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(GEOMETRY)

(01) GEOMETRY 13"

(Lines & Angles TaG T Wt %{\)

We have divided the geometry into five sub-
topic, which are as follows:

g fad’ T & ot ITA WA 2 TT- A TEAHR
Teor- wEw

Point, Lines and Angle/ 9%y <l ot o
Triangle /: %rq

Quadrilateral/ © Y

Polygon/ YEUH

Circle/¥ 3

Points, Line & Angle/‘ QWF@ Wt

1. Point : A point is a circle of zero radius
TTEHCTYTERIWE, TA oF oF BERSTR o o83

Types of Point/ I W& 'Q‘TE\ <h

(a) Collinear Points: If three or more points
situated on a straight line, these points are
called collinear points.

TERGCTY TECH T o AT Ha, : — 9 Sl S0 -
TP VRS T HT Tod I ey TR SR o1y WeR g | TTaEH
Example : Points A, B, and C are collinear.
TLERIAAI WA, B, T %C TEoGeEN

A B C

@ @ @
Non-collinear Points: If three or more points
are not situated on a straight line, these
points are called non-collinear points.
T SRETY R AT ol T Chall : — TT9 Rl 0% -
S TR T T GU N el Tl STy R B 1 TREH

2. Lines: A line is made up of a infinite number
of points and it has only length i.e., it does not
has any thickness (or width). A line is endless
so, it can be extended in both directions.

E%?«l{ftﬁf@%rwwq A | - AR TR S

T UTR GEFT. VAT T BH B TEET Syl e
T AUCERG °F OF R AOTY e U A S T | TS E g
&3 T §WHARE on- o3

(b)

(a) Straight line: A line which does not change
its direction at any point is called a straight
line.

TH TR T SR & - ST T TR o T
el THEER WG o B TS

A€ >B

(b) Curved line: A line which changes its
direction is called a curved line.

(0 TR oy STor SRR o8 @1 TTFed o0&l TR 9
T T e oF &1 T3

A

(c) Line Segment: A line segments has two end
points, but generally speaking line segment
is called a line.

W GHCTHG, FUCH T AT TR, W e, et
3 g o oy guer dmeg & €W

[ o
Types of Lines/& T @ @3 &

The lines are basically of five types as discussed
below:

TEHTTA 1T o T8 aFEHs

Intersecting Lines: If two or more lines intersect
each other, then they are called intersecting
lines. In the figure AB and CD are intersecting
lines.

T g e - SToH T a0 cR AN : - OF - WSR3
T T HEH G TS THHRG - F g1 IS
T, TWAB U wCDA TS TG ~ TR

C B

D
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(ii)

(iii)

(iv)

Concurrent Lines : If three or more lines pass
through a point, then they are called concurrent
lines and the point through which these all lines
pass is called point of concurrent.

S TR - T A AR - RS- |
TR S TG RTEA D TR - OF Tl TG, g Sor9 0|
TR T TR - SR e ok ~TTEY T TN

Parallel Lines : Two straight lines are paral-
lel if they lie in the same plane and do not
intersect even if they produced infinitely. Per-
pendicular distances between two parallel lines
are always same at all places.
I oG - ST Y T 9 Wt 9%H TRaR T
M A WY TR WL AL [ 0AT- BT @ bl F - It 9
TG WA ot e d TRtg T & DE F T AT
TAWR Jeoh | TR awes

A B
<—0——
<—0 o—>

c D

In the figure AB and CD are parallel lines.

" EE@)Fdrc, T @AB T HCDwk | WekkRg - SEH

Symbol for parallel lines is | |.

Hence, AB | | CD.

3 wwEs U W | i oo | 75

T AB || CD.

Perpendicular Lines : If two lines intersect
at right angles, then two lines are called per-

pendicular lines. In the following figure AB and
CD are perpendicular lines.

| TTCHRG, ~ SToH o o 7882 o1et 961 3T &t 0
T o & WG < S MR = BF E1 TR % W) Iat
AB T W%CDcT ® WicHas - 56§

Symbolically it is represented as AB | CD or
we can also say that CD | AB.
TUER TWSAAB L CD = T § I Vet Wege, o ot

- k- Tlegw- «CD | AB &3

v)

IMPORTANT POINTS - LINES

3.

Transversal Lines : A line which intersects
two or more given lines at distinct points is
called a transversal of the given lines.

TS TR+ STOHE R 7R QR a8 TR AR : - CIEEST ¢
RWUTWH W )T TG Rt TN WO T §
- TS H F B TR

In figure straight lines AB and CD are inter-
sected by a transversal PQ.

" TI@)TET, T @Y Wy - SAB T sHCDEHS ohag TPQ
= HAFE T W EH

o There is one and only one line passing
through two distinct points.

RHC| TR, AR A A, T R, TF - TR
T HTE 3

e Two or more lines are said to be coplanar if
they lie in the same plane, otherwise they
are said to be non-coplanar.

T AT : - B0 T TN Wt | THEEH o g
- CEEAN AW WA R AT TN WeE Bl RN

e The intersection of two planes is a line.
TAN & o TS &oF - ohg, °8 AL

Angles : An angle is the union of two non-
collinear rays with a common initial point. The
two rays forming an angle are called arms of
the angle and the common initial point is called
the vertex of the angle.

- AAR TR - W - T | geTy T d TR &
TEH - F AP N CERE A d- RIW HopT THEARY
- et WH§ oF TAEEN A | oget SR - STy R o ]
- gl U3
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The angle AOB denoted by .ZAOB, is formed by
rays OA and OB and point O is the “vertex” of
the angle.

- o WOA T OB FAT ®Q & WAOB - TAOB
T T B IANA- A TR ool WATTHD - oAt HFT3

/
<
o e >

Types of Angles/ -~ AFHE h

Acute Angle: If the measure of an angle is
less than 90°, it is an acute angle.

WEA A G- T0F o I DO°TH R AEE
wWhet Weg 483

A
/
o B

0° < 0 < 90° (LZAOB is an acute angle)
Right Angle : If measure of an angle is equal
to 90°, then it is a right angle.

T - TN TH- S W T 7D0° - WA HE A
TEAE - R A B3
A

(i)

(i)

(]

B
0 = 90° (ZAOBois a right angle)

(iii) Obtuse Angle: If measure of an angle is more
than 90° but less than 180°, then it is a obtuse
angle.

T : - OF, SIcTol Gol- SWF ook ™ ©90° S : -
WELBO° SH R I G : - F W g N3
A

0
(o)
90° < 0 < 180° ( LAOB is an obtuse angle)

B

(iv) Straight Angle: If measure of an angle is
equal to 180°, then it is a straight angle.

B WAcH &T- S Ak W 7180° - W HE g

NIEEL W ot Bl o83
A
A
S B

0 = 180° ( “AOB is a straight angle)

Reflex Angle: If measure of an angle is more
than 180° but less than 360°, then it is a reflex
angle.

HESF WeTor &oT- S Wek W ®180° T&T : -
WEEB60° TH o8 W FECHES F ook &1 T 83
)
o)

(v)

B

A
180° < 0 < 360° ( LAOB is a reflex angle)

Pairs of Angles/- & & Hg

Adjacent Angles: Two angles are called ad-
jacent angles if:

T ST AR Aol S T e ©
They have the same vertex,

- www e

They have a common arm,

If- - g Aad Fgeg

Uncommon arms are on either side of the
common arm.

Yo P o Pgd r fa s ¥

A

(o}

B

In the figure, ZAOC and /BOC have a com-
mon vertex O. Also, they have a common
arm OC and the distinct arms OA and OB,
lie on the opposite side of the line OC.

' EI@)FE, ¥ AOC T w¥BOC - & - Wd T
IWHO T3 - W - ea g T geid & ©10C U wh
YR d gt g FDA T OB I U#E COC - & a8

‘B3 T WY o3
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Complementary Angles : If sum of two
angles is equal to 90°, then the two angles are
called complementary angles.

W WCIoH GRE & 8 I700° T a N aman g

(i)

- AES T F Aot B TEH
C
D
Iy
x°
A

B
Z/BAD and /DAC are complementary

angles, if x° + y° = 90°

Supplementary Angles: If sum of two
angles is equal to 180°, then the two angles are
called supplementary angle.

TS W OF STeh T @ R & oH I 80° 3 I aFE
BEW WA H F ook g1 TER
C

(iii)

x°

< A '

ZBACand /DAC is supplementary angles,
if x° + y° = 180°
Linear Pair of Angles: Two adjacent angles
are said to form a linear pair of angles, if their
noncommon arms are two opposite rays.

SR W oG- THY CleREl ST e 3
- THY AR T e YRS TRE S Farg ces
" WITCT- IR |

(iv)

o B
e In figure, OA and OB are two opposite rays

ZAOC & /BOC are the adjacent angles.

Therefore, ZAOCand /BOC form a linear pair.

' EI@)IEe, THOA T, HOB T WA~ RIGHYAOC

T % «/BOC T S&H- wegell s | ~@ZAOC T &
ZBOC Whg- oug T s

e Ifaraystand on aline, the sum of the adja-
cent angles so formed is 180°.

T T B - SURRG T ST WA 93T g
T S& 9 W o8 Jel80° B ATE
Conversely, if the sum of two adjacent

angles is 180°, then their non-common arms
are two opposite rays.

TS- 69 oW TR W U & & o Il 80T
- wywrad Nt g @ d oiTeT- Ry

Note:-

v)

(vi)

Vertically opposite Angles : If arm of two
angles form two pairs of opposite rays, then the
two angles are called as vertically opposite
angles.

I W EA- U o TR N W R T W
- T aEy oot TR et w weR W
- B TEW

A D
o
C B

e In other words, when two lines intersect,
two pairs of vertically opposite angles are
formed. Each pair of vertically opposite
angles are equal.

TERIR A TR YT TR - T FIS T~ BIFEH 3
IR B Ry FTIREEE WUsH o Y
- T B4, THY 0 R R B

e In the figure, two lines AB and CD intersect
at 0. We find that /AOC and /BOD are ver-
tically opposite angles

T R W ~TABT WCD YD TIE TF WEH
So, ZAOC = /BOD

Similarly, /BOC and ZAOD are vertically
opposite angles.

TS ®/BOC T #/A0OD ¥% | Eer =EW
So, /BOC = Z/AOD

Corresponding Angles : When two parallel
lines are intersected by a transversal. They form
pairs of corresponding angles.

TR FARITR T TS - & - TNAT WG T8
TS T W TR AR o & FHY Ol TR
Lines !l and m are intersected by the transver-

saln. Then /1= /5,/4=/8,/3=/7and £2

=/6.

W -F T Win TS TRE Th T A TS IS W AT S

/1=/5,/4=/8,/3=/7TT %/2= /6.
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(vii) Alternate Angles : When two parallel lines
are intersected by a transversal, they form pairs
of Alternate Angles. Each pair of alternate
angles are equal.

- Wt AR IR TR - ¥ - SIS R o
TS TTH TR THEA! R - et of & Y ¥ TEH
- U & W @ WIS CHY °F Y e HaE

n
3F2
8

5
776

> 1

p m

In the given figure alternate interior angles
£3 = /5 and /2 = /8 and alternate exte-
rior angles /1 = /7 and £4 = /6.

TR, AW - TRl - We¥3 = /5T /2=
/8T wF- WHH AH & L1=/7T /4=/6

Note:

Conversely, if a transversal intersects two lines
in such a way that a pair of alternate interior
angles is equal, then the two lines are parallel.

TS- & WoH ToF BETE hRg TR a0 W WS
¥ o TTE &t RITEeT- oF - R H - A & F -
qY AR RE WA T W - T ATEH

(viii) Consecutive Interior Angles : When two
parallel lines are intersected by a transver-
sal, they form two pairs of interior angles.
The pairs of interior angles so formed are
supplementary

T Vol Heh oF TR IR as Torehy = & -
TS R 7B A 3T ASTor AT W, W F o W
L@y ATTRESAS LW TF F AA®H & TR

4('[
) 4’7/2
8
< 5

7[76

P m

Pair of interior angles are:
L2+ /5=180° & /3 + /8 = 180°

Aditya Ranjan (Excise InspectorD
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(  TRIANGLE/, ¥& )

Properties of triangle /: TEHF A

1. Sum of all three angles of a triangle is always
180°, i.e. ZA + /B + ZC = 180°.
- SWR, - I & o & ol 9e1180° § & °ig3
T W  /A+ /B+ /C = 180°

A

B = C

2. If a side of triangle is produced, then the exte-
rior angle so formed is equal to the sum of the
two interior opposite angles.

T T TETE WI- THHE oF WA ok TRl Aol s &

7T 0 90 AR WOW AF o AW T, | & 2

T A 63

ZACD = /CAB + Z/ABC
A

o

pAB S

3. In atriangle the angle between internal bisector
of a base angle and external bisector of the other

base angle is half of the remaining vertex angle.

/A
?.

- S, WE W - O ¢ W @0 Wk oh = &-
T HCTHRT ;| it Woh @ Aol 4 & - F @ % oBT
- ACHSCHF® wIof o © o8 A oh3

/A

2

According to this property /BEC =

Teenwer @ TR s BEC =

4. In AABC, the side BC produced to D and angle
bisector of ZA meets BC at E then
Z/ABC + ZACD = 2 ZAEC.
AABC' @8 BC - @D T- 0 o)A 78el /A -
T T4 &-AdE BC SAYWYE o | T TTg=eml g

ZABC + Z/ACD = 2 ZAEC

7.

The angle between perpendicular drawn by a
vertex to opposite side and angle bisector of
the vertex angle is half of difference between
other two remaining vertex angles.

FFETET WCHE o T | A)- el I RHPEH Aot 3
T Td &-F WETE OF ACHECL I WFE of & o Heh
- R AES

A
B D E C
AD | BC and AE is angle bisector of ZA
/B-/C
Then /DAE = T

(i) Sum of any two sides of a triangle is
always greater than the third side, i.e.

T TETE TEEE T W U, | AR § RS
? A WSR AT, W

a+b>c
b+c>a
c+a>hb

A

B

o} (o

(ii) Difference of any two sides of a triangle is
always smaller than the third side.

- SW T¥TF TR E T & o HoATE SN § o

TIAT AR YETL W

|la-b| <c

|b-c| <a

le-al <b

A

B a Cc

(i) Angles opposite to the equal sides of a tri-
angle are equal.

- T qECt TPORHRNG T B o (& OF SO aWh

T EEY

The angle opposite to the greater side is
always greater than the angle opposite to
the smaller side.

TG oF A WIor oF ock & of EWH§ oF g
T W WoRaw OE 4 63

(ii)
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8.

9. Area of Triangle

A

B a Cc
(a) Sine Rule : Ratio of side and sine of

opposite angle of a triangle is equal to
double of circum radius.

TAS Wfd - TW] Tt WIg o wol<- & o8l
S e WA o T e, g W AW, T
LY W HE 4763

a b _ c
sinA sinB sinC
(b) Cosine Rule : If two sides and angle

between sides are given, then we can find
the opposite side by Cosine Rule.

SHAA- T A o T Ed g o0 Wi g © W-9
IRTH T WA R FNE FAT AT Tk
‘9 WOHEG oF Tt - TN

= 2R

A b+ -ad® B a’+c? -b?
cosA= ———, cosB= ——
2bc 2ac
a’+b® -
cosC= ———
2ab

1
(a) Area of triangle ABC = 2 x base % height

-~ N 1 NN
" J¥TABC - @S, | =5 xT ; WKEATE

Note : To calculate area of AABC, we take
any of the side as base and the perpen-
dicular from the vertex to the base is
called the height. In triangle ABC,

T &6 T4 ABCH TRl FHl ~R - TUNTNE
S @ N SN ;. o R | W)l IR g
wITE TTeEw] S¥ABCA q

AD | BC, BE | AC and CF | AB.

1 1
AreaofAABC=5 XBCXAD=5 x BE x
AC
x CF x AB

1
2

(i) If the heights of the two triangles is same,
the ratio of their area is proportional to
the ratio of their base.

T A a8 & Wik 198k o sFa - RIa. |
SmfrTAt-® e & R s
A P

—
B D C Q S R
If AD = PS, then

Ar (AABC) : Ar (APQR) = BC : QR
(ii) If the base of the two triangles is the
same, the ratio of their areas is propor-
tional to the ratio of their heights.
dERd AW W W TR AT R |
S wmfr TRl Rt W i T @ o
B ATES

-
B D C Q S R
If BC = QR, then
Ar (AABC) : Ar (APQR) = AD : PS

(b) Area of AABC = ,/s(s-a)(s-b)(s-c),

where s = semi-perimeter and a, b, c are
the lengths of the sides of the triangle.

AABC - 2. | = \/s(s-a)(s-b)(s-c)RTHE
=TJW &% ©W wha, b, c . TEA- TR T &- U
| RTA

A

B a c

(c) Area of AABC/ . THTABC - cs. |
A

B C

1 1
ab sinC = 5 bc sinA = 5 ac sinB

N=

Aditya Ranjan (Excise InspectorD

(Selected fSelection T ‘é:r"rrﬁﬂ




@oin Telegram- Maths by Aditya Ranjara

(GEOMETRY)

Centres of triangle /: TR &F &

1. Angle bisector/- @ct: = &-
> Ifline AD is such that /BAD = Z/CAD, then
AD is the interior bisector of the angle A.
¥ TRy WAD TSl § @Eel - Si/BAD = ZCAD,
AHAD T Hh &F oA - ofed &- oF Bl TWEs
A

(a)

B

D

C

Internal Angle bisector theorem

THE F e =d &- 59
The Internal bisector of an angle of a triangle
divides the opposite side internally in the ratio
of the sides containing the angle, i.e.
- S G¥T @- S Wiet ol Wk o o4 5T o
AR T & wob @l e | T E @i ¢ & @ i wor g
TH Td T RITE3
BD _AB
CD AC
Note:-
(i)

B C
<x—>» D «—y>
AD = angle bisector of ZA.

AD? = ab - xy.
A
016
a b
(ii)
B D C
AD = 2ab Cos6
a+b

(b) External Angle bisector theorem

AT Wl =d &-WEH

The external bisector of an angle of a triangle
divides the opposite side externally in the ra-
tio of the sides containing the angle.

- SW Tge- @ - W ok oR Aol ©d & - o7 o
A o & oot T T | weEwg T @ @ o e 9
AT & TF RT3

BD _AB ..

—_— ~

CD AC

B

1. Incentre/T{'{ﬁ - &

(a) The point of intersection of the internal bisector
of the angles of a triangle is called the incentre.
QU - W, qEA T HF o =d &~ & o I8 &
TR - W T T

T LA ZA
LBIC=E+T or 90° + =

T /4B B
LAIC:E-FT or 90° + >

V4 £C ZC
LAIB=E+T or90°+7

A

E E

.
D

D (o]
Incentre divides each angle bisector in the ra-
tio of length of sum of two adjacent side and
opposite side.
TH-FECE Aok o &-F WEPHE T
T o Wi oF A 10 7T Wq & TToF R o83

A

(b)

Here, AD, BEaand CF are angle bisectors
of /A, /B and ZC respectively.

TSAD, BET %CFT & /A, /BT %/C -9
T %9 &- @EW
Al:ID=b+c: a
BI:IE=a+c:b
CI:IF=a+b:c
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Inradius/'ll"ﬂ“\: ™
Inradius of a triangle/ | T¥® WU H | T4
Area /%]jc{, |

Semi - perimeter /TF W &
Inradius of a right-angled triangle

3 - wd e wd ) T

_ptb-h
T2

(c)
(i)

Al
S

(i)

H

b

Inradius of an equilateral triangle

T 3T qge WAL T

(i)

a _ side
T 2/3 23
A
60°
a a
60°
B a C

If triangle is not right angled then find out
inradius by following relation

T TR - WelgweA A d | A Al o chaHeRS
O Ew
rs = \/ S(s — a)(s - b)(s - ¢)

(iv)

Circumcentre/ & &

The point of intersection of the perpdndicular
bisectors of the sides of a triangle is called
the circumcentre.

- A% THE T W W@ Fok T - W AITE &
‘YT & o g Y

OD | AB and AD = BD
OE | BC and BE = EC
OF | AC and CF = FA

(a)

(b)

If O be the circumcentre, then
4 &0A % e TS

A

N
e In acute-angled triangle ABC,
WE- e, TETABCA T
/BOC =2/A, /COA=2/B & /AOB-=2/C

e In aright-angled triangle, ABC,
T - Wl TEABCA

/BOC = 2/A = 180°
ZCOA =2/B=180°-2/C
ZAOB =2/C =180°-2/B
e In an obtuse-angled triangle ABC,
1 A¥TABCAT &

~

L

ZBOC = 2(180° - ZA)
ZCOA =2/B & /BOA =2/C
e In a acute triangle, the circumcentre is
always inside the triangle.

- SR e, 9 W ¥R 4 o, q4 - 3
T&HRE 4 63

Aircumcentre
[ ]

e Inaright-angled triangle, the circumcentre
is mid-point of the hypotenuse.

-IWE - WO AW W 4 o WW oL g
YR 46

Circumcentre
. Mid point of
hypotenuse
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e In anobtuse-angled triangle, the circumcentre
is always outside the triangle and will be at
the front of the angle which is obtuse.

-TW - el AGAW o W@ A o dg g
3 TW0 WU : - F Wk d TR A3

[ ]
Circumcentre

Circumradius/ 3@ ™
The radius of the circumcircle of a triangle is
called the circumradius. It is denoted by R.
ST TET @ RS W TA B THH §l THEFASE
R FIE ToT- AR N o83
e The circumradius of any triangle ABC
- TWHW] d¥TABC - W & TH
Multiplication of all three sides _ abc
4 x Area of the triangle T aA

A
C,
0
e The circumradius of a right-angled triangle

T - Wl WESR W & 1Y
_ Hypotenuse _ h

2 2

N
e The circumradius of an equilateral triangle

T P EH d¥eF W T

(c)

e 2(r+R)=a+bh

Where a and b are the base and perpen-
dicular of right angle triangle.

eR¥TTY bT - WG A W : W o FEW
e Note: Distance between circum-centre and
incentre in any triangle is \/R? _ 2Ry -

- SWRIW, d¥CT W W] N - W a0
- WEHF |R? - 2Rr

Where, R = circum-radius/ & T3

r = inradius/TH ) T3

3. Excentre/9Y &- &=

The intersection point of internal angle bisec-
tor of one angle and bisectors of other two op-

posite exterior angles. - & ot @ Wk o =d &-
T ARRH eae B SHE =d &~ WATE &
T W & W SN

(a) 4BEC=90°- %
(b) ex-radii:
r = A A A r = A
" s-a’® s-b ° s-c
(€ 1= s _ fs(s—b)(s—c)
* s-a s-a
where,S:a-HH-c
2
d) A(area)=.rr r T
( ) ( ) a “b “c
() r,+r+r =4R+r
® rr+rr +rr =82
(g) 1'32+1',,2+1'02=(4R+r)2—282
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4. Centroid/- ¥

The polint of intersection of the medians of the
triangle is called the centroid. It is denoted by G.

ST AEE W LT T W AIIE SN A gl T
TATAGTE FATE Tt RIEEH
(a) Apollonius Theorem/U & Fascisd
A

B D C
AB? + AC? = 2(AD? + CD?) OR
Length of median AD

= %JzAc2 +2AB? - BC?

(b) IfAD, BE and CF are medians of AABC and G is

the centroid, then
% TFAD, BE T %CF, AABC - W I- ©gell %G
-EE RN

A

The sum of any two sides of a triangle is greater
than twice the median drawn to the third side.

L OE W - REWCTE T & R 9. | FIESCKE o &

(c)

THEENE | I o defieray o - R 463
A
F E
B D o]
AB +AC >2AD  ..(1)
AB+BC >2BE ..(2)
AC + BC >2CF  ..(3)

Adding (1), (2) and (3)

2 (AB + AC + BC) > 2(AD + AE + CF)

AB + AC+ BC>AD + BE + CF

Sum of sides (perimeter) ia slways greater than
sum of all median.

