceleration.png
4] vector-distance.png

F‘] trig-overview.png

'?‘j trigonometry-graph.png
IT.] trig-fromulae.png

'T":] trig-calc.png

rﬂ triangle-sides.png

'T"j radio-decay.png

E] puzzles.png

l;j projectile.png

=) pos-value-coord.png

'T‘j mechanics.png

[%] lines and ratios.ona




) mechanics.png

%] lines and ratios.png

) history.png

%] gravitation-wormholes.png
(<) field-and-forces.png

%] euler-number.png

%] energy-waves.png

':"] curved-vs-plain-surfaces.png
5] congruency.png

'T'-'j chemistry-valence.png

F-‘j calculus-physics-philosophy.png
ﬁ‘j binomial-calculus.png

(=) atomic-model.png

5] area.png

%] architecture-racism.png

') aops-q-25-2021.png

5] aops-q-24-23-22-2021.png

(<) xn-permutation-probability.png
[:'j xn-permutation.png

%] xnmanager.png

F‘j work-vector-3.png

(=) work-vector_2.png

[:‘j work-vector.png

(=) work-calculation.png

['_‘j vector-triangle.png

(<) vectors-defs.png

Fﬂj vector-area.png

r‘j speed-time.png

Iij spectrum-and-colors.png
(=) slicing-shapes.png

F‘j similar-triangles.png

(=) russia-ukraine.png

F‘j russian-revolution.png

G‘j quadratic_equation_and_roots_derivati
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F‘j quadratic_equation_and_roots.png

[:'j quadratic_equation.png

F‘j prob-mar-10.png

[T_'-"_'l physics-math-force-vector-gravitation.p
%] number-systems.png

F‘j mechanics-work-force.png

ﬁ‘j matrix-atoms.png

F‘j matrix.png

r"ﬂ linear-angular-motions.png

F‘-‘j kinetic_energy.png

4] ke-pe.png

5] jan04-2022-questions-waves-hiltler.png
F_-;j integrated-learning-xn.png

5] infinity-large-numbers-2.png

%] how-volume-works.png

') heat-specific-latent.png

'] god-religion.png
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I‘-}] atoms-mole-structure.png

'T"‘] calculus-derive-xn.png

F‘] circle-and-angles.png

'T"'] circle-and-angles-2.png

=) circle-and-its-parts.png

5] combination.png
desktop.ini

'T‘j electronic-config.png

I:‘:] electronic-structure.png

E‘j force-displacement-work.png

] geometry-walking.png

l:'j infinity-large-numbers.png




He, like all our students, is also a good
orogrammer because it helps them learn
Math, Physics, Chemistry, Geography, and
other subjects better and faster.

He knows Python (including pandas, numpy, and sympy), JavaScript, HTML, CSS, and SVG.

He is familiar with Java and OOP. It was never our objective to turn him into a professional
programmer. Yet, he is only one month away from being good enough to work as a
professional software programmer.
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import pandas as pd

webpage = "https://nssdc.gsfc.nasa.gov/planetary/factsheet/planet_table_ratio.html”
webpage

‘https://nssdc.gsfc.nasa.gov/planetary/factsheet/planet_table_ratio.html’

tables - pd.read_htal(webpage, header - @)

tables
[ Unnamed: @ MERCURY VENUS EARTH MOON MARS JUPITER \
] Mass ©.0553 @.815 1 9.0123 @.107 317.8
1 Diameter 8.383 9.949 1 9.2724 0.532 11.21
2 Density e.985 9.951 1 e.606 ©.714 0.241
t.index

RangeIndex(start=8, stop=19, steps1)

t.columns
Index(["Unnamed: @', "MERCURY', °'VENUS', "EARTH', 'MOON', "MARS', 'JUPITER",
"SATURN', "URANUS', "NEPTUNE', "PLUTO'],
dtype="object”)

t.rename(columns = {'Unnamed: @": 'PROPERTIES'}, inplace = True)

t = t.set_index('PROPERTIES')
t

MERCURY VENUS EARTH MOON MARS JUPTTER SATURN URANUS NEPTUNE  PLUTO

PROPERTIES
Mass 00553 0815 1 00123 0.107 378 952 145 171 00022
Miamster NI\ nose 1 097794 0AW 121 848 an 18R n 187

1 t.Gravity.astype(float).plot()

<Axes: xlabel="name_of_planet'> 1 t.Gravity.astype(float).plot.pie()
<Axes: ylabel="Gravity'>
MOON EARTH
2.0 MARS
VENUS
15
MERCURY
JUBITER
1.0 1 H PLUTO
5
0.5 NEPTUNE
001 ; ; ; ; nd5699 33343
MERCURY EARTH MARS SATURN NEFTUNE

name_of_planet

<html>
<head>
<script language = "javascript” type = "text/javascript”>
<l--
for (friend o
console.log(friend)
}
for (let i = @; i < friends.length; i++){
console.log(friends[i])
}
f1--1>
</script>»
</head>
<body>
</body>
</html>

! ple.figure(figsize = [20,18])
2 word_cloud = WordCloud(
3 wideh = 828,
4 height = 302,

background_color = 'white').ger _from ies(f jes)

7 plr.imshow{word_cloud, interpolation = “bilinear')
& pltoaxis{ off")

@ ple.show()
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B e S
figure(figsize=(2@, 6), dpi=8e) 65 ax.axvline(x = @, color
66 ax.axhline(y = @, color

(e, e, @, .1))
(e, e, 8, .1))

3 |#theto = np.linspace(@ * np.pi, 18 * np.pi, 108)

1

5 t = np.linspace(®, 1, 1e@)
6 f=10
7iw=2%nppi*f
4 theta =w™* t

a

@ yl = np.cos(theta)
1 y2 = np.sin(theta)

13 plt.plet{theta, y1, color = 'red’)
14 plt.plot(theta, y2, color = 'blue’)

15
16 plt‘shoi()_
oso
-0 75
1 plt.figure(figsize = (12, 6))
3 t = linspace(®, 5, 106@)
4 | f=2
5 w=2%*pi*f
& angles =w * t
7 r =3 #It is called amplitude of the wave
8
9 plt.plot(r * cos(angles), r * sin(angles), color = 'red’)
10
11 plt.plot(angles, r * cos(angles), color = "blue')
2 plt.plot(angles, sin(angles), color = 'teal')
13
14 plt.xlim(@, 30)
15 plt.ylim(-5, 5)
16 plt.gca().set_aspect('equal’, adjustable="box")
17 plt.show()
44
2
oi
-2 4
-4 4
[ ; - s - : +91)75699 33343

57 ax.legend()

68

59 fig.tight_layout()
78  plt.show()

angle vs sin

2 3 4 5 6
Circle: cos vs sin

=4

100
075
050
025
0.00
=0.25
=0.50
=075
=1.00

-'I.I.D -Ci.S D..D 05 10

info@xcelvations.com

=
-
*
-
e
w
o

cos vs angle

Circle: cos vs sin
1

sin vs angle

-1

-




504

254

25

50

75

Geoplotting to

study geography

=150 =100 =50 [ 50 100 150

® 140.00, 2948279.00
L ] 294B279.00, T044636.00
75 [ ] T044636.00, 16604026.00
[ ] 16604026,00, 39309783.00
39309783.00, 1397715000.00
504
25
o
-5
50
5
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He is good at data refining, visualization, and analysis

1 ss.Mass.astype(float).plot.bar()

2

<AxesSubplot:>

300 4

250 1

200 A

150 1

100 -

out[13]:

MERCURY -

VENUS

EARTH A

MOON -

MARS -

JUPITER

SATURN

URANUS

NEPTUNE

PLUTO

In [13]: 1 plt.figure(figsize=(1e,10))
2 ss["Length of Day"].astype(float).plot.pie()

Length of Day

VENUS

+91 75699 33343

<Axessubplot:ylabel="Length of Day'»

MERCURY

PLUTO
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outf11]:

In [11]:

Diameter

1 plt.figure(figsize=(1e,18))
2 | ss.Diameter.astype(float).plot.pie()

<AxesSubplot:ylabel="Diameter'>

MPITER

VENUS

MERCURY

NEPTUNE




Geoplotting

File Edit View Insert Cell Kemel Widgets

2 + 3= @ i}] +» J P Run @ C MW Code

 Plotting countries, continents,
rivers, and other landscapes |

In [1]: from xv.geo import MapManager

* Locating and identifying things fn (2]: 1 ke - MepManager(verbose - False)
on maps

ke.getRandomProblem({problem_type = @,
h ‘Fr

* Analyzing and predicting about T — | — o
places and Ve rifying Whether Furrfrances Belloy-en-France, Franceville
their analytical conclusions are |

right or not. )
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‘Managers” are our modern form
of books and question banks

All managers can generate an unlimited number of non-repetitive questions based on a set
of concepts.