AGTUH R, ITR o R a4 I T & 9
¥Y, | ohA : - R A

(d) 3(AB? + BC? + CA?) = 4(AD? + BE? + CF?)
(e)

(o]

BT D
If AABC is RAT
AD & CE are medians
4 (AD? + CE?) = 5 AC?
AD? + CE? = 5 ED?
AD? + CE? = AC? + ED?

(0

B

< a
BE & CD are medians
If medians are |". (BE L CD) then,
AB? + AC? = 5 BC?
or, b> + ¢c> =5 a?
AO =BC = a.
AB? + PC? = AC? + BP?
A A

(g)

Or

B o) c B P C
AP? + MC? = AC? + MP?
If the area of AABC = x, AD, BE and CF are
three medians and G is centroid, then
I NABC - RIS, | = x¥ 9AD, BE T %CF Mf
Vg ol G - WS R T

(h)

e

A A
[l
212 X
3
B D C B C

Aditya Ranjan (Excise InspectorD

(selected 2fSelection & ‘q"rrﬁ




@oin Telegram- Maths by Aditya RanjarD

(GEOMETRY)

(i)

)]

(k)

D w1 W AR R | oW R

Note:

Area of triangle formed by joining mid points

1
of two sides and centroid is Eth of area of

triangle.

THG T & &, IoT9WE] WL ok g F @ | famawfa

3
1
Ar AOFE = Ar AOFD = Ar AOED = EAt AABC
A
F E
B c
AOFE ~ AOCB

(According to Mid point theorem FE || BC so
that Z/EFO = ZOCB, ZOEF = ZOBC)

The line segment joining the mid points of two
sides divides the line joining of vertex in be-
tween line to the centroid in the ratio 3 : 1.

THEGT @A Ty & & | T | o gueig T g
- TR BT F W R | [ | TR IR
T 7T W & T RS

AG:GO=BH:HO=CI:I0=3:1

G is the Mid point of AD and FE
G TADTH WEET o, ToT9 W
If three medians of a triangle are given then

T - SH T T A | T T R e

Area of A =
dians as side)

Drg w1 o 2w T W W Frew
D Age el |

4
3 (Area of triangle considering me-

5.

(a)

It is gener ally denoted by H.

Orthocentre/| ¥ - &S

Point of intersections of the altitudes of a tri-
angle is called the orthocentre of the triangle.

- T T MFE D T TS BWEH G TEF AP
- W TR S E | W CHORa e TioT- A o8 o83

A
A

m|

D Cc

All the three altitudes of a triangle pass
through a point (orthocentre)

- TW, T T SIWE FF - R Y | &
- IR 4 FEWEEH

e In an acute-angled triangle the orthocentre
is always inside the triangle.

- SRS oel TgT W IO @R 4 o, dge g
TUHR & 73

/I,{\

e In aright-angled triangle the orthocentre is
on the vertex of the triangle at which tri-
angle is the right-angled.

- TWE - W6l d¥C @ I W - wopT Ta | 3
D AT WWE HIT TR A o83

RN

e In an obtuse-angled triangle the orthocentre
is always outside of the triangle and will be
at the back of the angle which is obtuse.

q’ *%rq%maww%%#%rqw&@ﬁ
T : - ook @Y & W R d

T

Aditya Ranjan (Excise InspectorD

(selected 2fSelection & ‘q"rrﬁ




(Ioin Telegram- Maths by Aditya Ranjara

(GEOMETRY)

(b)

/ZBHC =180°-ZA
ZCHA =180°-4B
ZAHB =180°-ZC

It is true for all types of triangle.
TECEATAS o & 8§ & A - TEACES
A

ZBHD =ZCand ZCHD =4/B
ZCHE =ZAand ZAHE =ZC
ZAHF =/Band ZBHF =ZA

e (i) ABFH ~ ACEH

BH x HE = CH x HF

ALSO,

BH x HE = CH x HF = AH x HD
(id) BD x DC = AD x DH
BE x EH = CE x EA
CF x FH = AF x FB
(idd) (AB + BC + CA) > (AD + CF + BE)
S sides > Y Altitudes

Note:

Relation between Orthocenter, centroid and cir-
cumcenter/| I FFHF & ol oA & Bt @F HEAH

In any triangle, orthocenter, centroid and cir-
cumcenter are co-linear and centroid divides
the line in 2:1 as in figure/ - SEHW. d§T @ &
- W W U W o BEAOR ARA] F B WG q
1 3@ @ o7 47 & Tor o3

2 1

®
C

!

circumcenter

L 4
G

T

Centroid

@
H

T

Orthocenter

Congruence & Similarity in Triangle/

CURAEEA 95 el W v W
CONGRUENCE/SH 95 T

@ Symbol (&)

% Same Shape.

& Conditions: SSS, SAS, ASA, AAS, RHS
SIMILARITY/S ® T

& Symbol (~)

& Shapes and sizes are both the same.

& Conditions: AA, SSS, SAS

Properties of Similar triangles/< ®

L AETE W

(A)

If AABC and APQR are similar, then
FENABC T APQR T © R ®1a

P
A
A r q
B 7—C Qf———r

(i)
Ratio of corresponding sides
TYHCHE T & cufuT

Ratio of perimeter/ &% o cufuT

(i)

Ratio of semi-perimeter(s)/Ta S & o @

Ratio of corresponding medians/SHT

Wit w efuT

e

Ratio of inradius/Td | 9 o

= Ratio of circumradius/3 F¢ T4& cufuT
Ratio of area = (Ratio of corresponding sides)*

s, | oF WY TEETHE T W oo

(iii)
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(B) In a right-angled triangle ABC, if a perpendicular
(CD) is drawn from the vertex which is right
angle (C) to the hypotenuse (AB), then

- SR - 6] AETABC WU THRHC) § A-°F - W
o STHAB)A % FFCD) € | o8 NEo g

]

(i)
(ii)

(i)

(iv) 2

In other words, [ERIRWY
(a) BC?=BD x AB

(b) ACZ=AD x AB

CD? = BD x AD

BC x AC = CD x AB

(ii)
(iii)
1 _ 1 1

CD? BC? AC?

Basic Proportionality Theorem
(Thales Theorem)/T : H&® U T Teisd
B SR

(iv)

(€)

(a)

A line drawn parallel to one side of a triangle
divides other two sides in the same ratio.

- T AHT W - WG F 6 oG W W BRRG
THRWE T & & 10000 Tl ¥ & TToF s
If a line divides any two sides of a triangle

in the same ratio, the line must be parallel
to the third side.

o T B Ol S, dETH - R T & 3
I Per Ao & a8 &7t RGN FHEoRE TS
T8 @ R B T,

A

(b)

B C

In AABC,

AD _AE
IfDE || BC, then —=——

(c) DB EC

if 20 =A% then DE || BC
ori DB EC’ en I

Some of the results desired from this theo-
rem, we will use, are as follows :

TSATEEA S | T W T TR - TRH

(d)
(e)

e WW Y Yor R
® B Ec

BD EC

AD AE DE
() A" ac BC
(iiij AADE ~ AABC

Ar(AADE) _

AD\’ (AEY)’ (DE)’
(V) AraaBc) (Ej =[Ej =(E)
(D) Mid-Point Theorem7 . Ef?‘{@?g‘a
(a)

(i) The line segment joining the mid-points
of any two sides of a triangle is parallel to
the third side and is half of the third side.

- S J¥T - R WG T & &, To9d ® g
T PR | o SUATE R oF & Wkl ST o
g T O : T8 A TE3

A line drawn parallel to the one side of a

triangle and the length of the line is half of

that of the side, the line will pass through
the mid-points of the other two sides.

ST TS TR - NG & g N RS

T i oF TR ATRIE ORA : TR W i O Wohe 3

A% U & &, I WRGE 9 FERY,
A

(ii)

B c
If D and E are mid-points of AB and AC,
respectively, then
TEDTHRET o Wiy ABT FAC - & TeTo TR ®AIG
BC

DE || BC and DE = —~

(b)

BC
DE || BC and DE = DX then D and E are

the mid-points of AB and AC respectively.
In this case

(c)

: N BC N
4 =DE || BC T %DE = 76&&01{ WET o
AB T WAC - &, ToW ORI Soly 1T §
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) n"ac"Re "o

(i) ——=—2 =
(iii) AADE ~ AABC

_ Ar(AADE) _1
(iv) ‘AraABC) 4

In Acute angled triangle /®f- & ¢ q
The sum of the squares of any two sides of the
triangle is greater than the square of the third side.
SO IRAE T I ) W TH D, | FIEBCHE oF &
e : - T 4763

(a) AB? + BC? > AC?

(b) BC? + AC? > AB?

(c) AC? + AB? > BC?

In Right Angled Triangle/¥ - ¥ 4§ q

Pythagoras Theorem : In a right triangle, the
square of the hypotenuse is equal to the sum
of the square of the other two sides.

“F ) FATIAA- T - O] AT W S o RIS S
TG T W )T W, | F W HE ATE
If a, b and c be three sides of a right-angled

triangle, then according to the Pythagoras
Theorem,

T o, bU e - SHE - @] TE T W ~8 TG
g Ywezaer i w

>

perpendicular=b

Q

B base =a

@+ B =c

Pythagorean Triplets : A set of three integers
a, b, ¢ which satisfy Pythagoras Theorem (a* +
b* = ¢?) or are the sides of aright-angled tri-
angle is called Pythagorean triplets.

g YWl | TAM AT W, T Whe - °h BB
T )FA TR + PP = & T AR WH - T
T WG IGA TG R G )IWE | §F Bl N3

The smallest Pythagorean triplet is (3, 4, 5).

SISH TR G ) ERlAE | Eorge s, 76

Scalene Triangle/ 7= 3 T® ¥

T T TEF A h HNAW h T RS |

If (a, b, c) be a Pythagorean triplets, then (ak,

a b c
bk, ck) or PR will also be the

Pythagorean triplet.
d&(a, b,c) I )E@E | ¥t F qak, bk, ck)

abc NN\ - = of
3 [k’k’kj AW g ) FEAL | €8 99

Following Pythagorean triplets are frequently

used in the examinations.

e I HFElad | g T W WTU TS R TEH

e (3,4,5), (6,8, 10), (9, 12, 15), (12, 16, 20),
(15, 20, 25)

e (5,12, 13), (10, 24, 26)

e (7, 24, 25), (14, 48, 50), (3.5, 12, 12.5),
(21, 72, 75)

e (8,15,17) « (9,40, 41)

e (11,60, 61)

e (LLV2) o (1,43,2)

e (2n,n’-1,n*+1)

n’+1 n%-1
° 2 9T9n

e  (2ab, a®- P, &+ b

In Obtuse angled triangle/UT : - @- =
Bk

The sum of the square of two smaller sides is less
than the square of the third side (the largest side).

TH EWHE U & O ) T o JMIERCH § TESISal o
TR OF W )EEE R A6

AB’? + BC? < AC?

Perimeter, Semi-perimeter and Area of scalene
triangle

A
c b
B — - c
Perimeter/ % =a+b+c
] ] s at+tb+c
Semi-perimeter/TFA ™ @ (s) = Y

Area of AABC/, T¥7ABC - &L, |
= \/s(s - a)(s - b)(s - c)
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Isoceles Triangle /3 =3 %‘Eﬂ: %

Perimeter, semi-perimeter and Area
h TUFW R U e |
A

B DM c
< b >
Perimeter/ &% =AB+BC+ CA=2a+h.

Semi perimeter/TT ¥ &

_AB+BC+CA_ b

s a+—

2 2
[am2 _ 12
AD = V4a  -b"
2
- b
Area of AABC/AABC - &J&. | ‘= Z\/4a2 -b*
= la2 Sina
2

e ABCis an isosceles triangle (AB = AC)IfPis
a point on the side BC and DP || AC & EP
| | AB then,

DP + EP = AB = AC

A

Equilateral Triangle /%. '§ %'Elj: %‘[‘E

Area of an Equilateral Triangle / T3 %‘&j agHE

gs. | =§a2

Height of an Equilateral Triangle / < 3 TH IE

—W@f”r%ga

If P is a point inside an equilateral triangle ABC,
the sum of altitudes from the point P to the sides

AB, BC and AC equal to the median of the AABC.
G &1 S 9 T8 TEABC - W GHKP - BHI R A P
T&® AB, BCT ®HAC &R | W)l & & B, |
AABC - - o WHVHE 4 763

h |P
B D C
Let the altitudes from point P to side BC, AC
and AB be h,, h, and h, respectively and the
side of the triangle be a, then

T orvwP T& g T 8BC, ACT HAB % | A)FA1 W
¥ ¥ oh, h, T %h, W] o TG FHE 7@ T8 S
J3a

h +h,+h,= Y = Height of equilateral Tirangle

If P is a point inside the triangle and
PF || AB, PD || AC, PE || CB. then,
PD + PE + PF = AB = BC = CA.

A
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(

CIRCLE/®3 )

1.

Equal chords of a circle subtend equal angle at
the centre.

TSI TR R W - 5F W RO FIRF o] e

If AB = CD, then Z/AOB = ZCOD

The angles subtended by the chords of a circle
at the centre are equal, then the chords are
equal.

T TR T W ok gl wWT T o Y R g
QW T & T BT W0 T RE A3

If /AOB = ZCOD, then AB = CD

Equal chords of two equal circles subtend equal
angles at their centres.

LATF TS W WY F e T BT = - ¥F TSR
- erep T TwEw

C, C.

If C, and C, are equal circles and AB = PQ, then
ZAO B = /PO,Q.

The angles subtended by the chords of equal
circles at their centres are equal, then the
chords are equal.

T ®Es ToHs & WRW U &R okl - & % %ol =
FF WP FIHTE W RN - T I T AXES

- SEHS T WOV R A - S Wghal | oI e aaew

c, C,

If C, and C, are equal circles and ZAOB =
ZP0O,Q, then AB = PQ.

Equal chords of a circle are equidistance from
centre. If AB = PQ, then OL = OM

4 ©AB = PQ ® I OL = OM

If two chords are equidistant from the centre,
the chords are equal.

T Tofe TR TH °F WegT o o SRISeT e AT R TH oF T AT Y
T ek awes
If OL = OM, then AB = PQ

A

B o

N ?

A perpendicular from the centre of a circle to
a chord bisects the chord.

WA FWERAARE | IA FRWA & =l &T
- W3
If OL 1 AB, then AL = LB.

A s
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8. IfOL Ll AB, then AL = LB and AOLB is a right-
angled triangle, i.e. OL? + LB? = OB?
FEOL L AB S @AL = LBT % AOLB=- &% - &
 qYTESHL WEOL? + LB? = OB?

A
A1 B
9. The angle subtended by an arc of a circle at the
centre is double the angle sutended on it at any

point on the remaining part of the circle on the
same side in which the centre lies.

- SEHSTH @ O oer @91 WRT A AT eHS oF &
ISHN FREeR Jol 8 - ST YR o T ~d o oot
TP R A3

If ZAPB = 0, then ZAOB = 260.

P
Q

0

« ZACB + ZOAB
= Z/ACB + ZOBA = 90°
x + 6 =90°

10. The angle in the same segment of a circle are

equal i.e.

- STHS TR O - TEWHI U WIE Sov Y W8 HEH

/APB = Z/AQB = ZARB

(a) If AB is a chord, O is the centre and P and
Q are any points in the major and the minor
segments of the circle respectively, then

4 =AB W IO - %R HP T QT o ol WSy
T o ( OHS GWoT We 39 sl S

11.

12,

13.

14.

If /APB = 0, then
P

ZAOB = 20 and ZAQB =7 - 6.
(b) The angles in the major segment and the
minor segment are supplementary.

T WS G, o ( GRS U & ool T Ueh o8 &aEw
The angle of a semicircle is a right angle.

T Wl & wek | W A
P

If AB bs a diameter and P any point on the
circumference, then

4 AB AU WP o of ot EEYTER AT

ZAPB = 90°

The tangent at any point on a circle is
perpendicular to the radius drawn through the
point of contact.

TITF W- SHAY W ok ¥ ok JTHY R 4 TgH T
FE 13T A IR A

m
! P

If the Im is a tangent, O is the centre and P is
the point of contact, then OP | Im.

T & [m - Tk TG CENO - WFETN, FP T THY RHEH
AOP L Im.

/0 =180 - 2a
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15. Two tangent PA and PB are drawn from an external
point P on a circle, whose centre is O, then

PAT PB W%

(a) APAO = APBO

(b) PA=PB

(c) ZPAO = /PBO = 90°
(d) ZAPO = /BPO

16. PA and PB are two tangents, O is the center of
the circle and R and S are the points on the

circle, then
O - T | A- SHHS T W TAYTHP SH & Joe - PA
T PB SHEN®eR wR T S T30 ohls A9 ToHeel

Let APB = 20, then
Z/AOB = 180° - 26
Z/ARB =90° - 0
ZASB =90° + 0
ZAOB = 2/MON
If a quadrilateral ABCD circumscribe a circle
then
T Tt THHTABCD - T Gt - CHS o8 o8 aT S
A D

17.

B C
AB + CD =BC + AD

A cricle externally touch side BC of a AABC at

P, AB produced at Q and AC produced at R. If

AQ = a cm, then what is perimeter of AABC ?

* - THSWAABC o WH§ *BCTRr af g9 ¢ I @HP, AB

S WHTE RYEQHA]  TACT @l @ HITHRA
T q¥- R TEeH TAQ = achaWt HFAABCH & %

18.

O - ®FH | F- STHI T R TATTHP STHe O ToeRe =37

< T Ug T,

A

L\

72N
Q R

Perimeter=2xAQ=2a

A chord is drawn through the point of contact
of a tangent, then the angles which the chord
makes with the tangent is equal to the angle
made by that chord in the alternate segment.

T WG oF O THYTHEAE 4 o - OB T g W wE el
TR T8 ok SRS T PT AT oF AR 8 Fer - Uk
A WIEFE Wor TR A3

19.

Let ZMPQ = 0, then
ZPRQ =0
and let Z/IPR = o, then /ZPQR = a

20. PA x PB = PC x PD

B

C

21. If PC be a tangent, then

4 &PC T TWRE R aN S
PA x PB = PC2

B
A
P C
22. A
D
B

PA x PB = PC x PD

oo \/APz + PD? + CP? + BP?
2
If Z/APD = 90°

e [BC? + AD?
2
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23. If radius = r and O is the centre of a circle
T TA TN O AT oF %ge NS
(a) Diameter/ AT (AB) = 2r

(b) Circumference/ &: = 2nr
(c) Area/¥s. | =nr

24. Semi-circle/TFT %S

(o)
(a) Diameter/H < = 2r
(b) Perimeter/ % =2 + n)

A B

wr?

2

25. Sector/ 354 (If ZAOB = 0)
(a) Perimeter/ & =nr2+0)

(c) Area/@c'{,l =

(b) Area/s. | =7r? x (360°j

(c) Minor segment/| ( & 154 (If ZAOB = 6)
A

B
(d) Area (Shaded part)/ I & Ter JoF RIS | =

26. Length of the common tangent :
T4 figer TwRE o W AT T

(a) When two circles of radii R and r are sepa-
rated such that the distance between their
centres is d, then

QYTR T r | TATH AN ORI - & RH- TH
- VTRt = T | )eT- Ja)daR § S

o
N

Length of the Direct common

tangent /TT% awad gemy ot W AT e
= Jd® - (R-r}

Length of the Transverse common

tangent/Ufug @rad ' gemg o W BT e

= /d*-(R+r)?

(b) When two circles of radii R and r touch
each other externally, then
YR Y r, TAT WIAIF - Womaw @ A
T IW R NG

R

Distance between the centre = R+ r
- WFH WE F T
Length of the direct common tangent/

e gwad Fgemg o | AT
= 2JRr

Note : In all of the above cases if R = r, then
length of the direct common tangent = d = dis-
tance between the center.

TEek T erauicd T § @ &R = r e FNWIW 99
a9 Tgceg o W AT d = - %90 ®F oF TN,
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27. Common Chord /7o fgee W

(a) Two circles of radii R and r intersects and
AB is the common chord, then

RY r.T3c AT - TEaH & IS &F FE
T®W ABAT- wrad Pgee W o8 F1 e

e\
N

B

O and P are the centers AB is common
chord,
O T P - %@ %AB Ta3 g W o83

AB
AQ=BQ= —-

o 8

Z/AQO = ZAQP = 90°

When/&? ZOAP = 90° i.e.

The tangent of a circle at point A or B pass
through the centre of the other circle.

JTEHATT 3 BT WHITH Wk o VR IS R S oF §
- TgER A TR = W

(b)

OP = |R? 4 r2
RZ

0Q = VR? +r?
r2

®= T

2Rr
AB =
VR? +1r? or

AB = 2Rr
- oP

(c) When radii of both the circles are equal,
then R=r.

sy WS W A PR ER = r

(d) When radii of both the circles are equal and

the both the circles pass through the cen-
tres of the other circle, i.e. R=r

GYRES & W] A AW IR @] e B WIS - I
- A -WHATAT I T )EAAE T Y

N
\/

AOPA is an equilateral triangle.
AOPA *- & 3 T& ¥

OP=r, AB= /37

OBPA is a rhombus.

28. Cyclic Quadrilateral/< T Wt TH®
If all the four vertices of a quadrilateral lie on
the circumference of a circle, then the quadri-
lateral is called a cyclic quadrilateral.

T T - TWE THHT TF TP - SEHS ™ W o o &
T TR W R THYSE T Wet THEF Bl N8
A D
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% Properties of a Cyclic Quadrilateral *
T T WO THWSF WTd & =37
If ABCD is a cyclic quadrilateral, then
% ABCDG - o T T THE TR &1 S
(i) The sum of the opposite angles is 180°.
q et S e Y. | 180°C AT

A

B C

ZA + ZC = 180°
4B + /D = 180°

(ii) Exterior angle at a vertex = opposite interior
angle. If BC is extended to E, then /A = /DCE.

- THEIWE OH JoF SeEAT MeR H oF o o8 &BC
- FE- WHAE AT AA = /DCE

A D
LT

B C E
(iii) Ptolemy's Theorem : If ABCD is a cyclic
quadrilateral, then
£ F W W SHAH EABCD - oF T Wt THRTES S
A D

B (&3
AB x DC + BC x AD = AC x BD

(iv) A

C D

If one diagonal of cyclic quadrilateral bisects
other diagonal then

T =1 &N dE
AB x BC = CD x AD

g Tolc T T THE - o= - & - SIHEEaH 1- S[H-

(v) If the sides of a cyclic quadrilateral is a, b, ¢
and d, then

T T T Wik MY WG <8k, b, ¢A] Uk @d
Area of the cyclic quadrilateral

T T THGE MRS GRS, |

= J/s(s-a)(s-b)(s-c)(s - d)

at+b+c+d

h =
where s 2

29. If circles are concentric/

T GRS °F - W |

Lenght of AB = 2AC = 2,/r? -1}

ABC is an isosceles triangle with AB = AC . A
circle through B touching AC at the middle
point and intersect AB at P. Then AP : AB ?.

ABC *- 756 =9 T8 q¥TEe&S WAB = AC TFF - HS
& B T ¥ BRI B0 WAC - &, TOIYTH Tk o9
T TAB - WYTEHP W1 TS &t RGP : AB

30.

A

B C
AQ2 = AB x AP

1=2><AP:>AP=%
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31.

32.

Two parellel chords are drawn in a circle of
diameter 30 cm. The lengths of one chord is
24 cm and the distance between the two chords
is 21 cm. the length of the other chord is

ZIREWE ToH | aF - SRS B ds T TR W ~SB WU
& THEWF - TRW oF T B T/ o] cRBE®WmW T 9|
- WE T TS 3T SE IR ACR T oF TR BT

A/12cm E 12cm \ g

A

O 21 cm
c!/D

OE =415 -12> =9cm

OF =21-9=12cm

CF =+15°-12?> =9cm

CD=2x9=8cm

In a circle of radius 17 cm, two parellel chords
of length 30 cm and 16 cm are drawn. If both
the chords are on the same side of the centre,
then the distance between the chords is:

306 EWE, T4 M| @~ TR W 2o Sl i3 /ela ey

| A" Teds T R W - SE W THEWH Gst @ W <37

- ¥t & - BV, Wt TR W T & @ oF WS

OE =+17°-15*> =8cm &
OF =172 -8% =15cm

EF =OF-OE =15-8=7cm

33.