The managers shown in this document are only those which were done by this student. He
used a large number of managers, but only a few are presented in this document.
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Each manager contains a large number of problem
types. This document shows it for a few managers. In
other cases, random sample problems have been
shown.



Managers from math.

In [1]:

In [2]:

In [3]:

1 from xv.math.algebra import AlgebricExpressionManager

1

1

£

O~V R WN RO

9.
1e.
11.
12.
33

ke = AlgebricExpressionManager()

ke.printProblemTypes()

. _problem_add

. _problem_add_advanced

. _problem_subtract

. _problem_subtract_advanced
. _problem_multiple_subtracts
. _problem_multiply

. _problem_multiply advanced
. _problem_divide

. _problem_divide_advanced_1

_problem_divide_advanced_2
_problem_divide_advanced_3
_problem_division_with_zero
_problem_power_with_zero
_problem_abs_values

+91 75699 33343
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Find the absolute value of

ifx<0, y>=0
Arzwer

y—x

Solution:

abs (x — y)

=|x-yl

letx=-8 andy=35
= |(—8) — (9)]

= |-13|

=13

Hence,
Ix—yl=y—x Seer

Note:
X+y=-3
Xx-y=-13
y-x=13
h+y}=3

info@xcelvations.com

—Sv+8x+ 2z
—O—-w+x—2y+62

Arzwer
dv+w+Tx+2y—4z

Solution:

We have to subtract second expression from 1
—Sv+8x+2z

—Ov—-—w+x-2y+6z

The coefficients of variables v, w, x, y, z are:
v w x y =z
-5 0 8 0 2
-9 -1 1 -2 6

As We have to subtract second expression fro
we will change sign of each coefficient in the
v w x y =z
-5 0 8 0 2

9 1 -1 2 -6

Add the columns:
» w x y z

4 1 7 2 -4

=2 The sum of expressions:
=4dv+w+Tx+2y—4z




We can rewrite Find relation between a p{s)and s Bmd lengm of e oo flx) = At + dx + Joevmen x = land x =2 Fnd Srce amd of e T COn WIOSE BaSe Mas AUS 1 and Peight 3. Traalue ot log; M3 & -c2e3s coesse 1007, 2 32 e
= T sinh asinh 3 =(1+ 10
V261 = /216 + 45  wherex =216an u- A VT mih® | b)Y vio) _—
b= ) :"“"" logr = T>1
f(Ax + x) = (Value of function) + (Rate of ct - "““’":m R i S of
" - ur + mrl
= f) + (if(.‘l')) - t=time mmﬂamwamumlnvﬁ+ﬂ-"(l"&.‘l’)-#ﬁ i
dx Angwar ) e =arir 4D
v’ (s) = 2as + (D) 24 i - o] | 1omricni<o
d axel(l+10
=f(x)+(-— x)-Ax Sshaten
=V <xe1(14viB) P
First Part: ]
I ' .‘{l‘r) ] 2 4 & B 10 12 14
=f(x)+ — - Ax Cone (radius: 1, length: 3, center: {0, 0, D), theta: 2r) ——
X3 o %.,(,) =l fog, M1 =3 o
21673 "
= 216+( 5 ).(45) - .=;;¢);, o
-4 4
d -2
5 = a=uv(s)—uols)
_6+E ds
. . 000 025 050 073 100 129 150 175 200 4] ['Strunt
d
=T acual valueis /261 = [ote- [urguiss ... -
0 [
.u.-‘f«‘u,’
S r——uy sl i IF(O) I!:(.l} 0 H 4 & B 10 12 14
ve e 2 2 - FEATS - a5 T
6x8+ ,(9-5) x(6—-2) ST ::am-aumiz:immmmﬁa sit
(2} = 2as = —*(0) + P(s) "
Answer: - (EM) +1ds
1485 1 - The value of 31|' i 1143, 6.667, 4706 3.636 25 1905 129
31552 ’ 4
Second Part: -H--L[ () +lﬁ| 551
Solution:
(4—-5) 17511 a025=16
6x8+ "0 x6-2 ¢=;(|)-_‘::(‘s) -|[J( (4 +4x+3)) +u.l il
(3 )+0x—a)
12,54
9 10.0
= =5 as (4—-5) =
6x8+~—x(6 2) 751
(S )+5%—4)
5.0
9 i
= T as (6-2) =4 2
468+ ——— 00
(5 )+5x-4)
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Answer:
1.29