34.

35

Two chords AB and CD of a circle with centre
O, intersect each other at P. If /AOD = x°. and
£/BOC = y°. Then the value of Z/APC is:

Ot &H | & - THSOF e ® W ~ 3BT WCD - TIge R
- PR W TEEWHE T AOD = x°7l W/BOC = y°
TART/APCH o Teots

A

D

&

+
ZAPC = 180° - %

Two chords AB and CD of a circle with centre
O, intersect each other at P. If Z/AOC = x° and
/BOD = y°. Then the value of /BPD is:

Ot &R | & - THI™F TR W + 3BT, HCDH - TSR]
S FPA W THEWHE T/ AOC = x°%0 wI/BOD = y°
TARTY BPD & fets

sBpD = Z2*Y)

Chords are intersecting at an external point.
SR T - P THATTH WU TS &oF FERTEH

/BPD = =-y)
2
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36. I and O are respectively the incentre and
circumcentre of a triangle ABC. The line Al
produced intersects the circumcircle of
triangle ABC at the point D. If angle
/ABC =x°,/BID=y° & /BOD =z° then find

X+2Z

the value of ?

Il %0 o o TETABCT T H - &0, o % Weew
TR FAIA THA- @ HIT- T ITHDA U T &
- FWEFH TABC = x° /BID = y° & /BOD = z°

+2Z
%?ﬁ'q‘lTF{-\ o e Ter et

z X z
/BAD =2 InpBAIL y=2+2
g RABAL ¥=o75

X+z
y

=2

37.

r’ =ab

38.

r,r,&r,
are always

in G.P

39.

40

41.

C
o
\E/ ‘*
D\/
If CD = 2b, AB = 2a,
EO =c

. /a2+b2+c2
2

o

AB x AC + DE x AE
= AE?

Where, AE is angle

bisector of /BAC

If x° & y° is given then,

ZQSR =180 - (x +y)
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AB is diameter of circle If /BAC is given]
/ZDAC =90° -2 /BAC

If /DAC is given

/BAC = /DAC - 90°

44,
s/\R

Q

If PQ || SR then ASQR
makes isosceles triangle
ZSQR =0, ZQSR = ZQRS
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( Quadrilateral /< TIiIE )

B
(a) Sum of interior angles of a quadrilateral = 360°
TTHES AW - W B 9. | o 360°
e, ZA+/B+ /ZC+ /D =360°
(b) If diagonals of the quadrilateral intersect
each other at 90°, then

T & - Sk THEE & - oo - FEa- d90°A &
TS T WG
AB? + CD? = BC? + AD?

C

D

A B

(c) Area of quadrilateral/< THET F@&, |
D C
E
F
A B

1
= Ex diagonal x (sum of perpendicular

dropped on it)

= %x’:r-%rax TA-VERR N AASEF WY

(d) The quadrilateral formed by joining the mid-
point of the adjacent side of the quadrilateral
will be a parallelogram of half area.

T WO W SWoH g of o, awvEw & | famaefly
A0 o T WYL | F o Wkt THETE Y,

B Q C
IfP,Q, R, S are the mid-point of the side
AB, BC, CA and DA, respectively, then
TP, Q,R,ST & H¥ U ®AB, BC, CAU &
DA - &, TR WS
(i) PQRS is a parallelogram
PQRS *- T ARt THEE 3
(ii) If the area of the quadrilateral is x, then
b4
2
T Tl MU~ TS, | TIxeR T A ARl THE

Area of the parallelogram PQRS =

PQRS - ®JE. | & %

(e) If BO and CO are the angle bisectors of
angles /B and ZC, respectively, then
TTBO ] COFT & /B UT®HLC -&F- &
T el g-RAT

A D

B (&

Z/BOC = %(AA + /D)

(f) If ABCD is any quadrilateral, A, B, C, D are
areas, then
A xA,=A xA,

A
A,
A, A,

A

D C
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(

Square/™ )¥

(a) All sides are equal and parallel.

TAVHE - I TA, Tt Uk ATEH

All angles are right angles.

TAWE Wk - WoR TR

Diagonals are equal and bisect each other
at right angle.

- AR - AT & - AAEE T &I TR
Straight lines joining the mid points of
adjacent sides of any square forms a square.

)& EEYTCHE U & &, Joveew o | famawffe
R W 6 TIoH )R AEES

(b)

(c)

(d)

R C
S Q
A P B

P, Q, R, and S are mid points and PQRS is a
square.

P, Q, R7U W8 e, ISy WEHE®] PQRSH - o &3

Side of a circumscribed square is equal to
the diameter of the inscribed circle.

- SERS T T BHP AR )& T THI oF @ SoF g

(e)

THI TR ATE3
D ——~C Dl/v \C
A5
AN __“B AvB
(f) Area = (Side)? = (a)? = Mzdg

D a C
a d a
A a B
(g) Diagonal/ 7- W= side /2 = a2
(h) Perimeter/ & =4 x side = 4a
(i) If P be a point inside a square ABCD, then
PA?Z + PC? = PB? + PD?
FTP T )& WER GEYTR AT
PA? + PC? = PB? PD?
D C
P
A B

Rectangle/T 3

(a) Opposite sides are parallel and equal.
T WTCHG ~TE | Rt TH Y ATEN

(b) Diagonals are equal and bisect each other
but not at right angles.

- AW IS TA] | F - WO a =d & TIoH R
W - WA A G

Perimeter = 2(1 + b) where ! = length and b =

breadth

% T 2(l+b)edal= 1 ATH wb =T WIS
Area/gs. | =ABxBC=1xb
Diagonal/ 7- <%= (2 + b?)

Of all the rectangles of given perimeter the
square will have the maximum area.

‘THEUA kR | TEAW W S g |
T:- i A R

Bisector of the four angles enclose a square
T W E T &- oF - oH WT TeER

When the rectangle is inscribed in a circle,
it will have the maximum area when it is a
square.

T werTd T RPa. | -T RIRY
TEH - W 473

(c)

(d)

(e)
(H

(g)

(h)
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(i) IfPisaany pointinside the rectangle then,
AP? + PC?, = BP? + PD?

T TP T Tt &Rt FHITR @S
APZ + PC?, = BP? + PD?