1 ke.getRandomProblem(problem_type= 1EB)

1 ke.getRandomProblem(problem type = 19)

Solve the followings:

1 from xv.math.basicmaths import NumberUnitManager

\ Solution ZB.
Simpiify the folowings: Prove that 1
iy )7 - 8 = 1 ke = NumberUnitManager
50404 1 $ <logg3<3 Q. ---9 (=2N-10) - umber nager()
200 &0
1| ke.brintanswent) Q2. —-9 Solution 29. 1 ke.getRandomProblem(problem_type = 4)
! ke.printAnswer() 2 100 = 100
% or 3 <logg3 <3 Q3. 9#9 Convert 9 oz to ounce.
Solution 30.
0033 l Q4. 949 2 - 104 Note: You may use the following table:
- . . 1ounce = 28.35gram
= 1on{ 3 ke.printSolution()
&;1 h;:Fm?l ) : Q5. 9%-9 Solution 31. 1pound = 160z
' g3 7 2 102 I 1kilo-gram =  2.205 pound
3 = T0 1pound = 0.0005 short-ton
3 7 103 Q6. -9%-9 :
=“4¥6"TI5 :3,> o 1metricton = 1.12 short-ton
’ Q7. ——949 Solution 32 1long-ton = 1.016 metric-ton
. . X e O op L : * -0 _ ! igrain = 0.05scruple
48 S 1 1grain = 0.01667 dram
= :::; .% = 3 b 103 Q8. 9»—-—9 ) 1grain = 0.00208 ounce
= < 10, which is true Solution 33. 1 kilo-gram = 1000 gram
_B2elsl Q9. ——9%x—-—9 10 = —100
‘:;5‘6 Hence %(Iogmﬁ(% o0z
= 1206 Q10. -9%——9 Solutli;ln 34 long-teA———metric 2 /
= 2" - —104 — &
= ﬁ oun
. _ - I Qil. ——9%-9 )
Write arithmetic series of 2% terms. with first term (tp) as q’;lﬂdﬂ'\lmnmrﬁ'ﬁumu -y Solution 35. I
- .
pryos 6 ¢y h TOO kilo-gram
((V5) +0-0) + () + 0 1) + () +C-2) + =+ (§0) + 9 (# =) + () + - (1)
-1 Solution 36. The conversion path will be: \
1t can aizo be wiitten as Z (=) +»-k) " - _ ! oz—pound—kilo-gram—gram—ounce
0 1024 gram
Solution:
next term = (previous term) + diff Solution 37.
1, = fp + n + common difference 10
loga10 = — 90z PN
Please note that we start count of terms from 0. 3
1 pound 1 kilo gram _ 1000 gram 1 ounce
= fx=((yx)+=n-0 i =goz* * . .

Ll ] W 5 160z 2205 pound 1 kilo gram 2835 gram
n=1+0=((¢x) + - 0) + (- = ((¢x) + 0 1) logw2 = in grain
=t )= ((Y5) + D 1) + (=) = ((§7) +-2) 1 11000, 1

—gr__ = * * ounce scruple
16 2.205 1 28.35 <

o =te g+ = ((JF) + - (#-2)) + D = (({F) + - (- 1))
te =ty + (=0 = ((§%) + (=9 (* = 1)) + 0 = ((3%) + 2 - (*))

Therefore. the series is

=9 *0.9998120353373564 ounce

= 8.098308318036207 ounce

(/%) + - 0) + ((¢%) + =0 1) + ((§5) + 0 2) + -+ ((Y5) + 9 (2 =2)) + ((§5) + - (2 =1))
=x+#(lM+x+e(lM—y+xe+(lM-22y+--+x++{l0)—yr(ze+6 -4t xe+(lD)—yslze+6-1)

e +91 75699 33343
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1 ke.getRandomProblem(problem type = 11) ke.printSolution()
2