D R C
S Hil | Pte
~ H PPt
AL 'y _v"
~~~ [ “‘
~"_¢—‘
DORlS
Al Sso
R 1 Say
. 1 X Sss
’ Say
R h ~y
A Q B
P
A B
or
D C

(j) ABCD is any Rectangle or Square.
P is a point inside it,
W, X, Y, Z are areas, then

W+X=Y+2Z.
A B
W
Y z
P
X
D (6]

Parallelogram/S " Wt T &

(a) Opposite sides are parallel and equal.
T WTCHE S8 HoE TR o R AWES
(b) Diagonals may or may not be equal.
- I YR @ W - TTaEeH of SURTIRE A - T3
(c) Diagonals may or may not bisect each other
at right angles.
- VW - AR O - 9ol A ST &F W - TS
TH o VR TEF - TR
(d) Sum of any two adjacent angles = 180°
- RER YT W & oH 9. | T80T A3

(e) Bisectors of the four angles enclose a
rectangle.

T W @ T4 &- o0 TepT T

(H

(g)

(h)

CJ% WEET T TS

AS, BP, CQ and DR are angle bisectors
therefore, PQRS is a rectangle.

AS, BP, CQeli DR &iels = & - TERS | =
PQRS® - T T3

Each diagonal divides the parallelogram into
two triangle of equal area.

TR - W Aokt THRSF Qe W hes. | °F 2

D C
. s’
- R4
N
N o’
\“
¢' A
v .
.’ A
. -
. .
A B

Area of AABC = Area of AADC.

A parallelogram inscribed in a circle is
always a rectangle.

T3t WHKAT Y o Wkt THHE & o TR &
i)

A B

A parallelogram circumscribed about a
circle is always a rhombus.

VAT R IT & Hod THER S & @ YR A3
D C

A B
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Therefore ABCD is a rhombus.
7% | =cABCD® - & © THHEY

D R C

A P B

1
(i) Area of PQRS = 2 x Area of ABCD

T Wt THET e, | 7 AB x h

b/

(b) Area of parallelogram = AB x AD sinf
T et THET RIS, |
(c) Area of Parallelogram

=2./s(s - a)(s - b)(s - d)

A b B
M
D = c

Where, s = %

(d) Areaofb xh =b,xh,

proportional to the base.

/

D

(i) (a) Area of parallelogram = Base x Height

Note : Height of parallelogram is inversely

(e) In a parallelogram the sum of the square of
the diagonals = 2 x (sum of the squares of
the two adjacent sides.)

T Rt THEAFEEUT- T W)W 0. |
2 x TRFEYCHE T & & )& HI. |_
D C

A B
AC? + BD? = 2(AB? + AD?)
(f) P is any point inside parallelogram
A +A =A +A,
A B

A,

A,

D C

(g) If PQRS is a parallelogram
RO =a, OU =b, UT = c then,
a?2=b (b + c)

Q R
(h) If AE is the angle bisector of /BAD and
EC=x
x=b-a
A E x g
a
D b c
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(a)

(b)

(c)

(d)

(e)

(H

(&)

(i)

(ii)

(iv) Heigh of rhombus (H) =

Rhombus/ 3% T¥#R

Opposite sides are parallel and equal.

' W R - oot THY SR R A3

Opposite angles are equal.

' W oD I RE AEH

Diagonals bisect each other at right angle,
but they are not necessarily equal.

- U - SR @ - Wl oa & TR SRIaEs

| % foll o o evi- THap et §

Diagonals bisect the vertex angles.

- VAW @ o LT FER

Sum of any two adjacent angles is 180°

/A + /B = 180°

- R TYTH o & H I, | Fl80°TE ATE;
Figure formed by joining the mid-points of
the adjacent sides of a rhombus is a
rectangle.
T UG FHE U @ &, TOA9WE & & | Tdeq
3T 6 TR TR EWER

D R C

A P B
Therefore, PQRS is a rectangle.

Area of a rhombus/~ o TH®T RIS |

1 ) .
5 x product of diagonals T 7- = -

Yt

—5 dlxd
D C
d,
O
/
Ly d.
A a B

Area of ABCD/ABCD& R4 |
= asing

(iii) d?+d2 = 4a?

d,.d,

JdZ +d2

rapezium/s | I TWE

(a)

(b)

(c)

(d)
(e)
(H

1
2 x (sum of parallel sides x height)

1
Ex(AB+CD)Xh

A trapezium can be divided into smaller
ones by drawing a line parallel to the parallel
sides.

I ARG T WA T W - o IS W - R Ea
T 1 T TR WS &TA- AT oF- N3

B
If the line divides the non- parallel sides in
the ratioof x: y then the length of the line

T ot WER T | W g T W @ oy - 9
T T W & T AR T oF T AT E

ax+by
xX+y

The line joining the mid-points of the
oblique (nonparallel) sides is half the sum
of the parallel sides and is called the
median. i.e. x =

MR GR JE T ARG U W IvE ® & | T
J |m3§\f“naﬁr@qmaﬁa?rm : TR AEES
T o, 9- oF 8l fok=y

1 1
EF =  x (AB + DC), NM = ; (AB - DC), M &

N are midpoints of diagonals

Diagonals intersect each other
proportionally in the ratio of lengths of
parallel sides.

- TS a%\f“uaa%réqakwﬁ"m E
qfﬁm%raé\ famE oFa ey

D C
(o)
N
A i B
AO_DO_AB . . oot e/
£0 BO _ CD (by similarity property)
< T NS @)

Area of AAOD = Area of ABOC
AC? + BD? = AD? + BC2 + 2(AB x CD)
Area of trapez1um/ S | IF T F@i \

A B
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Isosceles Trapezium/S & | I THY

D b c
A >a B
(a) AD =BC
(b) «DAB = ZCBA
(c) Diagonals are equal, AC = BD/ - ST@I I
% 9@AC = BD
(d) If a trapezium is inscribed in a circle it has
to be one isosceles trapezium.
Aok | P THEF F- AIF WEHAT AR T
TR QUG - T TP TEE | IO TR 4§ °83
(e) ZADC + /DAB = Z/ABC + /BCD = 180°
(f) The length in terms of a and b, of a parallel

line segment (i.e. EF) through the
intersection of diagonals of the isosceles

trapezium is

T | IR THER G- I T A IS TR S BER G
F 1 ARG AGUCHEF)H M @ Te %

C

A quadrilateral is called a kite, it have two
pairs of equal and adjacent.

s- T THYT @ Tk & o8 ToBslS @ (ol o
T ot Ty o8 HaEy

B

(a) Two pairs of adjal\)cent sides are equal.
SYTCHE T & e a0Y 70 R HE G

(b) The diagonals intersect at right angles.
- - WA R TS &t R

(c) The longer diagonal bisects the shorter

diagonal.

| W OTT- W - S @ = & ToF R B3

1
Area = — x product of diagonals.

(@) >

1
= ~x AC x BD
2

( POLYGONS/93u® )

A polygon is a ‘n’ sided closed figure formed by

line segments.
Bt R

(a) Sum of all internal angles of a polygon of n
sides = (n- 2) 180°

n SISl ATt IS & |t qaes wHUN
IR = (n- 2) 180°

Sum of all exterior angles of a polygon of n
sides = 360°

n STSRN ATT SEHS % Wl TR HIUN HT AHA
= 360°

(b)

(c)

Each interior angle of a regular polygon of

. (n—2)180
nsides= ——

n
n SISl ST67 ST o1 Ueieh STk hivT
_ (n-2)180

n
Each exterior angle of a regular polygon of

360

(d)

n sides =

360

n SRl AT SEHS T Yeieh aTel hiuT =
Diagonal of a polygon/dg¥sT <hl faerut

If you join any 2 (non-adjacent) vertex of a
polygon then that is a diagonal.

afg &n forelt Igue & < v et i faed @t
Tg faewut wmeemar 21
No. of diagonals in a polygon of n sides
n qSRN 9T SEHS % faeRuTt @t e =
n(n - 3)

2
Area of a regular polygon of n sides where

a? 180

length of each side is a : nTCOtT

(e)

(H

n STSISH STl W0 g AT A%l el Ueh 9=

(g) Perimeter of regular polygon = nx a

HH IgHS & URAT =n x a
where a is the length of the side

aﬁngmaﬁﬁm‘%l
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(h) No. of side in a regular polygon (i) Ratio of the measure of an interior angle of
TH SES W el @ den a polygon of n-sides to the measure of its
n
360° exterior angle is given by (E - 1) 1
= oxteri ] =2(x+1)
exterior angle n 9 AT W SN @ 3Ad: IMT STEl vl i
interior angle =
where x = TG hT ST = ( 1) !

exterior angle
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MENSURATION 2D
*T T - 13PNl &

(ii)

General properties of a triangle/ &faft =rf-far
el

Let ABC be a triangle and a, b, c be its sides,
then

-fFmABC ¥ #fftorm R a, b, c &t TR
A

B a C

Perimeter/' af =z=a+b+c

a+b+c

Semi-perimeter (s)/ &7 E-T = 2

(c)

1
or Area = 2 x side x corresponding height

Xbhbx h

N=

NN

1
Area = 5 x bc sinA

1
— X 1 B
5 ca sin

It is denoted by s. = % x ab sinC
(iii) Area : The area of a triangle is denoted by the
symbol A and can be calculated by the follow- A
ing three methods :
ot gaeefetrr Rl T gan, B vefeme ofr fafnm c
& oreserar & oo & ofy ke ofw f afwa b
(a) Area/‘fr‘f\tg = \/s(s — aj(s - b)(s — ¢)
B a C
1 1
(b) Area= - x base x height= _— xbx h
2 2 & If 2 sides of A are given then maximum area
is always of a Right Angled Triangle.
3 Ffeferr & fefr™d e sweafe € w0t 3
h n-3ffee @ Rfdfefey fmff
l If a,b are two sides of a triangle
1
< b > Max Area = 2 ab
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Equilateral Triangle /-7

r 1
A 6 — =
B R=2

a a . Area of incircle _ 1

(ii) Area of circumcircle 4

B a c (iii) The ratioofr:S:R -=1:2/3:2

(i) Semi-perimeter/3TGURH (s) = 3_2a

(i) Height/3=Ts (h) = ﬁa

Area/&THel = —3a2 = h_z
(iii) Area 3
i i ﬁw‘r L = _h
(iv) (a) Inradius/37<: (r) = 205 3
a’
(b) Area of the incircle/3T<: I <hl é}a‘q:.?{ = h,

(v) (a) Circumradius/UR=aT (R) = %

(b) Area of circumcircle/qﬁt':ﬁl' <hl ?ﬁ'ﬂ'm =

na® _2h
3 3

(vi) If the lengths of the perpendiculars drawn
from a point inside an equilateral triangle to
its sides are P, P, and P, then

S IOF - ﬁqﬁraﬁa'& tr&vs@g T amae T
et & 57w ~agetn Tauetsp ,; P, & fap, wfef
J3a

(a) P1 + P2 + P3 = T = h (height)
(b) Area of the equilateral triangle
(Pl + P2 +P3)2

V3

¥ In equilateral A,
If r = inradius = & %]
R = circumradius = ®&fiaf
S = Side of equilateral triangle

-+ frfafer Teefef

In equilateral triangle /- ~figfaftav

Radius of smaller circle_l
Radius of bigger circle 3

At each corner of a equilateral triangular field of
side 'a' cm a cow is tethered by a rope of length r ,
r, and r, cm, then the area grazed by the cows is:

a -} ety w-fdefefel Bafar @ ¥ s,
r, @R A o wamste wfw fefyfa o
Rk by BRe swmowta it gw

A

T
=g(r12+1'22"‘1'§)

Then the area ungrazed by the cows is:

iy Sfadwe sw v fam faft gw

_ /3a?
4

T 2 2 2
_g(r1 +r, +17)

Aditya Ranjan (Excise Inspector) )

(Selected 2 Selection ﬁﬂT@ m




@oin Telegram- Maths by Aditya Ranjara

( MENSURATION)

Regular Hexagon/ ﬂ—‘f Ciig)

Area and Perimeter of Regular Hexagon

wf e Raff g, 9 8-T
If side of Regular Hexagon is ‘S’

(a)

Perimeter of Regular Hexagon = 6S

33
(b) Area of Regular Hexagon = g_ S?
(c) Area of Regular Hexagon = ﬁdf » where d, is
the smaller diagonal
33

(d) Area of Regular Hexagon A = ng » where d,

is the larger diagonal

Inradius of Regular Hexagon = —SS

2
T3 T T wRfief
(f) Circumradius of Regular Hexagon = S
T e W gkfiaf
Inradius/ 37a: =9 : Circumradius /Wﬁ'ﬁl’\'ﬂT

(e)

(g)
=43:2
Area of circumcircle/Wﬁ'ﬂ'ﬁ <hl ﬁ'ﬁl’q’ﬂ : area

of Hexagon/HHYC S <hl &?m : Area of
incircle/31q:9< &l S EpaC

(h)

,.3/3 .,  3a®

=ra“:—a“ i m——

2 4
=4n:64/2:3n

(i) Number of Diagonals in Regular Hexagon
w-f afrmwe, it Tomeefa= 9
(i) Regular Hexagon from equilateral A:-

wHerg, Bt 9 wHveys

= Area of hexagon : area of equilateral AABC
=6:9=2:3

(k) Hexagonal form by a rectangle of 2a length and

J/3a breadth
2a TS AAT 3, WIS amel 3Ed ¥ AHUSHS

<hl oHHAT
a/2 a a/2
3 3
—a —a
2 2
< > J3a
3 3
2a —a
2 2
a/2 a a/2
< |

2a

Isosceles Triangle/T-§ ?ﬁ%ﬁiﬁ‘[

If ABC be an isosceles triangle such that AB =
AC = a and BC = b then,

3€ WABC + -3 *frfefrmamas Bamfds AB =
AC= a &faBC = b weed

A O

0 0
B D C

(i) AB=AC=a
(i)

(iid)

/ZB=/C

Perimeter =2a + b
Area = %V4a2 -b?

(iv)

1 .
or Area = Ea2 sin o

b> +/4a%-b?
h= 2 =
=) \/a 4 2
or ph- 2
2R
a2

(vi) circumradius;R =

4a- b2

b=%rmn+mmn-m
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Isosceles-right triangle/T-% e st

(vii)

P = perimeter = a(2 +/2)

1 2
area=—a
2

R
a2) "~ 4202

2(6 +

a

Right-Angled Triangle/T~ Rffeftr

A

h
P
0

B b c

(i) AB? + BC? = AC?
or, p> + b?> = h?

= p=\h?-p*,b=(h*-p? and
h = /p?+b?

Note :
(i) Use pythagorean triplets
(ii)

Perimeter=p+ b+ h
1
(iii) Area of the triangle = 2 xpxb

p+b-h

(iv) Inradius (r) = o

[= Perpendicular + Base — Hypotenuse}
2

h Hypotenuse
(v) Circumradius (R) = 2 = —

If triangle is isosceles right angle, then two sides
will be equal and hypotenuse

3% defafram-g <o~ fifmfeafd feffwsfifit
e f@r feE /2 x equal side

(vi)

2

h
(vii) Area of right angle triangle = @ sin20

Where, H —> Hypotenuse B Ife=and, O — one
of the angle is acute of right angle triangle.

T fifkRf B fRe ¥ ffrad Rfwm

Area of Largest Square inside a Triangle [efefea "<5!?\~v >
TRNER Y, cu ROt g

@ Side of Largest Square inside a Triangle whose
base is ‘B’ and height is ‘H’

¥ TR wrsaeE Y, oW Tt v e R R
B & frewfme ok 220

B+H

@ Side of Largest square inside a right angled
triangle whose sides are : b, p, h Where, h is
hypotenuse of the triangle
T RffefeR avweTEr 9, Tosttew 1 T
fefeap, p, hufer iy el & cfomm

b.p.h ( b.p )
T b +p’+bp
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Basics of Circle - , 5&1 & UaferaTy R

Area of Circle = , &1 foiff § o= nr?
Circumference of Circle = , &1 T T® F 2nr
nr?

2
Circumference of Semi-circle = , %1 71 e FAr+2r

5. Area of quadrant of circle
. 1
e ety R T g== anz
6. Circumference of quadrant of circle

VR moaEie & sEe nz—r+2r

Qr

Area of Semi-circle = , &1 fff @ ==

P O b

2
0
7. Area of sector/&fiasfuy fff | = g;m
8. Length of the Arc AB () = —%
. Length of the Arc AB (1) = -G

of AB" Tawefsm

9. Area of Sector/ &fiesfuy fff @ = %lr

10. Area of sector = Area of AAOB
Efiesfoy ffl f go=dfataaoBy faff |

_ r’e 1 ,

11. Area enclosed by two concentric circle

* R Yewm, oy SiERRe ofEl T

S

If R and r are radii of two concentric circles, then

% TR® Tomrd v ™ Yeom, e Tl sfsameat
(i) Area enclosed by two circle = 7©R? - nr?

* fy, offy BREhRe offiT g (R? - r?)
R+ r)(R-n)
(ii) Width of path/3f= T faffe= R-r

_ outer circumference — inner circumference

27

12. Distance moved by a rotating wheel in one
revolution is equal to the circumference of
the wheel.

3 o ommed gy B w7 sawmd AT G
2R Wswy wsfsamm

13. - The number of revolutions completed by a
rotating wheel in one minute.

> af-doren gl BRr w9 a9 5% smamy M
amest
Distance moved in one minute
Circumference

14. , where a, b, ¢ are radii

£
i

1
Je

Yo

Y

15. r=(2-1R
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Quadrilateral/2 @

(A) Quadrilateral,® aH

General Properties of a quadrilateral
Let ABCD is a quadrilateral, then

3E WABCD v = sefaanfeaf
A D

B (o}

(a) Perimeter = AB + BC + CD + DA

1
(b) Area = 5 x BD x (AL + CM)

1
=2 x One diagonal x (Sum of the perpendiculars

drawn from other verties to that diagonal)

1 N o N :
= 5 ¥ % RT mwhkfrtmere g it
vt Bl g

(c) Area of the quadrilateral formed by joining
the mid-points of the adjacent sides will be

the half of the original quadrilateral.
o TEY ToTTaREt: U gowER Wi fagu e
e, e wfay ROt g o wfay =it g3 f

(ii)

(e)

A circle of radius R circumscribed the square, then

REfisfr fr fom efr, oo 3 samrhmtef

a

Diameter = Diagonal

2

= 2R=\/§a >R =

If side of square = a

a
Radius of incircle (r) =

2

Radius of circumcircle (R) =

2
N

B

I
R

Side of smaller square _ 1

() =
& T3 Romferfare Side of bigger square 2

(B) Square/,<d A B

(a) Perimeter/ ®-T =4 x Side = 4a / \

(b) Area = (Side)? = a?

(c) Area of AAOB = Area of ABOC = Area of ACOD \ /

a2
= Area of ADOA = ——
(d) (i) A circle ofradius ris inscribed in the square, D
then radius
N - Side | (g) (i) Find the area of the largest square that can
oW BT rgfiefy T fom eResiafmtr = 2 be drawn inside a circle of radius R.
A D graTeTR Y cw Tt gafer s werdfisfy
JERT T s R ofma
B
r
(o)
B! 'C
L a 1
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(h) If one of the diagonal or the perimeter be- (m) Side of square is given as 'a’
come x times then the area will become x? o0 TEfttra’
times or increases by (xZ - 1) times.

X W ¥ Tfalfhs-Tacdfnfa fmfalit gaeed
ufar femaEstyx@ - 1) teiRrEx folma
(i) For two squares/ T, tftr ==
(i) Ratio of sides = Ratio of diagonal
Ratio of perimeter
(Ratio of sides)?
= (Ratio of diagonal)?
= (Ratio of perimeter)? 3a2
(j) Find the area of the largest square that can be Ungrazed area = 14
drawn inside a semi-circle of radius R.
FARTER Y, o fif T ganferr oy weR&fisfa =g | (n) Total area of three equilateral triangle inscribed
@ W m s T e in a semicircle of radus 'r' cm
Hee -+ gt Roff gar i e 3 dfisfh
& 39, Bl O SErerE

(ii) Ratio of area

4
Area of square = gr

(k) Find the area of the largest square that can be
drawn inside a quadrant of radius R. \/_ .

graTeTR, Y ew Rt ganfer ser wekfisfn @ Wi Afea:¥r
, s TF-wesiefa ftm afwma
(o)

Q If side of square = ‘a’
Radius of yellow circle

_a
16
Radius of Blue circle

)
[

"6
r? Radius of Red circle
Area of square = —

2 _3a

8

)
Q

Yellow
C

2
Area of square = gl'
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(p)

If side of square is 'a'.

Area of :
2
na 3
Blue Region = - % a’
3 , na?
Yellow Region = —a” —
12
2
na 3
Red Region = a2 - p - %az

Red

Yellow + = Yellow

Blue

(q) Area of leaf = a°—2

2 a
(r) Area of shaded region = %(n -2)= ;a’

(C) Regular Octagon /THITLEHS

> Area = 2a%(1+/2)

Regular octagon form by square of side x.

(a) x =a(l ++/2)
(b) Side of octagon
a-x(\2-1)
D
/45°
45°
Ja
a a
a
A H B

(D) - Parallelogram /- fthR @@

When the opposite sides are parallel, the
quadrilateral is called a parallelogram.

3% W, St - ffmomieeae s - e o=
" wu fea
(a) In Parallelogram ABCD, let side AB = a cm and
BC = bcm, then
T-fh FWEFIABCD -%R€ 9AB = a T-TR TWBC = b
- TareRRH

(i) AB = CD and BC = AD

(ii) Each diagonal AC or BD divides the
parallelogram in the congruent triangles.

Tl ¥ TRAC & &f, RBD - el T, fRo1-
Efaftrfa-ug, affy == safma

(iii) AC? + BD? = AB? + BC? + CD? + AD?

2(AB? + BC?)

2(a? + b?)

(iv) Perimeter = 2(a + b)

A B
D C
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(b) (i) Area = Base x Height
= q(side) x (distance between the
side and its parallel side)
=axh =bxh,

(ii) Area of all triangle of same base and
between the parallel lines are the same.
-fome f3 Bag T -feaefefe & o-wersH @r
Tl Rl T gam - Femfeama

(iii) The length of one diagonal is d.

Then,

Area of parallelogram ABCD
= 2 /s(s — a)(s - b)(s — d)

at+tb+d

h =
where s 2

(E) Rhombus/7T-2 &

If each side of a parallelogram is equal, the
parallelogram is called a rhombus.

€ 97 Tan-fpae e 16 @7 aSeiestsantaa
- TR aEfEaT- o aefEy uu fafma
In rhombus ABCD,

A

B% > C

a

Let the side BC = a, AC = d, and BD = d,, then
AB=BC=CD=DA=a
Diagonals bisect each other at right angle.

5 e £ fmd RS s3 went o sofam

%de v d2

or, 4a® = d} + d;

Perimeter = 4a

(a)
(b)

Side=a-=

(c)

(d)

(e) ()

(ii)

1
Area = Ex d xd,

Area = Base x Height
Area of AAOB = Area of ABOC = Area of ACOD
= Area of AAOD

A D

B C

(F) Rectangle/& 120
If each angle of a quadrilateral is 90° and length of the
opposite sides are equal, then it is called a rectangle.
3% 9% e @y ff @t 3 fifa9oc ufae g’ St
Tt for T e e sfrsanfaafenme fomr oo feama
Let ABCD is a rectangle such that AB = a and
BC = b, then
BT = REABCD ad « Soa WB = a & f@BC =
b WeERH

A D
o

a

B b C

AB=CD=aand BC=AD=5b
The diagonals bisect each other,

AC=BD =

(a)
(b)
(i) a® + b*

2

Perimeter = 2(length + breadth)
= 2(a+ b)
Area = Length x Breadth = ab

Area of AAOB= Area of ABOC

(ii) AO = OC = OB =
(c)

(d)
(e)

ab
= Area of ACOD = Area of ADOA = vy

(H

(i) Radius of the maximum possible circle

¢ % o Wiy, o, B Tefiaf
Breadth B b

2 2

Aditya Ranjan (Excise Inspector)
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A D (iii) Area of the path of uniform width d along the
length and the breadth
uvioe foee fafiin = s@sie w-Ree faffmdy & «fy
b uff ®== (1 + b- d)d
A C
B a (o]
(ii) Radius of the circle circumscribed the 1
rectangle ABCD be R, then
¢ REABCD ¥ saarsH, e TaflaRR afeef
[ 42 2
2 b
/\ (i) (a) A carpet has fix width
A D =0 £ ¥ T frfwesese sl
a 2 CC—7D
B b A }s
— ¢3 b
(g) If the length of the rectangle will become x
times and breadth will become y times, the area
of the rectangle will become xy times. ¢3
3% = Pom Tarefm © e foee RafiRy stonfr Rl < ] >
e e Rl gaxy ««fata fef:
(h) Path around or in a rectangle/¥& fm o B Let carpet of width w covers floor of dimension1x b
g ¢f, e e wosd of ~ffaw o fafiir fr £ a1 x b & BT T gfa fg o
(i) Area of the path of uniform width d all around . .
outside the rectangle ABCD ,A;T{; of carpet]l B.a ‘lﬁﬁf:aﬂ— Area of floor/
~ . . . = X =] X
s RERABCD S awe a1-fee fifed | fushe: RAT R =1, x w
" Rff gz 2d(L+ b+ 2d) Length of carpet required/a f, 331 & £ 7 Tor=fer
P S 1b
1, =—
A 1d D w
(b) Let in rectangular tiles of dimension (x X y)
d]lb d cover the floor of dimonsion (1 x b)
% L > —fefqx x y) & BfY To el B fmrgl < b) & BET T
B {d [ " SR RRa Homa
R .
(ii) Area of the path of uniform width 'd' all around | = rArea of n tiles/n_ Ty il T 3 = Area of floor/
inside the rectangle ABCD B ffif g
& REABCD " WUz w-fwe fafmd |, ftmfay T
oFf == 2d(1+ b - 2d) nxxxy=lxbon=2
Xy
A D
Id (c) If floor covers by minimum number of square
P S| tiles exactly fit then side of square tile is HCF
bl lLd d of length and breadth of floor.
Q - R 3% ¥ Bfu Tasmem avefy T, <oty fearg B Soma
(s ! J. T o s, by fad TRt ot Tt
! wife iR f ', wffamm
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MENSURATION 3D