Form 2-letter words from letters r, k. v, g, f. u, x. The words need not be meaningful 10014
Numbers:
1 ke.printAnswer()
2 90/14
1 2611 2 6 = 84/14
84 2T 1271 8014
1 ke.printSolution() 70n4
ways of selecting 3 from 9 items 1 .
Common Denominators: sorna
L
-(3)
¥ Let us make all denominators equal to their LCM = 14 s
= w&’w Sorted Numbers:
- _1%7 2x2 6x14 1x14 1x7 2x14 R T 40/14
E 2%7" T2 "1214" 114" 2%7T" 1%14 TR EE TR i
il 7 4 8414 7 28 221116
‘ AT VAR VAR VAR ! Frerrt 2014
=84
Sum: . 1=14/14 20/21 = 13/14 (Avg)
! ke.getRandomProblem(problem_type= 2) Average. Median: 1014 12 = 714 . ’
. . As we have common denomr Average of numbers The mamber of fractions & 6, an even number. 0na .
Find the ratio of numbers 0.014, 0.031 and 0.58 -2/7 = -4/14
-2 4—70 The middie term is Sx1 Tmmm 10114
— " =% ' DU B
e.printAnswer()
: = M _ 1 40 Hence, the median will be average of 3rd and 4th terms. 204
14 : 31 : 580 1472 5T
Median
-2 - . ETLTE S
1 ke.printSolution() 7 21 | +3
- _% -40/14
-7 o |
The greatest common divisor (GCD) of the numbers 27,12 and 3 = ~ 2 —
1
To get ratio, we have to divide the numbers by the GCD. =3

Ratio of numbers 27,12 and 3

~J

27 12
38
s +91 75699 33343 info@xcelvations.com
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L ke.gethandonProblem{problen_type = 7) AR T

Marivm has 7 farm. Each farm has 2 garden Each garden has 60 tree. Esch tree has 10 fruit
‘cost of maintaining sach tres is 50.5. Answer the following questions. x 4
=— +Xxy

1. What & the fotal number of farm?
2. What is the total number of garden?
3. What i the totsl number of tree?
4. What is the total nember of fruit?

5. What is the total number of beoe? Answer.
8. What &5 the fotsl sales vale?

7. What is the total cost?

'yt | 2

B, What & the net profie? = x"‘ + il T W= R
L ke.printSelueisn() 3 3 2?’2 Sly‘
The equation of the question are as follows: Soiution:
| Mary = 8 garden 4
1 sarden = 20 tree (i+xy)
1 tree = 20 fruit 3)’
1
|ful'1'-ﬁ5u 4 4k
()
o : = =) e
| box = $5003 |sell price]
L gﬂ(k 3y
1 garden = 5200 feost price]
4 x\* 4 e\ 4 x\?
Let us do calculations: — B ] [ 0 il ] s ! = e
() () @ () () =) (5)
Total sales revenus
=8 il e snmme B png oSSy ¥ elan
- 8ly i 9y? 3y
=B g w:: So, 160 tree
20 tree 20 fruit ol +£+£+'M"2 +x'y' +
-sm.—m.% So, 3200 fruit T8Iy 2T 3 3 g
20 tree 20 fruit box
=B garden » * = _ So, 800/3 box 4xy?  2x*  4xt x*
garden " tree " 12 fruit =xr e — A —— +——
3 3 27 81
" 20 tree 20 fruit box 58 yz y‘
= 8 garden » i e ‘lﬁfﬂﬂ'ﬁ
=hmcm.1'id‘! A W T
= $6A003 modulus of z = r = |2] = /() +(-=3) = 4.24
Cest
i f =3 Sifi=A i
£200 argument or phase of z = ¢(z) = tan (T)=lm (T)=—0.?BS=—4S
-g.\d'ﬂ
m Now.
= + 8 garden
i 3-3)
= $1600
={r€”"+”]‘
Net Profit
= Total Cest - Total Revenus :r‘e‘aﬂl’-l-‘]i
= $6400/3 — $1600

4(2nx + ) can be solved formn=10,1,2,3, ...

= $16003 +91 75699 33343

The distinct values are:
B =(2#0%x+—45") x4 = 180°

Write expression for arranging k items from a collection of mitems
B

Note: P is read as m permutation k.

Answar:

(—k +n)!

Salution:

Arranging k out of m things.