i, -TemdffeaF

A. Cuboid/FTH

Height

Depth

Length

Curved Surface Area/Lateral Surface Area ( g
T Gtk )

=2(l+b)h

Area of 4 walls ( T aRI aAT 896 ) = (Perimeter
of Floor x Height)/( W3l &1 URHMT x SaTs )
Total Surface Area (1 USIT 8%t )= 2 (I + bh + hi)
Volume of Cuboid (¥ &kl 3MAdT )=1xbxh
Diagonal of Cuboid (EATST @I TawUT)
Length of longest rod that can be placed in the

room.(WWﬁ@Wﬂiﬁwma@ﬁ

DS i TS )

(I+b+h)? = I>+b?+h?+2 (Ib+bh-+hl)

(sum of dimensions)? = (Diagonal)? + Total
Surface Area./ ( faam=il @1 aiher ) = ( faeRut ) +
(/A TS &I )

Volume of hollow cuboid ( @E@eT T T 37T )
= 1bh - (1-2x) (b-2x) (h-2x),

where X is the thickness of walls of the
cuboid.( FEl x T i AR @ HIEE §)
Volume of water from cuboidal cross section
pipe in t time. (TIYIHT HTE WeWTT UET o t
g ® feRel Ut R 3TIaAA )

= area of base x (vt) = lbvt
(If this fills a tank then put it equal to volume

of tank) (If og Tl Tt &l W a1 30 Tl &
ATTIAT & a2 T )

9. Makingbox by rectangular sheet.( T&dRR it
q ger fesar s=mT)

we can make an open rectangular box by cutting
off equal squares at four corners and the

remainder is folded up. (SR &IFl ¥ sT&X a7t
e & o8 Y HI HigHT eF Ueh Gl AR
feaar o1 WA T)

E xl_ |t Folded up x
N ="

b I/ /7 b-2x

M

L X X,
X x|

I¢ 1 >

Volume of rectangular box ( 3TTIdTRIT fesr =t
AT ) = (1-2x) (b-2x)x

10. In digging related questions ('@;'ETE‘ gt
w i H)
Volume of earth taken out (@?ﬁ "T's‘ ﬁT{E"T <hl

3TTIAT ) = Volume of cuboid ( IFTT Rt 3TTAT )
11. In the Questions related to melting and
recasting volume remains constant

(o™ 3T SET o9F 9 gt q9at § 3T
T & ®)

12. Increase and decrease in water level ( ST T¥ p: |

gig a1 &)

> Find water level

Increase in —> Initial water level
/

water level K=t g .

P
.
e
-

Volume of extra cubiod ( 31fafiex T=17 T 37/ )
= xlt

= 1bh = xIt

=x x 100 cm?

X 3
= m
1000
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B. Cube/¥ 1

A cuboid in which (T@T ¥=19 fS@H ) 1=b=h

Curved Surface Area/Lateral Surface Area ( LIFC]
IS S0 ) = 4a?

(a)

(b) Total Surface Area/( hcT E‘%'TE[ ATFA ) = 6a2
(c¢) Volume ( 3TTddT ) = a®
(d) Diagonals ( faeut) = J3a

C. Cylinder/ae™

Y
]

h

Curved Surface Area/Lateral Surface Area ( uve
TS &% ) = 2nrh

(b) Total Surface Area/( el USIE &%eT ) = 2nrh +
2nr?

= 2nr(r+h)
Volume ( 3T¥d ) = nr2h

Hollow Cylinder/@&EeT S

(a)

(c)

(i)

(ii)

(iii)

(iv)

(v)

A sphere of R If n marbles If tank is
radius dropped  of r’ radius Cuboid
into the each. Dropped
cylindrical tank into the cylinder
® 600 =
N
v
s
b
L
xlt = Lbh

Curved Surface Area/Lateral Surface Area ( WTSEF
UEH &%l ) = 2xrh + 2nRh = 2nh (R+r)

Total Surface Area (&1 ‘3‘%'175[ ATFT ) = 27h
(R+r) +27 (R?-r?)

Volume of hollow cylinder ( WG ST AT 3T )
= nr?h

Volume of material of hollow Cylinder (ErEe
ST U SUART TR 7T U=t ST 316 ) = o(R2 —r2) h
Mass (weight) of hollow cylinder (@@ et
T FHHAH (X))

= density * volume of material. (97 x TS
3T )

Increasing/Decreasing water level of a

cylindrical tank (9@ &R Zht & WA WL |
i/t )

I height increase
due to filed water

Ilnitial Height

Concept: xlt = Volume of extra cylinder ( IfaRea
ST T FA ) = nr?h

In above xlt may by volume of
any object and Cylindrical tank
may any prism

4
—nR%®=nr’h
3

Aditya Ranjan (Excise Inspector) )

(Selected 2 Selection ﬁﬂT@ u




@oin Telegram- Maths by Aditya RanjarD

( MENSURATION)

@ Fill an empty water tank by cylindrical pipe or
empty a filled water tank by cylinder pump. Let

t is time to empty/fill the tank

(TR UTET gRT TRl @rett <t sl 9T o
SETTRTY UTEY T feohlt oI{T g2 Eohl ohl Wrell SRl
AT €&t I @eft/9 § oFfT 999 t £1)

Concept:

Volume of water flowing throught pipe in 't'
time (t 9T W UEY GRT Sgd UTHT R SMHA ) =
Volume of the tank ( Zhl AT 3TTIAT )

nr? (vt) = tR2H

Let in 't' time water level decrease by H ( AT,
t T H oo W W H R)

nr? (vt) = nRZH

Spread in a Cuboid ( ¥ & &0 U Bl 37)

/ ﬂl
| h,
L,

Fill another well (Teh S0 T ¥ 9T 3)

(i)

(iii)

Fill a hemispherical hole ( Teh 37&f TEATRR TR
T o )

(iv)

Concept: Volume of well (33:( Rl 3TTEAA ) = Volume

of ambankment (aaﬁ CARSICGED)
ar’h = (i) f(r + w)? - ¥?]x x

= (ii) Lbh,
= (iii) nr?h,
2
NOTE: = (iv) 3 TCI'33
Shape of pipe and tank may any other prism . .
but concept remain same. %  Folding and revolving a rectangular sheet
. ( TIEATRR ¥t I HrgaT 3T g )
( UTST QAT Teht T TR I 31T &l Hehell &, T
fagia @€t &) -
. Folding Along Length () 2nr =1
&  Digging a well and earth taken out (T EQl 'v@;a'l'é =t
3R Toeptett T faeet) N @ - 9
r
(i) Spread all around it to form an embankement l : : Y
( i F 3-ﬁT 3 T:% w7 'ﬁ' f: é—v{[) - Along Breadth (b) h=1, 2nr—b$r—2n
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&= Concepts related to formula of

cylinder (5™ & Gl UT SMURT faegid )

(i) If curved surface area (C) and volume (V) are
given then ratio of radius to height (af uryd
Jet T (c) AT AT (v) TEu 2t ar frewn @
SeTE | U )
r_8zv?

h c°
If curved surface area (c) and height (h) are given

the volume of cylinder. ( afe uryd RLip] ATFA
(c) TAT SoE (h) TaT &7 & S i IEAT )

c2

=47rh

D. Cone/Jich

(ii)

Vv

T

Curved surface area ( Uy U319 &5t ) = nrl
Total surface area (eheT QB'T&[ ATFAT) = r (r+1)

(a)
(b)

1 -
(¢) Volume/3aqT = h

(d) Slant height/T@ST 39 |2 52 + b2
@ All triangles formed by cutting cone are
similar to each other. ( 9T &l e & o+

weft B TR T H IEET B $)

i/

AOCD ~ AOAB(ZA = ZC =90°, Z0 = £0)

. H R L H _ h
W R FTIRx
Let V is volume of larger cone and v is volume
of smaller cone ( U9, V &g Yleh, T 3TAAT AT v

B Jie T 3TIGT B )

r

v ;”RzH R’H

@ v~ I .~ rh
3

..V H R I

W =W T
Example: 01

A right circular cone is cut by two plane parallel
to the base into three parts with altitude ratio

a;:a, a, then ratio of their volume.(QT:FWlTsl'ocﬁﬂT[
Jich, ol 3Hch SMUN o HHIR I dell gIRT diF |l
ﬁﬁ@ﬁ%ﬂmalzazzasﬁmwﬁ,w
AL ST 27U 8- )

V,:V,:V.=h®:h?3:h?

=a’:(a,+a):(a, +a,+a)

Ratio of volume of three parts ( AT 9T B ST
T 3T )

ViV, iV =ad:(a +a)-al:(a, ta,+a) -
(a, +a)®

Note:
If ratio of their altitude is 1 : 1 : 1 (AfE 3Tkl
FHegAl T U™ 1 : 1 : 1 B Ar)
thena =a,=a , =1

ViV, :V1!=1:7:19
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Example: 02

In above question if ratio of volume of three
parts isb : b, : b, then ratio of their heights-

Suer Yy § Afg 9 9T o AT T U b,
:b, : b, T A 3T HaATgAl T AT
h®:h’:h3=V :V, :V,

=b, :(b,+b): (b, +b, +b)
h :h,:h =bY3: (b +b)V%: (b +b,+b)/

= h':h':hl=bY%: (b, +b)>-b3: (b, +
b2 + b3)1/3— (bl + b2)1/3

V’=b,
V,=b,

V’3=by

Note:
If ratio of volume of all partsis 1: 1 : 1 then

ratio of heights h;:h;:h;('ﬂﬁﬁ%&ﬁlﬁ:ﬁ:
A 1 : 1 : & A Haeal h': hy' +h o
UTd )=1:21/3-1;:3Y3- QU3

Frustrum /&<

When a cone cut parallel to base, lower portion is
called frustum. ( 576 Ueh Yieh ol $Hch TN & THIH
THIET S & A L Sl 9T =1k whgeTar §1)

>~

%  Rotation of a right anlged triangle. ( FHRIOT

@  Rolling up a sector ( 5@ &l UM WX &4 9 )

@ A right angled sector of radius a cm is rolled

Curved surface area ( U194 ‘{E"]?I ATFA )
=n(R+ 1)l

Total surface area (&1 EI'%"]T[ ATFeT)
=nl(R+r)+7n(R?+r?

When 1=,/h® + (R-r)

s & gem W e vie)
A A A
C,
c b c b B b
a
1 1
B = B = c
Along
v v _ v
Base =g Perpendicular '~ 2 Hypoteneous
h=a h=c
1=b B 1=b A
c
hy
C B

h,

Forradius=rb=ac
sum of volume of
two cones

1 a3c?

= —7x
3 b

When a sector is rolled up in such a way that
the two binding radii are joined together then

a cone generates. ( 919 Tl fowrae =l 30 U
Turen S € o gwent 2t e g Wi €, @ U
yieg, o1 THmtor grar 21)

up into a cone (a ﬁu"rﬁw%@mnﬂa
foror@s sl gHTERT oA Vi)

[¢——— 1 —————>
/ \
Rolled Up

|
90°

<

Volume of frustum ( T8~ T 31TIqT) o
& 7
1 2, .2 W%‘
=—7n(R*+r"+Rr)h
3
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:>2nr1=%r:>r1=i&l=r

Height of cone ( 376 &l %i9Tg ) (h)

_ /12 _ 1,12

g2 _[15r
- 16 \ 4
=> Curved surface area of cone ( 76 T UIvd

‘3‘%'175[ T ) = Area of sector T=uEs &1 el

nr?

4

Volume of cone Jieh @Al 3TTEH

1 r)? /15r
=—nX|—| X,[]—
3 4 4

_ \15xr®

192

A semicircular sector of radius r cm is rolled

into a cone. (r 9Hr a1 & fomdl Hﬁﬁ'ﬁ'ﬁﬁﬁ
Prads = AN | S vie)

—>i

B—
7
180° 1
Rolled Up
— >
nr :

2nr _
2

Tl

Height of cone Y1, &l %93 (h)

V1% - "

= 1’1
2
= 2T
4
_ B

2

Curved surface area of cone (V@WE@W m )
= Area of sector ( T=@s &1 &FweT)

E. Sphere /Tﬁ'c"lT

(a)

(b)

(c)

F. Hemisphere/ 31@'?!3“

(a)

(b)

(c)

OSSO

V=—nr
3

Surface area (TS &F% ) = 4nr?
4 3

Volume ( 39 ) = —qmur
3

Let v, and v, be volume and S, and S, be area
of two sphere then WMl v, T4l v, kS cg S, dar s,

QA M F 3 TIA S gFE B

3/2 2/3
_[ 8¢ S, (v
S, o S, Va2

Vv,
Va

Curved surface area ( U194 g‘%ﬁ'ﬂ ATHA )

= 2nr?

Total surface area (e TSI &AHA )
= 3nr?

Volume ( 3T&dT )
2
=" nr®
3
Concepts related to volume ( 3T '{3[ qrafeerd

fagia)

Sphere

Hemisphere Hollow Sphere Hemispherical Shell

43 V=Eﬂ:r3 vzin[(nx)’—r“] V=3n(R3—r3)3
3 3 3
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&

(i)

(ii)

Combination of 3-D Objects

Tarfardter stepfa=t =1 Haem
Melting and Recasting ( Toree™ q9r SieRT a1 9
wHaf-erd )

= If a 3-D object melts and recasts into
another 3-D object then volume remain
constant.

(afz =g Trfadia sgfa = fugemedt T
ot frfarfta strenfa o9 St € A straee T
& 21)

A solid maximum 3-D object inside another 3-

D object

foret Tafariia sepfa & iR arfireran smaa it
Fadt Tafadta amefa

A maximum cone inside a cylinder

ST o S TTUeRaw ITEAT e Iie

N

Volume of cylinder/ﬁ?ﬁ <hl 3T : Volume of
cone/S’I%E, CaRIPRES

= nr’h :%nrzh =3:1

A cylinder just encloses a sphere then

AT 3T e

(iii)

(iv)

Height of cylinder/s/&9 hl Sell8

= Diameter of sphere/"'ﬁ'cef <hl MH =2r
Volume of Cylinder : Volume of Sphere
ST hT IAT : T ST AT

4

= rtr2(2r):irtr3 = :—=3:2
3 3

A maximum cylinder inside cube then

T % HIaT AfehdH T&AT T Set T

F~ \/

~ -
~ -
------------

e N
~ a 7

Radius of cylinder/a'(_'l"f e

= 1>< edge of cube = a
2 2

Height of cylinder/s/&9 &l Sellg
= edge of cube/9T & HIT = a
Volume of cube/™T <hl 3ATAdT : Volume of

2
cylinder /ST T 3TFAT = a° :n(g] a
=1:£xl=14:11
7 4

A maximum sphere inside a cube then

T % AT STIehad 3Tad Rt et

Diameter of sphere/Tﬁ@f <hl ITH (2r) = edge of

cube /T Ht wT=a

Volume of cube/ <hlT 3TIAdT : Volume of
3

sphere /Tl AT &A= a° :%n[g)

=21:11
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(v) A maximum cube inside a sphere (vii) maximum cylinder inside a cone
Tohel et & ofiaX STf¥reha™ 3T oAt B9 fareht visg & e atfrRaw sTTerE @ S
Diagonal of cube/¥ <hl fawrul = Diameter of o
sphere /A T =

2r
\/5 a=2r>a=—
J3
Volume of sphere/T™ T 316G : Volume of AOCD ~ AOAD
cube /¥ Rl ATATT (AA ZA = Z/C =90°, /0 common)
_4 3,[2r)3 oc cp
=—7nr :| — —— =1
3 J3 OA AB
_4,22..8 H R
3 7 3/3 H-h r
=113:7 (viii) A maximum cube inside cone
(vi) A max%mum sphere inside a cone STEE, & ofiaT aTRIRaT I W °
Tohet viep & iR Tfeeha® STTEET &l et
X
H
A 4
then AOCD ~AOBA
AOCD ~ OAD (AA)
D D
. oA A oc_co
OA AB
1t
h-R R H R
H-a
= IR =hr-Rr a/yz2
Y [.-.AB=E=%]
~ l+r 2 2
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G. Prism/T4<0

A prism is a solid that has two faces that are
parallel and congruent and there faces (Polygon)
join by vertex to vertex. A prism has a polygon as
its base and vertical side perpendicular to the base.

wmHE Ffonfdrmm @ F 8 wr-Sew fa

T FoAES I T B = g e wevaftTonfend
& oo & femmeftife T By o=, Fmfdama

Curved surface area of a prism = Perimeter of
base x height

iy & T steniit gum fty frs-Tamehy

Total surface area of a prism = curved surface
area + 2 x area of base

wER B wd wtemdl T g, gd wiemdi T |
T Tty it |

Volume of a prism = area of base x height

wmh e Remmre BBy it gawmefes
Equilateral triangular prism:

- Tl Bomed

(a)

(b)

h
a
C.S.A=3ah, T.S.A=3ah + 2x ?az
V=£a2h
4

(ii) Square Prism:/,t At 1)

a

C.S.A=4ah,T.S. A=4ah + 2a?
V = a%h

T, fomr- i forgst &8 o ~wefty Shfarsikiy

Prism :/f‘c"ﬁ‘ﬁ&ﬂfﬁ'ﬁﬁ

(iii) Hexagon al

a

C.S.A=6ah,T.S. A.=6ah + ZX[

6x+/3 2]
a
4

_6xV3
4

H. Pyramid /% 31\}6\

Triangular Pyramid/%ﬁ{&;ﬁ\ =% 3‘%‘—“

Slant
height (1)

A"/

Slant
Edge
. / a -~ )
Circum In radius (1)
radius (R)

(a) Curved surface area of Pyramid/% 3‘%“ ¥ f
, T B T |

=%x Perimeter of base x slant height/

;_ x ¢ By i B-T Txam T etE
(b) Total surface area of Pyramid/& 3‘%“ I & o
C T T |
= Curved surface area + area of base/, &
" Tieedl T g & BBy it gy

(c) Volume of a Pyramid/% _’1%1\ e T e
= %x area of base x height / :13— x &1%1%31 t

ot g el

Aditya Ranjan (Excise Inspector)
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(i) Equilateral triangular Pyramid

w-cfigfafal B sfe

C.S.A=%x3axl

T.S.A=1x3al+ﬁa2
2 4
v l><ﬁa2 xh
3 4

1.2 2 _ 2 a ’
1=Vvh*+r° = /h +[—(2\/§)]

S.E (Slant edge)
oy

N EN
- (&)
(ii) Square Pyramid/, tfafw _’1%1\

C.S.A=%x4axl

T.S.A = %x 4al + a’

(iii) Rectangular Pyramid/& fomfl B 3‘%’—6\

There are two slant heightf et e v oo

(iv) Hexagonal pyramid/'Tf\ z ffieeg 3‘%‘—6\

First slant height/ TUTagmT 19T € foy

2, (PY
)= |7 +( 2]

Second slant height/ T3kt Tae ¥ foy

2 (1Y
(12) =,/h% + (5)

C.S.A=2x%lx11+2x%xbx 1,

1
T.S.A=C.S.A+1b & V=E><lbxh

C.S.A=l><6al
2

T.S.A=C.S. A+ Area ofbase/2 a0 fiff |
1 J3 ,

=—6al+6x—a
2 4

V=lxﬂa2xh
3 4

\/5 2
Slant height/%‘l’mgml) = h2 + [?a

Slant edge/%“ﬁ B =h?+a®
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I. Tetrahedron/-2 EF“("I'@

: There are four equilateral faces.
szt g =m

: All edge are equal in length i.e.
ey Ay uestsamee ofem

: slant edge is same as side of base

T Bw By Tt wsfsam

(a)

(b)

(c)

(d)

C. S. A. = Area of 3 equilateral triangle

e - < fregfaftrtor fft o
V3 ,

=3x—a
4

T. S. A = Area of 4 equilateral triangle

o Ba-vfreefafnfar fif T g

=4><§a2 = /3 a?

Height/z % fath) = ,/az - (%] - \/g a
Volume/ & 3% (V)

x Area of base/ & JiSiED] ﬁﬁf?x x height /2o

W=

3° 12

V3 . 2, V2
xTax a

&
3

Volume | Total Surface Area | Lateral / Curved Surface Area
Cube Side® 6 x Side” 4 x Side’
Cuboid LxBxH 2(LB + LH + BH) 2 (LH + BH)
Cylinder r’h 27tr (r + h) 27trh
Cone (1/3) mr*h mTr (r +L) mrl  {where L= VrZ+ h2}
Sphere | (4/3)mr’ 4 7rr?
Hemisphere| (2/3)mr’ 2 mr?
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Co-Ordinate Geometry
Ve e e

q

Rectangular coordinate system- There are two
mutually perpendicular lines, called coordinate
axes./? TS T THaS T AT ETHe F=AT | |
FEEERI TG T T UTHTHE < Whg

+Y

x-cordinate
or abscissa™| y => y-cordinate

or ordinate

= X

Orig,'n (o, 0)

Distance formula /7= T

(a) Distance of point (x, y) from origin/ 9-‘8:‘53!’7'&!?

T 3HE (x, y) TTEWEE [x2 4 y?

(b) Distance between two points (x, , x,) and (x, ,

VIR AE Az, , %) W (x, , y,) T H T

= \/(xz_x1)2+(Y2_Y1)2

Section formula/<53t =, ¥4

(a) The coordinate of a point which internally
divides the line joined by the point (x, y,) and

(%, , ¥,) in the ratio m : n is then,

TR HIR A e s Ak, y ) R (%, ,y,) T
53 TE I 9m : nTTHE d SR QA TAY a9
Y ar "IETS SRS O

X = mx2+n.x1 _ my2+ny1
" min 7 m+n

23 m o n S

(Xl ’ yl) R (x,y) (Xz ’ Y2)

(b) IfR (x,y)divides the line segment externally in
the ratio m:n )
T TR (x,y)a1" T ¢ @m : nT® AT | 9 T

Y ay "EEITe W

mx, - nx my, - n
then , x = 2 1y= y. Y
m-n m-n
P Q R
(x1>¥1)  (X;,¥,) (%, y)
e m >
—n—

Note: If point is mid point thenm =n=1

f A MR am=n=1

X,+X, =Y2+Y1
2 VT 2

Mirror Image /T 23 &

(a)  Mirror Image of (x, y) with respect to x - Axis is (x,-y)
x= & U= T x, y)ﬂﬁ FASTR T3 S Yx, -y) g
Mirror Image of (x, y) with respect to y - Axis is (- x, y)
y - T U TTHAx, y)‘Eﬁ FTEAR T3 & q-x, y) g
Mirror Image of (x, y) with respect to origion is (-x,-y)
THYS HHTH TIH(x, y)Tt FATR & 5 FY-x, -y) hg

y-Axis

X =

(b)

(c)

Py(_x$ Y)

P(x, y)

x-Axis

-y
A\ 4
Px‘x’ _Y)

Po (—X, _Y)

Note:
straight line/ SR T FTT TIE TTo 3 Hafet
TASTRE 3 &

use concept that perpendicular distance from point

to mirror equal to perpendicular distance from
image to mirror and both tare in same straight line.

TEE TS T Wl 7 TATH AL HITH AT & SIS
A% > & TATATEAH s TSAEASH T S TERE T a5l
T TG

Mirror Image of a point with respect to a
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Angle between tow lines of slope m;, and m, is © than

3
tan@ =+ | 77 m,m,
\ v
If line are parallel then 6= 0° If lines are perpendicular then 6= 90°
.'.tan0°=0=m:>m1=mz . 90°=co= m, -m,
1+m, m, 1+mm,

=1+m m,=0=>m;, .m,=-1

/

Point of intersection of two linesa; x+b; y+c;=0andax+b,y+c2=0

C,

lines are overlapping each other

y

lines are parallel

Y

l

a b c
If tz—1tz2L
aZ bZ c2

l

lines are intersecting

y

_ Y=Y
m= X, - X,

oo Solution No Solution One Solution
\ S
. N o N\ A
Slope of line (m)/T" JFT=xead riangle/ . ¥
Tangent (tan) of angle between line and +ve x —-axis A (x:,y:)
T % THve x U Tt TETrasm |’ gtan) nN
//"2:0
o
. g\.‘o
Slope of vertical _ o © C b
line (m) = tan 90° RO
c 3
{'gb° :':0
99550
907, W R
7 e 5\096\;‘ - B (x;,Y2) a C(xs,Ys3)
\ \‘s‘i\e
m = -ve A
>< < Area of AABC / AABCH & a2
\ 1 | - + - + - |
(a) Slope of line/Tt" T =H&EYH %n general from ax + T2 %1(¥2 = ¥a) + X3(Ya = V1) + Xs (¥~ ¥2)
by+c=0 .
= Coordinates of its centroid/ﬁwﬁr LR
then m = — Coefficientof x | _ _( 3]
Coefficientof y b - [xl tX, tX, Y ty, t Y3]
. . 3 3
(b) Slope of lmeppassmg thro:lgh (%, , yll and (x,,y,)
is /(x,,y,)ET (x,, y, )@ @ WIAT TwaET" | =

Coordinates of its incentre /g @@ T &

_[ax, +bx, +cx, ay, +by, +cy,
at+b+c at+tb+c

Aditya Ranjan (Excise InspectorD
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<=  Coordinates of its circumcentre/d TaT@ETS e

X, Sin2A + x, Sin2B + x, Sin2C
Sin2A + Sin2B + Sin2C

y, Sin2A +y, Sin2B + y, Sin2C
Sin2A + Sin2B + Sin2C

’

< Coordinates of its orthcentre/¥ & TTEWTY T3 &

x, tanA+x,tanB+x,tanC y, tanA+y,tanB+y, tanC
tanA+tanB+tanC ’  tanA+tanB+tanC

=" The equation of a line passing through points
(xl’ yl) and‘ (Xz’ Y2)
C3WE Hx,Y,)E T (X, y,) TERGTE @1 WA W
AT
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‘ ALGEBRA/ FAETH

% Square Formula:- %  Factor Formula

1. (a+b)?=a?+b2+2ab or (a-b)? + 4ab 1. (x+a)(x+b)=x*+(a+b)x+ab
2. (a-Db)?=a%+b%*-2ab or (at+th)? - 4ab -
3. a2 + b2 = (a + b)? - 2ab 2. (x-a)(x-b)=x2-(a+b)x+ab
4. a’+b’=(a-b)*+2ab 3. a®+b?®+c®-3abc = (atb+c)(a? +b? + c2-ab-bc-ca)
5. a?-b?=(a+b)(a-Db)
6. (a+Db)®+ (a-Db)*=2 (a%+b?) Special Case 1: Ifa=b =c
7. (a+Db)’-(a-b)?>=4ab
2 2 thena?+b2+c2-ab-bc-ca=0

(a+bj (a—bj

8. ab= -
2 2 thus a® + b3+ ¢® - 3abc = 0

9. (a%?-ab + b?) (a%? + ab + b?) = a* + a%b? +b*
10. (a+b+c)’=a?2+b%2+c?+ 2 (ab + bc + ca) Remember

11. a?+b%?+c?2=(a+b+c)?-2 (ab + bc + ca)
12. 2 (ab + bc + ca) = (a + b + ¢c)?- (a% + b? + c?)

13. (btc)(c+a)(a+b)+abc=(a+b+c)(ab+bc+ca)||gpecial Case 2: Ifa + b + ¢ = O then
14. a’(b-c)+b?*(c-a)+c*(a-b)=-(b-c)(c-a)(a-h)

If a=b =c then a® + b® + ¢® = 3abc

15. a(b*-c*)+b(c*-a%+c(a®-b%)=(b-c)(c—a)(a-D) a®+bd + c®-3abc =0
16. a’(b-c)+bd(c-a)+c®(a-Db)
=—(b-c)(c-a)(a-b)(a+b+c) Remember
0:0 Cube Formula:_ Ifa+b+c=0then a®+ b®+ c3 = 3abc
1. (a+bP=a’+3a’b+3ab?+b?=a’+b° +3ab (a+b) | [SPecial Case 3: a° + b° + ¢® - 3abe
2. a*+b3=(a+b)®*-3ab(a+h)
8. a’+Db*=(a+Db)(a*-ab+D’) =l(a+b+c)[(a-b)2+(b-c)2+(c-a)2]
4. (a-b)®=a®*-3a’b+3ab*-b*=a%-b3-3ab(a-h) 2
5. a®-b®=(a-b)*+3ab (a-Db)
6. a%-b%=(a-b)(aZ+ ab +b?) What if two number are equal and third number
7. a*-b*= (a?? - (b?)? = (a? + b?) (a2 - b?) is one more than the numbers than.

= (a2 2 b
(a® + b%) (a + b) (a - D) a*+b®+c®*-3abc=a+b+c

Special Case 1: Ifa?-ab + b?>=0thena®+b3=0
Special Case 2: Ifa?+a+1=0thena®*-1=0ora®*=1 Special Case 4:
a b a2 + b2 + ¢ - ab-bc-ca
Special Case 3: If B + ; =1thena®+b3=0
=1/2[(a-b)> + (b -c)?+ (c — a)?] = 3d?
1 1
Special Case 4: If Z - ; = a-b thena®+b*=0 Where a,b,c are in A.P and common difference is d.
a b Special Case 5:
Special Case 5: If E +— =—-1thena®*-b*=0
a a® + b® + c® - 3abc
. a_b 1
Special Case 6: If b + a = Ethen a®*-b*=0 =1/2 (atb+c) [(a - b)? + (b — c)® + (c — a)?)] = 9bd?
. 1 s_pio3 Where a,b,c are in A.P. and common difference
Special Case 7: Ifab (a + b) = 1 then PO a’ —-b” = is d and middle term is b.
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% Function and invers function

& Square formula:-

1 1
Ifx+—=a&x-—=>b

X X