As we start with mthings and r places

1. For first place. we can choose any item from mthings, so we have m choices.

2 For second place. we can choose any item from remainder m — | things sowe have n
3. For third place, we can choose any item from remainderm — 2things sowe have n —
Thus, for kth place, the chocewillben—(k— 1) =n—k + |

Now, all choices are dependent on each other, so will get a product to get the result.
= Pl=nln—1Dn-2)-(n—-k+2Dn—-k+1)

mn—1¥n—-2)--(n—k+2Dn—k+1n—kXn—k—1)-- 2’
(n—kXn—k—1)-~+3+2+1

TR A4 AN . AATRReTELE, AEPELT_CT_ TN, S W T arge )
rtre
== * c0s(TRETE) & ¢ * mOwe_lefr_right
¥ = r* sia (ThET3) + ¢ * SOvi_up_Cown
pit.plotix,y)

soprional o
oit.geal) et asgeet( ageal’)
plt.a=is( off")

FH

info@xcelvations.co

splot polst 8

plt_plot(cos(thata), iia(TRATa), Adrier = "0°, color = “Bled’, narwar]
pit.gcal).aamotata(f s (co5(8), s54(8))", =y=(cos(Thata) * 1.32, sia(’

*ploT radies OB
pit.plot((e, cos(thata)), (@, sia(thata)), color = "Blews’)

splot palst €
glt.plot(czos(thata), @, Adrioir = "3", color = "gredn’, Adricirilice = 3
it.ged() nmotat(F'C", my=(cos(Thata) = .85, -0.11), =mycoordie'dat

splot 1isa OO
1agél = F°7° o
= LeFT/Right

- x

- sos(8)"""

pit.plot((@, cos(trata)), (8, &), color = "red")
plt.gca().sesctate(ladel, xye(+8.32, -8.39), xycoords="data’, color

splot lime s
384l =« ¥ (s
- g/ Dot

-y

= sia(8)"""

plt.plot((cos(Tthata), cos(Tthata)), (@, sia(theta)), color = “green’)
elt.gea() . anmotate(latel, =y=(eos(TRata)+0.83, sin(TRata)/s), =yeoon

soptional =ode
slt.xlia(-3.2, 3.1)
eplt.ylia(-3.12, 3.2)
elt.gea() set asoeet( ageal")
elt.a=is("off")

elt. show()

B {cos(B), sind))

arcBA =@

A(l, 0}



Find formula of cos (A — B) and sin (A — B)

Answer.
cos (A — B) = sin (A) sin (B) + cos (A) cos (B)

sin (A — B) = sin (A) cos (B) — sin (B) cos (A)

Solution:
SA—B) _ A il

=—> isin(A— B)+ cos(A — B) = (i sin(A) + cos (A)) (—i sin (B
— isin(A — B)+ cos(A — B) = sin(A) sin (B) + i sin (A) cos |

Taking real terms of both sides:
= cos(A — B) = sin(A)sin (B) + cos (A) cos (B)

Taking imaginary terms of both sides:
= sin(A — B) = sin(A) cos (B) — sin (B) cos (A)

Prove

el? = cos(0) + isin(0)

Answer

; N .
€'=I+IO—T—T+§+E+O(f)
cos(@ =1-%+Z +0(¢F)

sin(@ =0-< + & +0(¢)

= &% = cos(0) + isin ()

Solution:
; N W P W
#=1+i0-5 -5 +3 +15 +0(F)

cos(@) =1 - % + % +0(6F)
sin(@=0-2 + 2 +0(¢)

= ¢ = cos(0) + isin(0)

Find approximate value of the sguare root of 1030

ke.printAnswer()
10.10

ke.printSolution()

(al-{»lt)'i =a? +%a‘;" sl v

1 19
=(a+b)s ﬁ1+i§'b

The closest perfect 3 power of 2 number iz 1000 = 105,
Therefore,

1030 = 1000 + 30
=a= 1000

b=30

x = 10005 = 10

(1030)7 = (1000 + 30)5

11
—X+-3-—§-b

=101 491 75699 33343

Please note that the actual rootis 10,10

@. _problem_traditional_division
1. _problem_divisible_by multiples_of_1@

2. _problem divisible by 4 8
3. _problem_divisible by 2 5
4. _problem_divisible_by 3 9
5. _problem divisible by 6

6. _problem_divisible by 7 13 17_19 29

7. problem divisible by 11

Is 733100 divisible by 77

Arswer

False

Solution:

We will apply last digit reduction meth
The reduction factor for 7 is -2,

Step 1: Number = 733100

-2 times of the last digit of 733100
=-2*0=0

Remove the last digit from 733100
= 73310

Add 0 from 73310
=73310+0=73310

Step 2: Number = 73310

-2 times of the last digit of 73310
=-2*0=0

Remove the last digit from 73310
=7331

Add 0 from 7331
= 7331+ 0= 7331
Step 3: Number = 7331

-2 times of the last digit of 7331
=-2%*1=-2

Remove the last digit from 7331

info@xcelvations.com




Physics is easy for him

File Edit  View Insert  Cell Kernel Widgets Help View Insert Cell Kernel Widgets Help
B+ %@ B 4 & PRN B C W coe - a B+ ¥ PRin B C W code v, =
1 F=1/(4 * np.pi * e@) * (q1 * q2)/ r ** 2
In [5]: 1 import matplotlib.pyplot as plt
2 import numpy as np - 1 F=(ql *q2) / (4 * np.pi * e® * r ** 2)
In [3]: 1 :i = 1.6@217663e-19 : 1 plt.plot(r, F)

[<matplotlib.lines.Line2D at @x7fd4f201b8ed>]
out[3]: 1.60217663e-19

le—-22

In [4]:| 1 q2 = 1.68217663e-19

2 |q2
Out[4]: 1.68217663e-19 2.0
In [12]:| 1 e@ = 8.854e-12

2 ed
Out[12]: 8.854e-12 A
In [13]:| 1 r = 0.837

sl 1.0 4
Out[13]: @.837
In [18]: 1 r = np.linspace(©0.637, 1, 1@8) 05
In [26]:| 1 r = np.linspace(0.001, 0.093, 100)
In [27]: F=1/(4 * np.pi * @) * (g1 * q2)/ r ** 2 0.0 4
In[28]:| 1 F=(qL*q2) / (4* np.pi * €@ * r ** 2) 0.00 0.02 0.04 0.06 0.08 0.10

+91 75699 33343 info@xcelvations.com



A circuit has resistances Rp, R, Rz, R; and Ry in a series connected to a voltage source V. What Setting plt.close()
Before deleting defs: len(str(soup)) = 9@495
After deleting defs: len(str(soup)) = 89461
Rp R; R> Rs Ra setting plt.ion()

g\h'\ Ahﬂ .AA'\ Ahﬂ AAA Problem Template: _problem_plot_fundamental_frequencies
¥ v L v Plot waves with fundamental frequencies.
Answer:
Vv
@ f=05 f=1 f=15 f=2
2 2 2 2
O el ] N 0NN
-2 T T T -2 T T T -2 T T T -2 T T T
N 000 025 050 0.75 1.00 0.00 025 050 0.75 1.00 000 0.25 050 075 1.00 000 025 050 075 1.00
NEWEr

Ry+R +R, +R; + Ry

f=25 f=3 f=35 f=4
Solution: 2 2 2 2
The total voltage is sum of voltages across each resistances in a series. 0 -W 0 W\/ 0 /\/W\ 0 -/\/\/\/\/
_2 T T L] _2 L ¥ L _2 L ¥ T _2 T T T
V=V+V+V+V i+ ¥ 0.00 0.25 0.50 0.75 1.00 0.00 025 050 0.75 1.00 0.00 0.25 0.50 075 1.00 0.00 025 050 0.75 1.00
i o ’ resultant wave of
As the current through each of the resistance in a series must be same: nEEp— ¢ all‘ fundamental waves
=> IR=1IRy+ IR, + IR+ IRs + IR, O -+ 20) - k . L o
e 4l A series of springs in a series with s
= R=Ry+R +R, + Ry + Ry and acceleration ar).
_ _ _ o Answar 21 N l
The capacitors with capacitances C and C) are connectedina al)=?‘iﬁf)+;'£)(l)+i*iﬂl) I :
dt dt dt 04 — 4+
i C
Ll i - lﬁ - £ — ﬂ
a)=i- —=x()+j- W)+ k- —z(1) Solution:
dr? dr? dr?
v S The total displacement is sum of dis
= s - - - The potential energy due to two
) =x(0)-i 4+ y0) - j+z(0) - k [ﬂl_ 1 a9
s d i e =74 X=Xxp+X]
( : - i )y — u[r)n.a.'..r(r) The net potential energy of the s
L 1. the sum of potertial energy. & As the force through each of the spi
Seutan: d - - ~ 2 the sum of potential energy of
The total voitage on all capacitors connected ina seriesis the su =E(“")"+’(‘)'1+ Z(l)-t) (—; [-} +!:' F F F
= Uen 1
V=W+W T v — D A g
-d o-d_ s d +Uo kK & Kk
A5 the chargs on each capacitor in 3 sefies s same: ="z-‘“)+j'zﬂ)+k'zzﬁ) 1
L P =aV(n) +aV¥(n) P11
(: c: ? =;ar)=EW) +_4:q_m_‘ ESS 1-:1—"*'"";
g 1
=t o —71f
I df- d ~ d - d
b Gy =z\i-F*O+j-ZA)+k- 220 =gV (R)+aV(h) 1
Tta 1 ( 4041 ) =l a
+ — — 4 —
|~ | k
Bl =21 4 i Extr45 Lo yk & o Mnen L
Ttg =i g0+ P ykeag 39343 info@xcelvationscom === o=mmrmmmmmemremeemeeeeeeeeoo-
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if sticks of lengths lp. 1. I2. I3 and [ are joined together what is the resuftant length?