2 2

1 1 1
:>x2+—2:(x+—j —2:(x——j +2

X X X
Remember
:>x2+i2=a2—2=b2+2

x

2
1 1
4 4

> +t—=x"+—| -2

Remember

1
=>x+—=1t/b’+4
X

x—l=i\/a2—4

b4
First equation may be given by following type-

1
=>x+—=30rx*-3x+1=0
x

1
Special case 1 :If x + — = /2 then x2+iz=0
X x

orx*+1=0orx*=-1
1
Remember = If x + — = V2 thenx* +1=0
X
SpecialcaseZ:X+1=ix/b2+4&x—l=ix/a2—4
X X
n 1 n 1 2
x"+—=athenx"-—=1Ja" -4
X X

1 1
If X" -— =bthenx" + —=+/b’ +4
x x

Cube Formula:-

If x+l=a&x—l=b
x b4

3
—)x3—i3=(x—l) +3(x+l)
X b X
Remember

1
>x°+—=a’-3a
x

Special case 1: If x + l = \/5 then

X

x3+i3=(\/§)3-3\/§=3\/§-3\/§=o
x

Remember

:>Ifx+l=\/§thenx3+i3=Oorx6 =-1
X X

If x+l=2 thenx =1,
X

If x+l=—2 then x =-1
x

x+l=k:>x2——2=[x l)[x—l)=+k\/kz 4

x x x

x—l=k:>x2——=(x+l)[x—l]=ik\/k2+4
x x x x
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2
& ax+B=k:>a2x2+b—2=k2—2ab
x x

2
& ax—3=k:>a2x2+b—2=k2+2ab
x x

& ax+£=kthenax—3=i\/k2—4ab
X X

& ax-3=k:>ax+3=i\/k2+4ab
X X

b b®
& ax+—=k=a’x’+—
x x

=k°® - 3kab

b b®
& ax-—=k=a’x’-—=k°+3kab
X X

s Componendo & Dividendo

Ifizfthen
b vy
a+b_x+y
a-b x-y
Special case:

2ab then

If X =
a+b

x+2a+x+2b_
x-2a x-2b

o xefy Vx-Jy _(x+y
«/x_—\/;+\/;+\/;_2[x—yj Or

2

Ifx+l +\/E+ Jgthen X+
X

=5

1 3

v ([{er-taer)

1 1

’

C=
a+l a+l

a’? +B¥a+C

A=0;B=

1
— =~ -A¥a®+BYa+C
T a2 +3a+1

a+l

Ja - 1_2(a+h)
-Jb Ja+b X (a-b)

% Quadratic Equation /&< 0aH 373

1.

An equation of the form ax? + bx + ¢=0, is called
quadratic equation.

& ax? + bx + ¢ = Of <& If & Ff waH T F=w
aH 3TH & T Wfeh

Roots of the equation ax? + bx + ¢ = 0 are

AR WHax? +bx + ¢ = O'F& far

b+ b7 — dac

given by o =
2a
[t 2
and B= _b_f_‘l'ac_
a

If c and f§ are the roots of the equation ax> + bx + c=0
vHfalas piuas stdax? + bx + ¢ = ofe fit fedom]

(i) Sum of roots/dT ¥& Tya=E

s Coefficient of x

(a+p) =2
(04 = —_— =
a  Coefficient of x>

(ii) Product of roots/dT ¥& FMuasE

c Constant term

(0.B) == =

a Coefficient of x>

If the roots o and § are known then the equation
is given by x? - (a+B )x +(a . )= O

yaAtdar o S piom gihsebuasg s7a

x2 - (o + B )x +(a . p )= OT&=FR

Maximum and Minimum value of a quardratic

equation /S 0% 3TH& ﬁ1§ & S S aag

F(x)=ax?+bx +c

—h2
F(X) 0 = 4ac-b” Whena<0 ;
2
F(X) o = 4a(;—b Whena >0
a
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-

N
Nature of Roots
If b>-4ac = 0 If b>-4ac > 0 & If b>-4ac > 0 & If b~ 4ac<0
(Roots are real a perfect not a perfect (Root are
& equal) square (Roots square (Roots imaginary)
are real, are real,
unequal & unequal &
rational) irrational)
. J

Swi nfsw e fasvms

nn+1
1+2+ 3+, + nf&'t’f‘?'&H\T:'@?f:—(z—l

et nf s aw fasymde f, 7ds Tyase

_n(n+1)(2n +1)
- 6

12 + 22+ 32 +.iieeeee + n?

3. Sum of the squares of 'n' natural numbers.
nfsw s fasvmde £, e v ase

_nn+1)n+2)
- 6

2. Sum of the squares of first 'n' natural numbers.

Sum of the cubes of first 'n' natural numbers.

et nfow &8 Tasvaite Faghe dTvase

2
13 + 23 + 33 +..ceuevenen +n? ={nw}
2

5. Sum of even integers/Hd f \ﬂ‘ﬂ‘ ‘S:Fg Foase

2+4+6........... +2n=n(n+ 1)
6. Sum of odd integers/<, ‘sﬂiﬁ:{“&'&: #& fyase
1+3+5++.iinees (2n - 1) = n?

Dividend /Y9 = Divisor/W#H & x Quotient/
THSE + Remember/ FEE

Dividend - Remainder
Divisor/UH & =

Quotient
Remainder/ ¥F%E€ = Dividend/UWH#? - (Divisor/
UH & x Quotient/THISE )
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SURDS AND INDICES/ & 373 oo

% Indices/>H®e

= Power is greater than 1/@51?@—‘&:?1&?1?3 &
T
= Power is less than llﬂﬁf\%'q—ﬁlfﬂf& H’F‘g’&sﬁ%

Ex. 57/3 Hence 7 is indices and 1/3 is surds/
s7staf7ieme fetomi 1/ 37 sTaie
Laws of Indices /<% & fagd

&

1. amx aq"=aqm™" 2. am + a* = am™"
3. (am)*=am™ 4. (ab)* = a"b"
1 -
5. —|(=
a
a)" a®
— =_ = an = bn
o (3]-%
7 a—l’l _ bm
M b—m a.n
5. a.m/n — n am
7. a’°=1 (axo0)
8. al=a
O, aP/q = (aP)l/q
10. a*=ay=> x=Yy
11. a*=bYy= a=b

% Series/ ™

(a) Infinite series in product type /S, T 'FW#—
REC I D

aya+a....©

Solution of this question is a/aAf SU0H & 'd‘\?;a

Ta-9f algorde
Ex. \/a\/b\/a\/b....oo

Solution: let \/a\/b\/a\/b....oo =x
Then /a./bx = x

Squaring both side a \/bx = x2
Again squaring both side a? bx = x*
x3=a?b = x = (a%b)'/3

Ex.

(b)

Ex.

Ex

(c)

(i):

Ex.

Ex.

(i)

Ex

Ex

Finite series in product type/ﬂ'ﬂ'ﬂf,'il 'F?(UT&"FH'—
SeES T

a\/a\/ﬁ

Solution: count square root = 4
24=16
Ans is a'5/1¢

\/ T INTNTVT

= 763/64 ( 26 = 64)
Infinite series in addition or subtraction from/

: o Faw Feam fofe sfafassasl @t

\/ai atiazt...o

There are two type of questions/ I Foreg 3T -
U eswe

Factorise 'a' into two successive integers

afe Forfe qamtsrak e fo sfafeag® SFe -

If it is addition series then answer is greater
one and/v& T&Eh: gy fiEfsef L, 7 Fsvde
. et

If it is subtraction series then answer is smaller

one./va Tafimy fo i art, 7 Rk Ty aheams

\/56+\/56+\/56+....00 =8 [56 = 8x7, larger is ans]

\/90— V90 -+/90....c0 = 9[90 = 10x9, smaller is ans]
If 'a'’ can not factorise into two succesive

integers/ vl af & F orf T qarst vk T e fefa-
Tyag A < gdiw v Tas et

’ +
then \/a tyata*..o = %

. \5+\5+B+...0 = “1+42"5+1= Vz;”

_V1+ax1-1_5-1
s L1 VI o = 5 =
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Ex.

(i)

(i)

Square root expression inside square

root./ , 7ifdr fe fawsf, 7ifdr fa dTsus

In this type question try to make a square of
expression inside square root./sH g & Fsughi-
1T i Brswfe £ & fa f, 1 afs ‘ewafasw

J5+26 = |(V3) +(2) +2/3 2
- [[V3+v2) =3 +y2

If square root in denominator. /SF?EF%B
af, witdr feam

In this type questions rationalise terms by
multiply and divide by conjugate terms /T8 3
& Fyughifeeife T & stdrymdcerfrimaien
e & 38 Fo sh

Remember this short formula:

AT e Fowfsvi

e Jaoib_(atn)
Ja-vb Ja+vb la-b
Smallest and greatest value/ ‘Q’@H’F@I
g & Afaag
There are three type questions/aq?l'f\_r@\?.&a
&f-\w@.%f-\: Eﬁf:%
V2,%3,Y4,%6

When number and power of number are same.
fasyFamiasvde Fow aaadean

We compare (number)c¥of2 3,4 &6

g-a-f\g-q:sg:q 2,3,4 &6 &dT fﬂqu\—,naf& 37—

[-. Here LCM of surds 2, 3, 4, 6 is 12]

(21/2)12, (31/3)12, (41/4)12’ (61/6)12,

= 26, 34, 62

= 64, 81, 64, 36

Smallest is §/6 and greatest is 3/3

V7 = 8,8 ~AT,\/5 - J3,V11 - 3

If difference of number same (Here 7-5=9-7
=5 -3 =11 - 9) then smallest of product of
numbers will be greatest and greatest of product
of number will be smallest

(iii)

(i)

yausymFe Tasiaaagefeyed7-5=9-7=
5-3=11-9) g PR sy H% Freage o 7
s e 2w uf L dfiowf g o off & F Tease
w uf | Fewd, gfn wfewdiewsn

7x5 = 35, 9x7 = 63, 5x3 = 15, 11x9 = 99
Greatest is /5 - /3 and smallest is 11 -9

8 + 3,8 + 2T+, 6 + B

Here sum of numbers are equal (8+3 = 9+2 =
7+4 = 6+5 = 11) then greatest of product of
number terms will be greatest and smallest will
be smallest.

vedfsymde fomeed sasfemief(8+3 = 9+2 =
7+4 = 6+5 = 11){s#F e et asyide Tmvage
n AR arya, T AR wfvEis ok Teage
¥ uf Fgad, gfa af L Hewaw

8x3 = 24, 9x2 = 18, 7x4 = 28, 6x5 = 30
Greatest is JE + \/E and smallest is «/5 + \/5

Irrational equation /A S&dv THaH 37

There are two type of questions

s Forfog =g Fyugfeafe

a+/b=3+2J5

then convert both side in same manner and
the compare

Hgrseare F ¢ faaags s sfseimais s+

a++Jb = 3+ 20 =>a=3andb=20

If there are different irrational terms

vt ASSar el aeed g o’k

aJ/5+bV3+c/2+d=3/5-7/2+5
Compare LHS and RHS,
a=3,b=0,c=-7,d=5
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+» Arithmetic & Geometric Progresion

wawst g el et @

+ Arithmetic Progresion/wa&sl =7

(i)

(iii)

(iv)

Sequence/TdFd =a + (a + d) + (a + 2d)+.........
Where a be the first term and d is the common
difference of the sequence of an A.P, then-
: g ndnaaest Tl Faae afs Tafswrisarawn
dafngwsiifsm
n** term of an A.P.
qasEBl 'F?ﬁ& H¥n , ¥
t =a+(n-1)d
The sum of the first n terms of an A.P.
masel vaficwt nfoerfe Tyasea
S, = %[Za +(n -1)d]
Three consecutive terms /<& & TIST oo1
=a-d,a,a+d
Four consecutive terms/® 3¢ qaml ot
= a-3d, a—-d, a+d, a+3d

COMBO LIVE
Pre + Mains FOR ALL EXAMS

REASONING + MATHS + ENGLISH g __

ZERO TO HERO LEVEL SMART APPROACH
UPDATED SHEETS

(i)

(i)

(iid)

(iv)

Geometric Progresion/ﬂﬂ?a‘r T

Sequence/dAF}T = a + ar + ar? +.........
Where a be the first term and r is the common
ratio of the sequence of a G.P. then-

: g ndmemal Tafs Fag afs Faf vl st s
w3 g rf o fomr

ntt term of a G.P.
o\B‘F E dl& #\n ’ ﬁ\\‘:i |i an = ar(“'l’
The sum of the first n terms of a G.P.

TSl TEiswRf nfsorfe Fyaesa

_a(l-r")
= 1-r

S srzlandr<1

=M;r¢1andr>1

r-1
If the common ratio is equal to 1, then the sum
of the first n term of the GP is given by/9a"
T age & o F sasfefefmmsl v fwmfnfes
& Fyw<EIS, = na

Three consecutive terms/<EH & TIAST S

n

, . a
= a, ar, ar’or —,a,ar
r
Four consecutive terms/® 3¢ qa=l s

a a
- 2 3 2
=a, ar, ar°, ar° or r—z,;,ar,ar

@8 506003399
8506003311
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‘ TRIGONOMETRY/ SETeT T &

1. Trigonometric Ratios /ST & 1 “HIHT

Consider an acute angle /YAX =0 with initial
side AX and terminal side AY. Let P be any point
on the terminal side AY. PM perpendicular from
P on AX to get the right angled trianlge AMP in

which ZPAM = 6.

TFY arfs e LYAX = o fifguifassaetax
i =R T AY SfewdAY ° fermizreie M
FFfp v Ax d T winofamafRferfsmiamp
TR AT FITELPAM =0 &f

Perpendicular / gf _P

() Sin6= g hotenuse /3@ h
. Base/ T _b
(ii) Cosb = Hypotenuse /€4 h
Perpendicular / ) _P
(iii) Tan® = b

Base/ 1T b

Hypotenuse /<19 _h
Perpendicular / gf P

(iv) CosecO =

Hypotenuse / €13 h
Base / T b

(v) SecH =

Base /\ T 3 E
Perpendicular /2 T p

(vi) Cot0 =

2. Relations Between Trigonometric Ratios

TRIFH T T SR TP fomug

1
cosec 0

(i) (a) sinf =

(b) cosech = sin®

(c) sin6 . cosecH =1

\ _ 1
(ii) (a) cosO = sec O
b 0= 1
(b) sect = cosf

(c) cosO . secO =1

_ 1
(iii) (a) tand = coto
b to = 1
(b) cotb = tan0

(c)tanf6.cot6=1

ino
cos 0

(iv) (a) tand =

(b) sinf = tand . cosf

sin 0

(c) cosd = tan 6

cos 0

(v) (a) cotf = sin6
(b) cosO = cot0 . sind

. . _ cos@

(c) sinf = cot o
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3. Trigonometric Ratios of Some Special Angles/ 30 SRl sl srfam @ =T vHaR

Values of the trigonometric ratios for some special angles are given below:

smfmmrsmdferta femma s vaaarfrafes far T 18

Angle © -
0° 30°= — 45°=" 60°= " 90°="
Ratio 4 3 2
sino | 20 o e JERE 2
i 4 2 4 2 4 2 4
V3 1 1
coso Al - 1 0
' 2 & 2
sin0 o sin30 _ 1/2 _ 1 sin 45 1/\/5 sin 60 \/5/2 sin90 - l
tane 0 1 %|coss0 Va;2 V3 |cosas 142 cos60=1/\/§=*/5 c0s90 0
o = (not defined)
l =00 2
coseco o 2 \/5 ﬁ 1
(not defined)
2
sece 1 S 2 o (not defined
G V2 ( )
© 1
coto (notdefined) J3 1 NG 0

4. Trigonometric Ratios of Some Special

Angles/ Jnfssmalcam S vHH
(i) sin (90° - 6) = cos 0

(ii) cos (90° - 6) = sin 0

(iii) tan (90° - 6) = cot 6

(iv) cot (90° - 6) =tan 6

(v) sec (90° - 6) = cosec 6

(vi) cosec (90° - 0) = sec 0

5. Trigonometric Identities/TBTTF T &
TIEE I

A. sin?0+cos?0=1

sinf=+/1-cos?0
cos 0 =V1-sin?0

sec’0=1+tan?0

sec’0—tan’0=1

(sec6 + tan0)(sec6—tanf) =1

(secO + tan0) = k,then (sec6—tan6)=1/k

cosec’0 =1+ cot?0

cosec’0-cot’0=1

(cosecO - cotb)(cosecH+coth)=1

If (cosecOcotd)=p,

then (cosec0+cotf) = 1
p
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6. Trigonometric Ratios in Terms of other Trigonometric Ratios

TRTHFH G T HAH oW TR S 37F= af¥-

sin O cos O tan O cot © sec O cosec O
tan 1 sec’0-1 1
3 3 2 —_— / -
sin 6 sin © V1-cos®’g J1+tan’g J1+cot? @ sec o cosec ©
1 cot 6 1 ./cosec’g -1
cos 0 V1 - sin? cos O
1-sin"6 J1+tan’g | V1+cot?@ sec © coseco
sin@ V1-cos’@ 1 1
tan © tan © N 2o-1 777"
\/1 - sin?g cos@ cot © sec’ -1 ~Jcosec’9-1
1-sin’0 cos@ 1 1 )
cot © - cot © T -1
sin © J1-cos’ @ tan © Jsectg-1 | °°%¢€ ©
1 1 J1+cot?e cosec’ O
sec 6 N 2 . sec © T
\/1— sin’g cos © SRz cot® VJecosec’-1
1 1 V1+tan’e@ seco
cosec © T | ————— = | J1+ 2 T cosec ©
sin @ V1-cos’ @ tan © 1+cot'6 Vsec’9 -1
7. Sign of Trigonometric Ratios (i) First Quadrant/da@{ &G
am'&mra?ﬁt-ﬁwﬁa#g & All trigonometric ratios are positive/
USRI T S SR S 31T geRber
Y (ii) Second Quadrant/ETE{ EEHT
A sin® and cosecO are positive./sind ?\iﬁ\cosece
S I F s )
I ; (iii) Third Quadrant/St={ SEwa
sin® and All positive tand and cot9 are positive.tand 7 Ifcotd :FIT 2T
cosecO positive TS
X'« o » X (iv) Fourth Quadrant/ &z S&wI
tan6 and cot® cosO and secO cos0 and sec0 are positive./cos0 ?%Ff\sece Y3
positive positive K
Remember: I II 111 IV
I v All sin tan cos
Note:-
;, sin(-0) = - sinf, tan(-) = - tanf,
sec(-0) = secO, cos(-0) = cos0,
cot(-0) = -cotd, cosec(-0) = -cosec 0
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9. Trigonometric Ratios of Some Special

Angles/ sTuTsarfaaafiaam®m i v

J3-1
(i) sin 15° = 202 = cos 75°
V3 +1
(ii) cos 15° = 22 = sin 75°
(iii)  sin 18°= @4_ 1 cos 720

cos 18° = —M/g = sin 72°

(iv)

4
J10-2.5

(v) sin 36° = 2 = cos 54°
(vi) cos36° = \/§4+ 1. sin 54°
(vii) sin 22E = Lﬁ
2 2
(viii) cos 221?«: = 2+\/§

10. When sum or Difference Between the
Angles are Given/SUT3T#IH 3T 395
3 vords Wt o

A. IfA+B=90° then

tanAtanB=1
sinAsecB=1
cosA cosecB=1
cotAcot B=1
sin?A + sin*B =1
cos?A + cos’B =1
B. IfA + B =45°=225°
(1 + tanA) (1 + tanB) = 2 or
(1-CotA). (1 — CotB) =2
C. IfA+B=135° then
(1 —tanA) (1 - tanB) =2 or

(1+CotA). (1 + CotB) =2

11. Max/Min Values of Trigonometric Func-
tions/SBFH AN “RIF I sTARH

A. m sin6+ n cos0

(i) Maximum value/ T FBTHIIF = /;n? + n2

(ii) Minimum value/8 &I - _ /2 4+ o2
asin?0 + bcos?0

(i) Maximum value/7 SR TTHF = Max [a,b]
(ii) Minimum value/® &<¥ T{% = Min [a,b]

C. asin?0 + bcosec?0

atan?0 + bcot20

acos?0 + bsec?0
(i) Minimum value/ sEX T = 2./ab swhen a > b
(ii) Minimum value/ e is= (a+b),when a <b

sin®0 . cos™®

When, n is odd/?.lIranSWf%W

1
(i) Maximum value/7 FBISHITHF = + 2"

n

(ii) Minimum value/% SR T{%F = -

When, n is even/?.lIrnfUTfW

n

1
(i) Maximum value/TSBTHITHF = + 2"

(ii) Minimum value/ SETRIIF=0
12. (a) sin (A + B) = sin A cos B + cos A sin B
sin (A-B)=sin AcosB-cos AsinB

(b)
(c)

cos (A + B) = cos A cos B - sin A sin B

(d) cos (A-B)=cos A cosB + sin A sin B
(e) tan (A+B)= tan A+tan B
ltan AtanB
() tan(A—B)= tanA-tan B
l1+tanAtanB
tAcotB-1
(g) cot(A+B)="2CCR2T
cotB + cotA
(h) ¢ (A - B) = cotAcotB+1
cot ( )= cotB-cotA
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13.

14.

(b)

(c)

(d)

15.

16.

17.

2tan A J

(a) sin 2A = 2sinA. cosA = [m

(b) cos 2A = cos?A - sin?A = 2cos?A-1=1 -

) m
2sin"A = 7 tan’A
2tanA
tan2A =| ——
() (1 - tan? A)
cot’A -1
Cot2A =| —— —
(d) [ 2cotA ]
2tan A
(a) sinA =2 sin—cos— = —2A
l+tan® ==

A
cosA = cos? é—sin2é =20052%—1 = 1—2sin25
_1-tan?A /2
- 1+tan2A /2

2 tan %
tanA =

1- tan? A
2

. 2 A 2 A
1-cosA=2 sin E and 1 + cosA = 2cos E

(a) sin 3A = 3sinA -4 sin® A

(b) cos 3A =4 cos®A - 3 cosA
3tanA - tan® A

(¢) tan3A =" 3tan’a

d cot’ A-3cotA

(d) cot 3A = 3cot’A-1

(a) sin (A + B). sin (A - B) = sin%?A - sin’B
= cos? B-cos?A

cos (A + B). cos (A - B) = cos?A -sin? B
= cos? B - sin’A

2sin A cos B = sin (A + B) + sin (A - B)
2cos A sin B = sin (A + B) - sin (A-B)
2cos A cos B = cos (A + B) + cos (A-B)
2 sin A sin B = cos (A - B) - cos (A+B)

(b)

(a)
(b)
(c)
(d)

18.

19.

20.

21.

sinC +sin D = 2sin(c+

)= (%3%)

C+D). (C-D
(b) sin C-sin D = 2 cos sin
2 2
C-D
(c) cosC+cosD=2cos( Jcos[ )
2 2
C+D) . (D-C
(d) cos C-cosD =2 sin sin
2 2
If 40 < 60°

(a)

1 .
sinf. sin20 . sin40 = Zsm 30

1
(b) cos0. cos20 . cos40 = Zcos 30

(c) tan6. tan20 . tan40 = tan30

For all values of A.

1.
(a) sin (60°-A) sin A sin (60°+ A)= Zsm 3A

1
(b) cos (60°- A) cos A cos (60° + A) = 2508 3A

(c) tan (60° - A) tan A tan (60°+ A) = tan 3A

tan A+tan B+tanC - tan A tanB tanC

tan (A+B+C)=
1-(tanAtanB+tanBtanC+tanCtanA)

At A+ B+C=180°= m,

(i) tan A + tan B + tan C = tanA tanB tanC

(ii) Sin2A + Sin2B + Sin2C = 4SinA SinB SinC

(iii) cot Acot B+ cotBcotC+cotCcotA=1
AtA+B+C=90°=7/2

CotA + CotB + CotC = CotA CotB CotC.
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Important Facts Useful for Solving Question | 13,
on Trigonometry/SBTF® &t oTF davef 3T &1
of irfrerisf <fsa frg saedse

1. sin®0+cos*0=1-2sin’0cos®0 19 Cos0+8Sin6 1+tanb . (7 _,
* Cos0-Sinf 1-tanb

cosec*0-cot*0
cos ec’0+cot 20

1+ 2cot?0 = 2cosec?0 -1

ot

sin® 0+ cos®0 =1-3sin’0cos’ 0
3. If Cosf + Cos?0 + Cos®0 =1

then Sin®0 - 4Sin*0 + 8Sin?%0 = 4
4. If Sinb + Sin?0 + Sin30 =1

20. aCos0—-b Sind =x
a Sin0 + b Cosb = ¢

= X = +J/a%+ b? - c?
21. a SecO +btan0 =c

then Cos®0 — 4 Cos*0 + 8Cos?0 = 4 a tan0 + b Secod = x
S. (1+tan6+ secO)(1+ cotO - cosech) =2 = x = +Jc2? + b2 —a?

22. aSecO-btand =c

6. (1+cotO+sech)(l1+tanb-cosech)=2
a tanb - b Secd = x

7. (sin6+ cos0+1)(sin6+ cosf-1) =2sin6cosHO :>x=im
secO+tan0-1 1+sin0 cos 0
. _— = 0+ tan0 = = _-a
8 tan0-sec0+1 sect+ tan cos 0 1-sin0 23. SecO + tanf = b
9 sin6-cos0+1 1 secO + tano a+b
. = = + =
sinf0+cos6-1 sec6-tan0 KRG * Coto a-b
24, (i) (a) sin1°.sin2°.sin3°sin4°.......... sin180° =0

1+sin6 cos 0

10. o + Tt sind " 2sech (b) sin1°.sin2°.sin3°.sin4°........... to
cos +sin (greater than sin 180°) = 0
) (ii) (a) cosl®.cos2°............ cos90° =0
11. Sing _1- -Cose (b) cos1°.cos2°........ to (greater than cos90°) =0
1+Cos® Sin® (iii) (a) tanl® .tan2°.......... tan89° =
(iv) Sin%0 + Sin? (0 + x) +..........
Cot6 Cosec-1
12. = - . s _ Total terms
CosecO-1 Coto + Sin?[90 - (0 + x)]+ Sin%(90 - 0) = — a2
Ex.
13. Sech - tand = k i.e., Sech + tand = — 1. Sin? 5° + Sin? 10° + Sin? 15° + ........... + Sin?
k 85° + Sin?90°
Totalterms 17 1
1+k == +1=9
= Cocesf + Cot0 = 2 2 2
1-k 2. Sin?5°+ Sin? 6° +........... + Sin? 84° + Sin? 85°
Totalterms 85-5+1 81 1
1-Cos6 . o = = =""-40=-
14. (Cosec - Cot 9)2= ———, 0°£6£90 2 2 2 2
1+CosH 2,4
X
(v) If secOt tand = x, then secf = >
tan0, + coto, X
15 =tan0,.cot0,

tan(90 - 0,) + cot(90-10,) (vi) If sin0 + cos0 = x, then sinb — cosd = /o _ 52

(vii) If sinO + cosecO = x, then sin"0 + cosec™d = x
16. tano (1+ sec26)(1+ sec46)(1+ sec86) = tan 86
(viii) If tan0 + cotf = x, then tan"0 + cot"0 = x
17. sec*0-tan*0==sec’0+tan*0=1+2tan’0 (viv) It should be noted that/> % ¢%

sin?0 = (sin0)?, sin®0 = (sin0)3, cos®0 = (cosO)3, etc.

= 2sec?p -1
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Height and Distance
3 Togew

The height and distance problems are solved
with the help of trigonometric ratios of angle
of elevation in a right-angled triangle.

PR O3RN a3 T SRISIERT I SER I
T G TUREGAaaR @6 - - R AT T AW

Object
A

----------- Horizontal line
Angle of depression

Line of sight

Angle of Elevation

(o

Observer

B

Trigonometric ratios are

) AB
sin® = ——, cos0O =

AC AC’

AC
BC

C BC
AB’ cotf = AB
In most of the problems of height and distance,
we come across the two special right-angled
traingles as follow :
T fiTHggn o gl ¥ e W & TR T SE
Te0EREs TUATd TR T ST

(i) Angle of elevation is 30° or 60°.
t g & WHER SEB0° T560° TR
(ii) Angle of elevation is 45°
| AW & WU SHK5° THENY
If one of the angle of a right-angled triangle is

30°, the other acute angle must be 60° and the
ratio of the sides will be shown as follows :

-7 §TR3T TEPER 2 T W 30 TSI & P
T B0 NHHGIWIASH TGAFHTRFT FA-: I S U5

RN
i

AB
tano = BC’ secO =

cosec =

60°

If one of the angle of a right-angled triangle is
45° then the other acute angle will also be 45°
and the ratio of the sides will be as shown below :

-7 &R T SEIWERR 2 T F SEH5 TS & TG
T SENTH 5 RGN TG T - 5
° ém

45°

| 45
: 1 :
&~ 30°-60° Relation

In more than 50% of height and distance
problems in which two right-angled triangles
are formed, angles of elevation or angles of
depression will be 30° and 60°.

T THozH R oF, TR R T TWEE &3
&3 ¥ TR IR AU SN TGN SHEERG 15 T SR30°
G600 WAH
In these height and distance problems in which
two angles of elevation or angles of depression
are 30° or 60°. In these problems two right-
angled triangles will be formed. If one of the
side of these two right angled triangle is com-
mon or of equal length, the other side will be
in the ratio 1 : 3.
f Togew S T EEwd T @ WEeX SRy A
T TEB 0 IE6 0 IR G & B> T Sk aus|
TS - TS 3 ¥ SRR o ¥ WShap e ay JeR s
TR USRI & SN J W AGAFHD W

(a)

3

60% 30°

|_1_| 3 ]
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(b)

-[
30° 60° J_
| J3 |

(c)

3
60° 30°
— 1—i 3 i
3
(@ !
1 | 1 60°(55
: J3 |
1
i >
(e)
60°
C J3 |

(0

I /3 |

| J3 |

%" In most of the problems, of this type
TRIE AN Al T A W

(i) If AB will be given, then CD is asked
W- ABT-GHUEUECD T TGP HALE

(ii) If CD will be given, then AB is asked.
W- CDT-CIHNGAB T AP HALE

— o ——~—

(a)

(b)

(c)

(d)

_[A
h
J_ e2 01
B C——d — D
d = h(cot0, - cot0,)
OR
For this we will see the relation between AB
and CD in different cases.
T AT IO JABIGIHCDIN b & T e uesh §
ST SEATH
_|_A
1
J_ 459 30°
B C D
I 1 i} 3-1: i
A
1
60° >
L;‘ C =p
1 IL i ]
l_ﬁ 1r \/g 1
A
1
J_ 605 45°
B ,_ ¢ 1D
l_ﬁ 1r Ll ﬁ) 1
_[A
1
J_ 309 150
B C D
—/3—i 2 :
_|_A
h
J_ 26 8
B C D
—x il y |
h? = y? — x?
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&

(i)

If both angles of elevation are complementary
- T AR ETHN TR, TH AT
h>=xyor h = \/xy

h
(90°-9) )
—x —
I 7] i
h h or h
0, 0,
e2 01
< a > —a——>
a = h (cot0, + cot0,)
"_:.r A
.»5’91 1n
a
A ©2 \ /
acot9,

" cot 0, —cot0,
In this type, we will study the question in which
the figure will be formed as shown below :

TR BB W A FE TG WA 3T ¢

T i e S AUy
a (o}
0 o
B D

06 + a = 90° or both the angle of elevation are
complementary.

0 + 0 = 90° TH FEGTCAN TR, TH ITHALH

x*=HH, orx=,HH,

(90° - 0)

>

<

Height of the point of intersection of the lines
joining from foot of one to top of the other from
horizontal line is h.

X

(ii)

D T W WA W A & I AL A I SATRGE I
Tt W A J0 awEmR R { Tohateae

1 1 1
= =
h

H, H,

(iii) If both angles of elevation are not
complementary, then we will solve these
problem by using the right-angled triangles ABC

and BCD.

- T IR T, TR TS Y FEE
- %> T SR IEFHABCIGZVBCDT TTEHRR WAh

T WA
P 1
H, H,
B e1 ez Dl

»
>

< X
To solve this type of question, we can use
following methods.

TRITE AN WA BTN SR Ao 0 Aiq el &
T Teaom TN T TAUS
First Methods : In this method we use the two
right-angled triangles separately.

teE T 9wes 9 @ T SHaaguvSses Uy

[l
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Second Method : Given ZADB =0, and ZADC =0,

a
A 92 0;

X D

In most of the problems of this type

TRITE AN Fg T T W
(i) If h will be given, x is asked

G- Th T- S CEaENEk TUE € Ug
(ii) If x will be given, h is asked

- Ox - IR Gh THH | U

a_ tanO,

h tan6, —tan@, and

h = x (tan0, - tan0,)

@ The angle of elevation of a cloud at height h

above the level of water in a lake is 6 and the
angle of the depression of its image in the lake

is ¢. Then the height of the cloud above the
surface of the lake is:

TN EA o IW ¥ HE & h 35T TF SIEA oI
T WA 0 § iz S U el Al o weHum
3T ¢ BeoF B 3t g A3 TIvEA 3f 3+ W

H - h[cot6+cot¢j

Maths by Aditya ranjan

cot - cotd
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‘ NUMBER SYSTEM /2 faa@r "

Number

efaa

v

Real Numbers
—ort -o1 efEw

v

Rational Number

v

v

Positive Integers

T T TGET TE
T Haa

Non-Negative Non-Positive

T TRl o TTART

v v

Whole Numbers Natural Numbers

Tgee faet @@ e Efaw,

v

N

€ro

T

Irrational Numbers

@ v 2fag Tdvm efga
Integers Fractions (Decimals)
RS l U, TG - B

Negative Integers

TR T

Imaginary Numbers
Iw@d T3T Efew

v

Complex Numbers
g WA gfew

v v

v

Prime Number Unity Composite Numbers
TUHR Bfad Taiar TR Bfad
A. Factor /Tlé -q-r{- (ii) Total number of odd factors
N = aPxbaxcrxdsx awfar TR TR T3 WT
Where, a, b, c, and d are prime number. (q+1) (r+1) (s+1)...... where a = 2
HEl a, b, ¢, Ad FIMB 7 BT 3= Ex. 240 = 24x3!x5!
(i) Total number of factors of a number odd factors of 240 = (1+1) (1+1) =2x2 =4
s BTd A T TR q: 7T (iii) Total number of even factors
(P+1) (q+1) (r+1) (S+1)....... AW T g TRT a7 BT
For example : Total number of factors of p (g+1) (r+1) (s+1)...... = Total factor-odd factors
SEEAgA300 @ A TH UHI q: 7 UT Ex. 1200 = 2*x3!x5?
300 = 22 x 3! x52 = (2+1) (1+1) (2+1) Even factors = 4(1+1) (2+1) = 4x2x3 = 24
= OX4aXo = or even factors = 5x2x3 — 2x3 =
3x2x3 = 18 [ f 5x2x3 — 2x3 = 24]
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(iv) Sum of factors of a given number
fas: . TE@ BT T TH TR AT SHmE
= (a®+al+...+a?) (b%+b!+...+b9) (cO+cl+...+C).....
a.p+1 - 1 bq+1 - 1 cr+1 - 1
X X
a-1 b-1 c-1
Ex. 7056 = 2*x32x7?
Sum of factors of 7056
= (2°+21+22+ 22+ 2% (3°+ 31+ 3 (T°+ T + T?)
2°-1 3*-1 7°-1
= X X
- 2-1 3-1 7-1

31 26 342
1 2 6
(v) Sum of even and odd factors of a number
fas w1 d 5 sefgw @ Ry a1 3T
(a) Sum of even factors/> T = TRY AT SHE
= (al+a?+...+aP) (b°+b!+..b9) (cO+cl+...+c7)
a.q+1 _ 1 bq+1 _ 1 cr+1 _ 1
= -1(x X
axl b-1 c-1
B ap+1_a bq+1_1xcr+1_1
" a-1 b-1 c-1
Ex. Sum of even factors of 270 = ?
270 @ 3 TTH URT AT 3 E
270 = 2! x 33 x 5!
Sum of even factors
=(27) (3° + 3! + 32 + 3?) (5° + 5)
=2 x40 x 6 =480

or
21+1 _1 33+1 _1 51+1 _1
-1
S S G =
= 2x2x£=480
2 4

(b) Sum of odd factors/fg & & URT AT 3 e
= a° (b%+b'+...b9) (cO+cl+....+c7)
where a = 2
bq+1 cr+1 _\ 1
“b-1 c-1
Ex. Sum of odd factors of 360 = ?
360 @ fgT= g U a1 37T
360 = 23 x 32 x 51
Sum of odd factors
=2°(3° + 3! + 32) (5° + 5)
1x13x6=178
or
B 3 -1 5" -1 _26 24

X
3-1 5-1 2 4

X

=178

(vi) Sum and number of factors satisfying other con-
ditions

& TH U A7 WT EWSTEEST A7 el el
qAT7CH a* &

(a) Sum of factors of a number which are divisible
by (b'xc?)
(b* x ¢!) 7 fagme s w1 @ TH URY AT 3 EE
= (a+al+.....+aP) (b1+b?+...b9) (c!+b3+...c7)

(b) Sum of factors of a number which are divisible
by (a%xb3).
(a2 x b3) 7 fagme 7 w1 @ 7F URY a1 3 EE
= (a?+a3+...+a") (b3+b*+...+bY) (cl+c?+...+c7)

So that every individual term of the expansion,
there is a minimum of aZ?xb3.

(d) Sum of perfect square factors of a number
a7 : 7 BT T SHETHH TR qT 3 EH
= (a®+a?+a*+....) (b%+b3+....) (cO+c3+....)
= Every power only

Ex. Find the sum and the number of factors of 2400
such that the factors are divisible by 15.

2400 @ W W@ URT @: 7 WT LW SHEET 21
afaw uy 155 fagne Ik
2400 = 2° x 5% x 3!

Factors which are divisible by 15 should com-
pulsorily have 3! an 5! in it.

. Sum of factors divisible by 15

= (20 + 21 + 23 + 2% + 25) (3?) x (5 x 5?)
=63 x 3 x 30

= 5670

and consequently the number of factors which
are divisible by 15

=6x1x2=12

Ex. Find the number of factors of 1080 which are
perfect squares.

1080 W W T WY °: 37 WT 1% q T Uy vy
THE
1080 = 2° x 32 x 5!

The number of perfect square factors of 1080
are the terms in expansion = 4
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(i)

Ex.

B. Remainder/d9 Ts€

The remainder is the integer left over after di-
viding one integer by another to produce an in-
teger quotient

ud @ d1 a7 : swesg|a 3 s susya
IMEEH SEE 9 4 A1 YT SFA a1 o °FHA
qEd B

Divisor Ul 37 ) Dividend Ucik (Quotient T
XXX

Remainder

CEAF T

Concept of Negative Remainders/ @TH=d
YT q: Hay =gl

Remainder by definition are always non-nega-
tive but we use negative remainder in calcula-
tion for avoid long calculations.

sTET T S 3 2T T AT el @ A OEeT i
STFIHFNT: TG T2 A% @ o g% aI=Ed o °&
qAT S a2+

29 % 9 = + 2 because 29 is 2 surplus

29 A1 97 T & SEAFTCLT + 2 T T &=

wifd 3% 277 S ST B

(29 =9 x 3 +2)

= -7 because 29 is 7 deficient

[ IET)29 AT 97 T SHAYTEEF —7 TE 9T

= oifd 38363 7d%@

(29=9x4-7)

Special Case:

If two numbers are each divided by the same
divisor, the remainder are respectively 'r,' and
'r,'. If the sum of the two number be divided
by the same divisor, the remainder is 'r,". Then

sRAsme T3 s@a ara=t gmga 7 gm
fT AT 9 AT UTHT ¢, T r, SE¥ B &
sfa SfYswml @ st at 3w : ogmEd A
T f&E3 1 AT S A TSF r, SEE & )

Divisor/3Hd = r+r,-r,

(i)

Ex.

(i)

(i)

Remainder of Factor/"Té TRy 9 Q‘TSZFT

A dividend is divided by a divisor and there is
a remainder. If factor of divisor divides same
dividend then assume dividend as the remain-
der.

a7 g Y a7 gma @ o T AT § 9
AH TS SEF 21 &= >Tg g a1 g uR = ¢
e dT fagnfus 9o g Aar g™ o

On dividing a certain number by 72 we get 11
as remainder what will be the remainder.

fas: TfEcswrar 725 s & swdm™H|
11 SE¥ BT )9 & o5 T grm > fa2

If the same number is divided by 8

= mTdr 85 fagntae fast am

If double of the number is divided by 6

T A greTar 67 fagnfus fast AT

(iii) If square of the number is divided by 9

= :AaWTd T 95 fagnfae fast Amg

(iii) Successive Division/U =T fagmd

When a number N is divided successively by a
and b, remainder obtained are c and d respec-
tively. Which mean first we divide N by a and
then the quotient obtained is divided by b.

~

7 A7 : "I NTT a ST b @A UIME 5 3
T fEBT AT B T ATSF UsAA ¢ T d SEY
BT & FAT ZTEEW § fa 58 8¢ NaAT a7
M 2T ¢ S RETET TMEE aT ba fagniue
qa=F &

aiNix
X
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(a)

(b)

()

Ex.

Ex.

Ex.

Ex. A number on being divided by 3 and 4 succes-

sively leaves the remainder 1 and 2 respectively.
Find the remainder when the same number is
divided by 10.

77 WTATI LM 4TI TUIAE 57 30 faQ
i’ ST LT UTAT 1 £ W 2 SET BT B+ =
T AT 10 T & SSITEY & 6@ o1 @ T

Reverse the position of remainder and quotient
and start question backward.

ATH (T mTHE a: fEfe aY vonr 79w
g AT 5B T AAT AT AHF

Quotient Remainder

3 1
4 2

09—For smallest
number

741
212 3x2+1

ﬂ\4xo+2

[H]w

1911
612 3x6+1
1 4x1+2

For second
smallest number

[ ]

Some important rules for remainder/@' ™ d

AW TEEEFH 37

(@™ +b")
(a+b)

Remainder =0 when nis odd

371 371
Re[%] — O[Herel3 = 8 + 5]

(@”+ b” + c™)

Remainder =0 when n is odd
(a+b+c)

61 61 61

- [u] i
9

. a" +b" +c” +..... )

Remainder = =0if(a+b+c+..)
(a+b+c)

are in Arithmetic progression and n is odd
[1673 +17™ +18™ + 1973]
9

n="73 (odd), 16+17+18+19 = 70 and 16, 17,
18 and 19 are in A.P.

Re =

(d)

Ex.

(e)

Ex.

(H

Ex.

()

(ii)

(i)

(iv)

(v)

(vi)

Remainder a’-b = 0 for all value of n
(a-b)
36 36
R[uj _o
6
al‘l _ n
Remainder = 0 when n is even.
(a+hb)
724 - 424
L2 "7 |=0
Re ( 11 J
Remainder ﬁ =1 for all value of n
743% 74xT4x.... 1xlxlx....
= =1
73 73 73
Remainder [(a - 1)"/a] = 1 when n is even.

= (a - 1) or -1 when n is odd
. 342829, 35 = (_1)232 % 35=1%35=1
342819 35 = (-1)*%1% 35=-1% 35=35-1 = 34

Rules of divisibility/fasm@ o1 a T 3%

Divisibility by 2: A number is divisible by 2 if
the last digit of the number is O, 2, 4, 6, or 8.
27 fagne saatem w1 25 fagne g sfe s wr
qT o ToHd 0, 2, 4, 6 3, TaT 8 Bl

Divisibility by 3: A number is divisible by 3 if the
sum of the digits of the number is divisible by 3.
37 fogne smdiem w133 fwne s sfes wr
T Hal arsm 35 fagnes T

Divisibility by 4: A number is divisible by 4 if the
last two digits of the number are divisible by 4.
45 fagne vaaTew w1 4 fagnes g sfaswrd
Ffox & wd 47 fagne @

Divisibility by 5: A number is divisible by 5 if
the last digit of the number is O or 5.

55 fagne vwadiem 155 fagnes g sfas ot
AT W TRBHA 0 16T 5 8-

Divisibility by 6: A number is divisible by 6 if
the number is divisible by both 2 and 3.

65 fagne sdiew T &5 fagnes g sfe
AWmT2EW 3 17 fagne T+

Divisibility by 7: Multiply last digit by 2 and
subtract from remaining number. Repeat this
process until number become less then check
divisibility of 7.

75 TaEnes v w19 Hfex Hd 97 27 T@F a9
IEE T3 BTF T3 SHST o «a Sgdg a7
@ fa w1 8E: T & AN e e A

fagmes o1 UiE™
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(vii) Divisibility by 8: A number is divisible by 8 if the
last 3 digits of the number are divisible by 8.
83 fagne yaaiem w1 8 fagne grm:sfaswmrad
FfF~ 3 Ta 85 fagne -

(viii) Divisibility by 9: A number is divisible by 9 if
the sum of the digits is divisible by 9.
95 fagn® vyEd i T g5 fagnes g sfa s w1
T FHararsmmos fagnes

(viv) Divisibility by 11: If the difference between the
sum of the digits at odd place and sum of the

digits at even places is equal to zero or multiple
of 11.

117 ey mid e Fi¥d satqd
SMATI WIAITHN I A HAT A 317 S ETAH
3T 1197 @A Bl 917 0T 115 fagne grs
Divisibility by 12: A number is divisible by 12 if
the number is divisible by both 3 and 4.

125 fagne smatew w1 12 7 fagne g sfe
TWI3EWas 15 fagnes &+

D. Unit Digit /< TR d
The unit's digit of an expression can be calcu-

lated by getting the remainder while the expres-
sion is divided by 4.

fa7 . 3Wa @ W TRBd TG TH al TR 3N
A AR TETATTE A AR

What will be the unit's digit of (382)575?
(382)575 AT o TeRBd ¢35 T EITIE

Step/® 435 1:

Divide last 2 digits of power by 4 and find out
remainder.

qME F HfFT 2HdT a5 44 MW 30 I TSET SEE
Tk 2=

(ix)

Ex.

4)75(18
4

35

32

3
Step/® dg 2:
Put remainder as a power of unit place number
and find out answer.
YTF AT FIRGT d:7 BTd qEd. ST Mo
SITET A B+
28=8
Note: In Step 1, if remainder is O is then put
power equal to 4.

THg 17 3Tg AT 07 T W1 AT 4 T B+

Ex. Find the units digit in each of the following

cases.
1 fafre s@a Tam © WT@EERa o1 9 :faT

(i) (187)%22 x (529)32! x (343)23¢

(ii) (789)3%!° + (232)%* + (528)%2

(iii) (982)*! - (219)%***

(i) Divide last 2 digits of power by 4 and put re-
mainder as a power of unit place digit.
qE d ST 2 Hal 91 45 fagnfas a=@ tEE
ATHA AT W TRBT q:7 BTA:TEd . S T o

&

7°x9'x3*= 9x9x1=1

98 +2+8'=59+6+8=3
2!1-91=12-9=3

[If first number is less than add 10 in it]
PRSI WIBELT T HF T 10 W]

LCM and HCF/d% &t S:[d*a ®

(i)

(iii)

Product of two numbers/a TR AT T SH =
LCM x HCF

Product of "n" numbers/"n" » TRt a7 Tl'é TE
= HCF™1 x LCM

(1) L.C.M. of Fractions/'@%sf dTl ola ®¢

_ L.C.M. of Numbnerators
H.C.F.of Denominators

(2) H.C.F. of Fractions/f\gﬁﬁ dT Ta ©¢

_ H.C.F.of Numberators
L.C.M. of Denominators

(3) H.C.F. and L.C.M. of polynomials.
TEBEI AT va ®¢ £ T o6 o¢

H.C.F. of two or more polynomials is the
"Common factor of highest degree".

3T A5 HIYA TEBEI a1 Ta B¢ /HIYT ¥ aqE
ar e, § ™™ )

L.C.M. of two or more polynomials is the
"Common multiple of least degree".

A 3TE 7 HIYT TEEI a7 ola ®¢ /ST qF AT
st g T@m

(a)

(b)

_ 1* polynomial x 2" polynomial
H.C.F.

(c) L.C.M.

_ 1**polynomial x 2™ polynomial
L.C.M.

(d) H.C.F.

(e) L.C.M. x H.C.F. = Product of two polynomial

Aditya Ranjan (Excise Inspector)
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LCM :
(1) Find the smallest no. Which is exactly | LCM of (x,y,2z)
divisible by x, y, z.
TE AT W& A HiWe S x,y,z ¥ guid:
Tersrerm g1
(IT) Find the smallest no. Which when divided | LCM (x,y,2z) +

by x,y, zleaves remainder “r” in each case. | r

- T TETeTE Paae AmeTirs WS ok, y, 2T FIga: TO
OSSR T,

(III) Find the smallest no. Which when divided | LCM (x,y,z) -
by x, y, z leaves remainder a,b,c, | kWhere,
respectively. k = (x-a) =
TE FIAAH W& A T S x,y,z | quia: 9 | (y-b) = (z-c)
3 TT JHHSA SHAIT: a,b,c U Bl

HCF :
() Find the largest no. Which is exactly | HCF of (x,y,z)
divisible by x, y, z.
9% I W IS WEAT AT w9 x,y,2 &
quia: faae €

(IT) Find the largest no. Which when
divided by x, y, z leaves remainder “r”
in each case.

-, 17 gawet & Pa@gan 31 U's ®ix,y,z1 §H

T TR BT TGN Tr e , |

B

HCEF [(x-1),(y-1),(z-1)]
or
HCF [x-y),(y-2),(z-x]]

(II1) Find the largest no. Which when
divided by x, y, z leaves remainder a,

b, c respectively.

W€ IAH WEAl {0 R W x,y,z @
AT 29 UL GGl SHATT: a,b,c UIE Eldl
Fap|

HCF [(x-a),(y-b),(z-¢]]

(2)

Ex.

Counting of Numbers/s B : fi «;

Counting a Digit/dl d:

. How many times 5 will come from 350 to 600.

3505 6004 A% 5fa¢ : ArrSTENE
Sol.

I Place II Place III Place
350 - 400 5 10 X
400 - 500 10 10 1
500 - 600 10 10 99
(500 alread count)
Ans.155

Digits required to write counting.

fit «: o fomi @ fow smesea sas

How many digits required to write counting from
1 to 400?

15 400 ¥d «: fif «: a7 faut & fou sE@=®a
Fata: mrfad @ 2

Single digits 1 to 9 = 9 number x 1 digit per
number = 9

Double digits 10 to 99 = 90 number x 2 digits
per number = 180

Three digits 100 to 400 = 301 number x 3
digits per number = 903

Ans: 9+180+903 = 1092 Digits

(3)

Ex.

Ex.

Sum of digits/Sd 1 AT 31T

Find out sum of all digits from 1 to 100.

17 100 %0 T:7 WTY STHE 7 g Hhd | AT 3 NEET
oTe U

Unit place digit/a@ T&R&d = 10 (1 + 2 +......... +9)
=450

Second place digit/STTEHT = 10 (1 + 2
Fervererannns + 9) =450

Third place digit/s 9{8= 1

Total = 450 + 450 + 1 = 901

Least number to be added or subtracted to given
number so it becomes divisible of a divisor.
fa7: . T@FEWT T 7% BF: BT & TN
arer, at 1fa 37 s smaa & fgnfas & wws
What is least number to be added to 42072 to
get a number which is divisible by 93?

42072 < € A1 F BT T WT AR AT f4 vEw

3T 933 fagnfus g uTwE
93)42072(452

372
487
465

222
186
36

So least number to be added is/ f@T f = BIT:
HReWTZ T arcl: 7 13193 - 36 = 57
Prime Number/3:3% 7 5T

Except 1 each natural number which is divisible
by only 1 and itself is called a prime number.
19T BRETsEd SE o s w1l f sa ¢ e
7§ fone @) wEne s W ager: &

To check whether a number is prime number or
not, first take the square root of the number.
Round of the square root to the immediately
lower integer. Then check divisibility of number
by all prime below it. If number is not divisible
by any prime number then number is prime
number.

ATE T HINB ¢ 3T )3T e a9 o fom)
T OSEA S T AT AES o ) AR 1w a B
sHE A s fwm =9 I A faEns o
T:ATE =3 BIF:7 I HINSG 7 BTH @A a*sg
fas : g wene s w15 fagne | ¥ OEE: 9 3F
S 7T &

Aditya Ranjan (Excise Inspector)

)

(Selected % Selection 'FQWT@




@oin Telegram- Maths by Aditya RanjarD

(NUMBER OF SYSTEM)

(i)

(ii)

Ex.

Ex.

Ex.

137 is prime number or not?
137 S30H * T 3T TF
J137 =11 = prime number less than or equal

to 11 are 2, 3, 5, 7 and 11, 137 is not divisible
by any of there. Hence it is prime numbers.

117 BIT: 3T TEF9SENe 5 B 2,3,5,7 W11
2)137 %<5 fai:d g Eufagns © g = fog
3% Td SI0% 7 T o

What is average of prime number from 80 to
100?

807 100 ¥ : HIM®B 7 WTH! 9T Tk € 5T 8¢
v100 = 10 = Prime number less than 10 are 2,
3, 5, 7 Hence, even number and ending with 5

will not prime numbers so only check divisibility
of 3 and 7.

107 A% T: HgNB 7 BT 2,3,5,78)F 8™
X7 T HIA5 W TREA AT 7 U5 T Higles 7 U
" g gk o forg Fovams sirw7 9 fagnes o1 At
Prime number are 83, 89 and 97.

F3IMLH 7 TTT 83, 89, 97 &=

.83+89+97 _ 269

: = 89.67
Ans 3

Some points about prime numbers.

FIMS 7 T 35 TP E T8 cg(aga-TaEsT
Prime number between 1 to 100 are

17 1009 TE : SN 7 BT

(1 to 50 = 15, 50 to 100 = 10)

2,3,5,7,11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97

If a and b are any two odd primes then a? + b?
and a? - b? is composite numbers.

sftacTbaIfgr Seme s W R Ta2+b2eW
a? - b2 3N 7 WTT AT

Co-Prime Numbers/? 82330& 7 UBTQ

Two natural numbers are called co-prime (rela-
tively prime) number if they have no common
factor other than 1.

g R 7 B0 THEB 317 PR HING AT §
sfg 1@ e+ § aemeeesl g @ uw’ gr
(3,8), (9,10),(12,17)

Ex.

()

Ex.

(b)

Ex.

Comparison of Fraction. /ﬁﬁﬂ: T T

It is advisable to compare two fraction by cross
multiplication.

foreY a@: w1 = @ uiv fafy w=w 9=
3 g o HIE: B

The greatest value among the fractions.

T fafre ¥+ % Wef@at »: &=

215 3,

7364

%5{%:@«7
IxnaS L 6<15
36

5x_~3
g><z:‘2° > 18,

5
So 6 is greatest fraction.

Special case of aB numbers
c

al sgrEa s Wt swwwiE faa 1 Tt
C

If denominator of a number same as multiplier

sfafas: " mrargasad @A T < T A

994 x 999

999, 7

Same
Add 5 in 994 so it becomes 999

994 T 5 WIS 3 3T 999 Tl HIE: &
(994 + 5)

999

999 x 999

= (999 + 1) x 999

= 999000

Now substrate 5

= 999000 - 5 = 998995

If difference between numerated and denomi-
nator is 1.

sfe o SEgTd 9 AT Sl & 9

l+ 999 791
8 792

x99

Here 792-791=1 it m-1—L
ere - = 1sowe can write . 792

-1i(099+1-—L |x00
8 792

+99000 - 29 _ 99000
792

00| =
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(c) Series Type/t\a: TET™
2

1
Ex. 999 —+999—+........... +999 —
x 5 5
00gx 4+ 1t2+3+4
=(400_4)+M
5
= 3996 + 2 = 3998
1 2 10
.99 = +99 % 4+ ... +99
Ex 11 11 11

—99X10+%—995

Bar Type Questions/WE’l’ﬁ ¥
Ex. 7
Let x = 0.777............ o0
10x=7.777............ oo
Subtract (1) from (2)

9x=7:>x=Z
9

1l i '-. !

ADITYA RANJAN
(MATHS EXPERT)

Recorded Batch

Let x = 0.2838383.....
10 x = 2.838383........
1000 x = 283.838383
Subtract (1) from (2)
990 x = 281

281

X=
9290
0.573

_573-5_568
990 990

0.387
_387-38
200

Ex.

Ex.

Ex.

PRE + MAINS

For All Exam

(Arithmetic + Advance) © 9289079800..

VALIDITY - LIFETIME
+ SMART APPROACH
v UPDATES SHEETS
“ PDF (BILINGUAL)