ke.printAnswer()

I=lo+h+hh+hi+1s
ke.printSolution()

Assuming that the sticks are joined in a straight fine. the resuitant length when sticks of lengths fo. 1. 2. [1 2
I=lh+h+h+h+ls

if they are not joined in a straight fine, the resuitant length will be a vector value:
I=lo+h+h+l3+1s

in absence of any information, the second result is more appropriate.

M4, The motors of a rocket launched from the Earth are used only near the Earth in order to give the rocket just

velodty of the rocket is a minimum and calculate the speed with which it hits the Moon's surface (the motion of ¢

Mass /kg  Radius /km
Earth 6.0x10* 64 x10°
Moon 73x102 1.7x10°

Earth-Moon distance = 3.8 x 10° km.

Answer:
M4, 3.4 x 10° km from centre of Earth: 2.4 km s,

Find the heat required to convert 100 *C steam to 150 °C steam

q = mcAT

q = (25 g)x(2.09 J/g-"O)[(150 °C - 100 *C)]

q = (25 g)x{2.09 J/g-*C)x(50 °C)

q=26125)

The heat required to convert 100 °C steam to 150 °C steam = 2612.5

Step 6:

Find total heat energy. In this final step, put together all of the answers from the previous calculations
HeatTotal = HeatStep 1 + HeatStep 2 + HeatStep 3 + HeatStep 4 + HeatStep 5

HeatTotal = 522.5 ) + 8350 ) + 10450 ) + 56425 ) + 2612.5)

HeatTotal = 78360 J

Answer:

Express f as a function of v, u

Focal length of mirror

Distance of object from mirror
= Distance of image from mirror

f
u
v

Use constant = 1

ke.printAnswer()
1 = B +v
[ w

1 1

> — = — +
f v

= -

ke.printSolution()

Let:

f = Focal length of mirror
u = Distance of object from mirror
v = Distance of image from mirror

The relation between variables:
= 1
E 95

o e

4xey 2

O A 1 q -
= ¢ E dS = _4,60?’4"2

—_— q
— EdS =—

+91 75699 33343 Jc¢ info@xd@vations.com

The heat required to convert 25 grams of -10 °C ice into 150 °C steam is 78360 J or 78.36 k.

advanced_form

5 L
v=%s = /lds:/vdl = .!—su=/vd.t
ap i

1

(1) [} I
d
a=Iu = /Idu=/adl = u~q;=/ad!
g L] o
T

5 T (]
=>%s=m+fadr=>/lds=/[vu+[ad1]d!
S0 L] iy

o

a—du=:»a—dsdv=>a—udv=> ads = [ vdv
T odi T dit"ds T ds B

b o

p=mv=m_s

L 5 L f
= %s=m+/adl = /lds:/[zm+/adl di
5 f f

fo

5 o
d d d
a=—v=>a=—s—sv=>a=v—sv=> ads = [ vdv
s0 vy
p:mv:mas

RS [—_
—ma—mz _MFS



Chemistry has been in-depth and fun