¥ CLASS NOTES (BILINGUAL)

Ex. 0.535353............ oo
_ 53
99

Ex. 0.28383............ ® =0.283

283
@O eeennnneeen (1)
......... oo SR (2] |

P Google play

3506003399/11
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TIME AND DISTANCE /2 Taees T

SPEED, TIME AND DISTANCE

Definition : The speed of a body is defined as
the distance covered by it in unit time.

rTEET TR T eie o e @ e sae

s d = Distance it 5= T
pee Time e %\ f

Distance T

Time = Speed ? f\ a= 71_

Distance = Speed x Time

“rE=trwexd T

Two frineds left Delhi for Goa at 5 a.m. One
friend who went by train reached Goa in 24
hours and other friends who went by Aeroplane
reached in 3 hours.

" TR TEITYS SR AEHIE GRS WS T3 QUG
i Td TN TF AT FATE B TSUETEEIUTSIeE A5 aued
Y gerare THsTEUE

We know that speed of aeroplane is more than
train so time taken by train is more than that
of aeroplane.

¥ o > AUESF WAFETUTEES A TS Foe W aAAH T
TH-SUHE T ES TAE -G 1 ST o A g T
i

It can be infer from above explanation that

Speed °< (When distance is constant)

Time

1 -
T Twwaiva 7 wan g wE= T§ TR Tars

g

If two athlete run for constant time then
distance covered by the athlete whose speed is
more would be more.

ik megls ® fraaes vorwmw= 3 =
AR PEIIAS + § s fE A
It can be infer from above explanation that
distance o« time taken (when speed is constant)
* T eegal T, quas
"N gf@i® 7 wud e s
Units of Measurement7 T 33‘%[ i

e Time is usually measured in second (sec),
minutes (min) or hours (hr).

2 PR Whswew e | TohTaETey ¥ 1T 5a0%

Ex.

Ex.

Distance is usually measured in meters (m),
kilometer (km) or mile, yards or feet.
T TR W3 -, @RS, 8 ORI NE ¥ T 3T
Speed is usually measured in km/h, mile/
hr or m/sec.
T oEe Tt WIS - ugE N WilEeRTdId - €W & §
A T sm
Conversion of Units] fr=mw @ © &1
1 h =60 min = 60 x 60 = 3600 sec.
1km=1000 m
1 mile = 1.606 km or 1 km = 0.6214 mile of
5 mile = 8 km

1 yard = 3 ft
1000
a km/hr =a m m/sec
=a X S m/sec
18
60 x 6
= X ——
am/sec =a 1000 k /hr

=aXx % km/hr

A man go a certain distance with x km/hr and
comes back with a speed of y km/hr. If he takes
t hour to go and come back. Find the distance?

T el SxaH - UeTE WHIEEE it 3¢ wnfaw 37

TEAEYIH - UIET TAFITAT TIATEURT ST

o AR TEA] | BANRTETSh1EUE TEEn ET SuG
Xy %

X+y

Then distance/ 7= [

A man go a certain distance with x km/hr and
he comes back with a speed of y km/hr. If he
takes t hours more to come back than go. Find
the distance.

T el SxaF - URTET WHRIEE il 38 e 31
TG EAUSySH - NRTE SOHGE qEl & SelT> U TS0
o IEAHl TIA] @ GtITEAANT ITAGUR T+ 1§ 3T
TG

Then distance/’\"T—

= (X—XLyJ x (difference between time)

Aditya Ranjan (Excise Inspector)

)

(Selected %'FSelection M A T- ‘FE




@oin Telegram- Maths by Aditya RanjarD

(TIME AND DISTANCE)

© The difference between time can be solved by
the following tricks

> % fon o) XR>S ¥ YEasF EemgssT
i)

Same important cases in speed
Early, early case '-' (subtraction)
Late, Late case '-'(subtraction)
Early, Late case '+' (Addition)

Late, Early case '+' (Addition)
Average Speed

Amar went to Gaziabad from Delhi by 60 km/
hr and then he went to Dadri by 80 km/hr.
What is his average speed?

A IS A T FEEH - WeACR BaEE T -
T - WE § TR TG R wg (e
Basically

Total covered distance
Total taken time

Average speed =

& rea sgafae go g T
T N S gaseieate T

There are three variables viz speed, time and
distance. Any two out of three should have
been given to solve the question.

foe. & € v& o TR § & @sE | &1
FEH; S WO T W 27T QA T9reF
In above question only speed is given so it is
not possible to solve question.
* fWwe g Y o @ T IR TR W |, T
THHg TEIH
Cases for Average Speed
ARG ST AT
1. When distance is constant
=0 Tt T
2. When time is constant
weeg Peprisaud
Case-I/3FTaH
When distance is constant

T TR > QU
L D [ 1
A S, B S,

b b
=, t,= s,
Average speed/TT&@:d TS =

D+D _ 2D _ 288,
D,D (1,1) S+,
S, §, S, S,

From above explanation, it is clear that when
distance is constant, average speed is free from
distance. It means three is no need of distance
or question can be solved through any sup-
posed distance.

T T i val ¥, e OuE TRt > 20TE e
T SE T AT TV THE T & (T 315 Uy
TH-IUECH TS § &5 [USes | a5 af & e [ Be |
e ETE

Note : In such type of question we can take any

value of distance but the ratio of distance which
we will take while solving the question must be

in the same ratio as given in the question.
WERASTY §AT o [8c1S TS ag v > AUES R, 15 W=
"reES TEETEe], U VATl THEU-I0], U EY FEES aUS
¥ 39g 35418 Taeh

Case-II /3R THHI

When time is constant

wug feerfseum

1 S, 1 S, 1
t t

D, =8 xt D,=S,xt

Average speed/TT&@>d Toa=

D,+D, S,t+S,t_¢(S,+S,) S, +8,
t+t t+t 2t 2

When time is constant, average speed is free

from time. It means when time is constant

wueg Tegrfsavmmmamsdt m2 fegaws ggue-aus
wwHEeE et s qum
Average speed/ AE@E TS
Sum of the speed
~ Number of speeds / observations
TeEETE |
T wEe e et

Note : In such type of question we can take any
value of time but the ratio of time which we will
take while solving the question must be in the

same ratio as given in the question.
FRASY §oll T IR T squgsar, s
2 oo o T e ae, T eSS
¥ 3T >3TARE A

© Question based on Average Speed with Stoppage
A T FREARSS w8 - 196T §

When stoppage time is taken into consider-
ation while calculating average speed, it is said
average speed with stoppage.

TCEATE R Ta= o] 65 >AUEEAT Wev qe {ae waet-

(THITF SUP AR T W BREES TF & TIH
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Here,

1D, |

5 i— D, —
A P B

S, — Speed of train starting from A
. A T WA q HEw ToAL
S, — Speed of train starting from B
. B EA(T® AN A, Fev oA Y
T — Time after which they meet each other.
. % fese~ a0 e € 8 |oies 30"
T, — Time taken by the train 1 to reach at its
destination after crossing each other.
. FITEEEE FTRIE | @A ™, o
iy, ¥ geElEafed fu
T, — Time taken by the train 2 to reach at its
destination after crossing each other.
, FERITEEEE AT, @A o TR S
oy, o geEf e o
D — Total distance form A to B.
(ATIB3>+FT T/ T
On this concept three types of questions are

asked in the exams and they are based on the
given formula below :

TEATT eTE. € WS ;% §1 d § & T@H0Y
og T @i qel g T 6 U

(a) T= T, xT,

S, _ T
B s ~\T

(c) D=ST +S,T,

Buses are leaving bus terminal after every 10
minutes (T,) But, a person who is moving to-
wards the terminal meets the bus after every 8
minutes (T,).

W FIeeRY ,F(T,) T IUEHUEE, WA IZ A~ T> Vg
TH, B W WS, s[AS &y SAREUS S UTSUEHUEY 97
¥ LT, A A T AT > 190

Speed of man _ |T, - T,
Speed of bus T,

Speed of Train _ T, - T,|
Speed of Sound T,

Here,/T U1

T, = Time after which buses leaves the terminal.
T, =% fawe~qU WeH, UASERT T UE

T, = Time after which it meets with the person.

T % {ewr~au e gsm®»Iss 0E

| AT ERT § T S HEEE YT

. When a train crosses a man (stationary), crosses

. Train 1 crosses Train 2

D =1L +L,
S =8,-8, (Same Direction)
S, +8, (Opposite Direction)
. Train 1 Train 2
L, L,
S, S

Basic CoNcEPT OF TRAINS

Distance = Speed x Time

S ek T

Difference between Meeting and Crossing
VT TR T & @ qUT TR

Speed/T T — Relative Speed/zT 7 <

S = (S, - S,) [Same Direction} @ T &31(Te

S = (S, + S,) [Opposite Direction} I >T3(TTa

_ Distance e
Speed 83\ 'FE=?{.>[ =

Generally, Length of the train is given in m and
Speed is given in km/hr.

So, always focus on the units.

g eTTE A1 ®

Basic points which will help in solving questions

Time

a man walking @ 2km/hr or crosses a man
walking @ 10 km/hr.

ST € O SE SHHS kT g5 TG | % 5 JUES
3 - IR TR T W W @HETE T I 3-
gl @ewas - WyEE < TEedl T, AN e 3d W
T& s=us
In every case :
SO T S
Here, D refers to the distance which the train
has covers extra with respect to the man.
fugDe Fav'Ts § S A e AR FoI% I I o
et FAREEG T > q0H
Distance covered by the train when the train
crosses an object:
FETWEEERI T, g3 T e o T
D=L_+L,

D =L, (Length of the train)

Where:
L_= Length of Train

T

L_ = Length of Object

o

E

L = ¥ IEW
L, = G5% IEAW

A person sitting in %l‘rain 1 crosses Train 2.
D=L,

S=8,-8,

Train 1 crosses a person sitting in Train 2.
D=L,

S=8§, -8,

Aditya Ranjan (Excise Inspector) )
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CoMmMON STATEMENTS USED IN
RACE BASED QUESTIONS

| NE 35T § B § EH® T WAl

e In arace of 1 km, A beats B by 100 metre.

33 <= & TWd A, B [@ved -, o doTk | BETE
<+ 100 m—bl
L

o 1
B A

A B A:B

1000 m 900 m Speed 10: 9

T T

e In arace of 1 km, A beats B by 10 sec.
593 95 € TUY GA, B [@5Tag @ 97 9078 S0 T

| |
I x 1
B A
A B A:B
1000 m 1000 m
T (T + 10) sec.
e In a race of 1 km, A can give B a start of 100
metre.
- A . - — N .
o ©3F T+ T W4 GA, Ba- Meve -, = I(WABE o
T
«— 100m—» * B
° ® |
A B
A B
1000 m 900 m
T sec T sec

e A can give B a start of t minutes?: This
statement implies that A will start t minutes
after B starts from the starting point.

A, BT Tatay] , % (@GS AQUaRgaes] 2 [Soh ™|
TE3F T AT SHE FEABT AN, 9 AW T STEUH

e In arace of 1 km, A gives B a start of 150 metre
and still wins by 10 sec.

593 = § W BA, BTG FEd -, & (TWAGE A0
RO Fe TR §a% dcT8 58 o> T 13U
.4— 150. m—>p

¢ 1
A B B A
A B
1000 m 850 m
T sec (T + 10) sec

e Dead Heat : A dead heat situation is when all
participants reach the finishing point at the
same instant of time.

THIU-, T IET S THIVIRNE Fe ol FaTaRaaqE v
s guR T T thsauw

Circular track/a%f< >

CASE 1:
Same direction and opposite direction

u0E T @ FW(TR ] BMEH ST

L meters L meters

G

Meet first time each other at any point on the
track in opposite direction /3 >H1(TE & N> TR
T W T IHER T US A DI, T T

\ L
= x+y) sec.

Where x m/s, y m/s are speeds of A and B
resptectively. L = length of the track in meter

WAFTBS 4 TR (T - THESY - TRE
THL 318 =% XH -, 4 @&

Meet first time each other at any point on the
track in same direction /2 T €31(T1¢ § T>UWER 7T
TAFTIHW T IS DT, O ISR Ewf e |

_ L
= X-Y) sec

Meet each other exactly at the starting point in
same or opposite direction/? 1 RTEHEN SR
N o - RN _
¥ RS T8 € BofT™ THRY BT, & WG 1 T
g f

= LCM [E,E] sec
XYy

CASE 2: When three persons A, B and C are
running around a circular track of length L mts

with speeds of x, y and z m/s in the same
direction,

WS- i 339A, B37EC FE AL -, & e gaR 1
g @ -, TREHEy -, THEDMEZ -, TGS -

T T d NEaUw

Meet each other at any point on the track

TS 93 T SHRW IT, d gEiEai e T

=
= LCM ’ sec
(x-y) y-2z

[N
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. BOAT AND STREAM /& Tet &8~ &

Definition & Formulae/ & " =% a5

There are a variety of subconcepts that are re-
lated to answering questions based on boat and
streams concept. Given below are the four terms
which are important for a candidate to know to
understand the concept of streams.
it Y wmemT 2 € ol RE W S S
T sET i gas Wil 2 cuHgEg < H W ©
TR e R @S Wt B ol «s, T
ATEGE TS STIUE
e Stream : The moving water in a river is called a stream.
N YouEaEs | TeRYAEd ¥ Uad USEUE
e Upstream : If the boat is flowing in the opposite
direction to the stream, it is called upstream. In this
case, the net speed of boat is called upstream speed.

: +F3f ummm R T3 Yol sl =4 vmmaETST
1T 3 v = ST v R o @masg v -
: +F3f ug T verTE

e Downstream : If the boat is flowing along the
direction of the stream, it is called downstream.
In this case, the net speed of boat is called
downtream speed.
wgyl vemETwEe T2 UEa S I T EEIEITE
wegl vea U ad U TTe BEs e aa Ea Uy BEd -
Tyl Ug TeEd USEIE

e Still Water : Under this circumstance the water
is considered to be stationary and the speed of
the water is zero.
T e aars g vEw TR Few 2 St |y
qE R Wl SEUEG
The questions from this topic may seem to be
confusing until a candidate is aware of the

above-mentioned terms and how they may be
used for answering the questions.

TS o N TR BH ST B TRREl € 3ER

T U T FHENEd 95 T 59 TR T o A e
This topic basically deals with calculating the

speed of anything in the water when it flows along
with the flow of water or in the opposite direction.

Ul T dd [E sEA S TS ¢ T TREH
Y UEE W TEWATE FUFTAE BEIE > W EBR

2. Upstream Speed of boat = (B - S)

3. Speed of boat in still water

4. Speed of the stream] N Yreq &E{@ q9

ST WSS Es TuE :%,;Q-WE 3EZaU %t tEal ¢ % (a) Distance between the two places is

THY BTG

Important Formulae :'1511'5'~ §|'3T\\ﬂf

Given below are a few important formulas with
the help of which you can solve the questions
based on boat and streams.

TS TS F WG EHrTT WUt & T
AEvd Ud A BRI W Suaad O @ SEUE
Candidates must learn these formulas by heart
to ensure they are able to answer the simple
formula based questions correctly and do not
end up losing marks for direct questions.

o &H Ued TN THAS  E ¢ 90 W U
TERTsE Faen X | - WENE W A USTT
TEE W SSURA B & Suil ¢ o SR GoTd sgug f oEuE
Speed of boat in still water = B

T wvas® famed @
Speed of the stream = S
M ymmed 9
1. Downstream Speed of boat = (B + S)
e @yl uad o

$farm: =F3f wd =

T wmrasw fmad 9

1
= 2 (Downstream speed + Upstream speed)

1
= 2 (Downstream speed — Upstream speed)

Points to Remember/ 15@ &ERTT

1. If the total time taken by the boat to row a
distance of D and reach back to its initial
position is T then,

e T UeDd ST a et tEe SR I e BT
SE TSI TSHWHT g T O W STATIYrEIe

HET TWE T ER

T (B - 8?)
D= —— 7
2B
(B -87)
(b) Average speed of the boat = 2B

e remd o
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2. Ifit takes T hours more to go to a point upstream Then, speed of man in Still water
than downstream for the same distance. Then, N
N ) ST |E AT EHIA & BT
TR S oA SHGY o SRl A T & wH w e |
N Yram e et T EEE THATSSASAN A 39, IRGFES =EM
(T, - T,)
. T (B - 8?) If the time taken by the boat to row same dis-
Distance/=#= 28 tance in downstream is T, and in upstream is T,.
s Ifab fad 4 . R Td Yreel vswt s € W ESFETG T
. If a boat travels a distance downstream in T, - A
TETET UEA B S <oieH G
hours and returns the same distance upstream <aT, T:E{ =« A
inT. ho Then, the ratio of speed of the boat to the speed
, hours.
of stream
TR R T e wTed I T | 2gHE WRE BT e fea g ®Ed ¥ Yad § R STRd AT
T PR S TewE | Yo SoReH AT, SHecE | Ta SEE
B_(T,+T)
s (T,-T)
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RATIO, PROPORTION & PARTNERSHIP
> B FTER T
g fauc T Tfie &
o A\ . -
Ratio/g € Proportion/t #T&m
a . a_c
b is the ratio of a to b is written as a:b and read When two ratio are equal, b d’ then a, b, c, d
"a is to b". Where 'a' is called the 'antecedent' ar('e dsa::id ;o b: ir: p;op;rl;io: an‘;i :-,tlb;’ cand dt.are
and 'b' is called the 'consequent'. said to be Hrst, <nd, Srd an proportion
a c
. N respectively. /30 TIE BR AT —=— i da, b,
atdh W BR o q-oFTa:b TW@OHART & b d
. . ’ c, d T FTEd FEATI-TTMa, b, cTRd AT FASHH
b TSHTI-3Fd ASRAT 1o TkAb S U TSR ol ot vTE” s aThE ER WOl
Condition: /&« Case-1: When 3 numbers are given/ sWTY tEw®
. a_c o, 3o
1. (i) Ifad=bctheng—z xX:a::b:c
b
a ¢ First proportion/@ﬁ?? o x = 22
(i) If ad > be then > i c
a:x::b:c
a C ¥\ =\
(iii) ad < be If > d Second proportion / ¥ & & x = %
a o a:b::x:c
2. If = Ethen N ac
Third proportion/TEf & &&l x = 5
(a)2=ﬂ a:b::c:x
a c¢ be
4t proportion/aT & @ x = o
(b) == E Case-2: When 2 numbers are given./a«lﬁ P ‘cé?ﬂ
o |, 3ot
atb_c+d a'bngFTb'c
(c) b d cbiib: ]
@ a-b_c-d First proportion/?ﬁ?f &R %=;
b d
b2
atb _c+d —a ¢
(e) a-b c-a
. on 4 a b
mean proportion/< T B —=—
a_c_. b c
® =457
b d = b=vac
.. a =bk,c = dk(kmethod) N a b
a b 3rd proportion/TEl & &&@ PR,
(g) For continued proportion b = < =k
2
= C = b—
~b=ck &a=bk - a = (ck) k = ck? a
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% Proportion After addition/ { 3@ W&
€ &
Let x be a number which is added toa,b,cand d

to make them proportional then/ % x>t om-
3k Ya, b, ¢ THAd HPTRWT T Tc FABAT TASTATT-T T

bc-ad
X= (a+d)-(b+c)

< Proportion After Subtraction/ { @&y T
TR ¥ &
Let x be a number which is subtracted to a, b, ¢
and d to make them proportional then

T % x 3T FHENA- A Ta, b, c THRAD FEAATTT3T
T FARAT TASATA-T A

x = ad - bc
(a+d)-(b+c)

Partnership /™ &9

(A) Different Investments, Same Time Period Of
Investing/3® " 39 1" OUCE SIeE W, TAT A
P3P T d AT cHA AT
If the amount invested by the partnersarel, I,

I, then the profit is distributed in the ratioI :I,: L.
TRtV R WA, e, Iy I Tl e
I:1,: 1.3 8@ 1S WE

X N
ADITYA RANJAN
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(B) When the investment and the time period is
different/3® = 3%a 1. TRATZTATH T F A
THJLE A, T A
Let there be three partners, one invests I, for t,
time, second invests I, for t, time and third

invests I, for t, time. The profit is shared in the
ratio

FAATT ¢ F X T I, 0L, © o T @l
* e, TEmT L, e, E T s
I8 e 9Td E RR T I WE
Ixt I xt, :I xt,.

(C) Different Amounts Invested In Different Time
Periods/3® §W,28W,. " SRCE W, LT W, th B3
et s | TR

Let’s say in a partnership between A and B, A
invests Rs. I_for a time period of t_.

But B invests Rs. I | for a period of t | time and
Rs. I, for a period of t, time. In this case the
profit will be divided between A and B in the ratio

FHAAA TRAB TG Y e W T WA YA, TF Tt
TERA S T swR T A 99f B ¥&AL
IR, TH@ T TARA,TE I, cH A TS
TSR 7 erenl- 37 TIHHA THAB  THd el o
3TWA . WTR 8 BR ogae

Ia x ta : (Ibl x tbl + Ibz x tbz)

5506003399/11
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ALLIGATION /% 7%

MIXTURE

In this type of questions, the ratio of the ingre-
dients in the first vessel and the ratio of the in-
gredients in the second vessel are given. After
that, the ratio of the ingredients is also given in
the new mixture made by pouring or mixing the
mixture of both the vessels in a third vessel. The
ratio of the ingredients in the first vessel is writ-
ten on the left side, the ratio of the same ingre-
dient in the second vessel is written on the right
and the ratio of the same ingredient in the third
vessel is written in the middle. After using the
alligation method, we get the ratio in which the
first and the second mixture were mixed or the
ratio of the amount of the same ingredient in

the first and second vessel.
& famaft fa@f ol et faml sf 7 vaefT T -zafem
a Pem ol vuefT T —qafwuf e @i femmatasa
TRl T Teuglt For fer famisfom -Taswfer st
, -T-nfsngiefafa ot 7 -aefemefe @fcfact
Tt st 7 -aft § Ifada fasusfr &
T 37 -t FagiTafeardn fefefa Taeas
T o -g=fr Fsmufafy ,wfichoy sttt Fwg
T efefrafaer T osafst Tousft 5 7 -azfar
TS gudsafAswd v fesaf o Tafa gaemefr g
T T -qrfemfeadcs

1°T MIXTURE 2"° MIXTURE
OVERALL
/ MIXTURE \
Quantity-1 Quantity-2

PERCENTAGE

In this type of questions, the total population of
a place, the percentage rate of increase/decrease
in the population of males and that of females are
given. And the increase/decrease or increase/
decrease percentage in the total population of the
place is also given. The increase/decrease per-
centage in the population of males is written on
the left, the increase/decrease percentage in the
population of females is written on the right and
the increase/decrease percentage in the total
population is written in the middle. With the help
of allegation, we find out the ratio of the initial

population of males and females.

t famraft famifefe ©s=ft © of 1 | wafag dfes=w
sTHHT § ° wfefoE o ot Temmls fafsd
rafTheat=mit 1 af, ©  wfefsr o «f7sww
TgmieE o afafafsifcafidagd#ft € - e
Tgrier o ofT f FMTaFemradr € ° wdar
iy o ot Fagfrafesaft af ° | wfafaam
=5 o A1 Fomafaf T @ cRvgzmflt f cwmed
Taeefofay dfsaera @t  © w0 -srfeaft
Tefew

% inc./dec. (Male) % inc./dec. (Female)

o~ o 7

% inc./dec. in
Overall Population

N

Initial number Initial number
of male of female

In this type of questions, the increase/decrease
percentage in the expenditure, savings and in-
come of a family/person is given. Increase/de-
crease percentage in expenditure is written on
the left, increase/decrease percentage in savings
is written on the right and increase/decrease
percentage in income is written in the middle.
With the help of allegation, we find out the ratio

of expenditure and savings in the beginning.
% faeraft famdefy decvaume efi T, wafesw
Al sf sl =r o o o sef e <h , Wl of smme
& o o1 f Ffvad wefefaamfer o oft Faf
Tafesafw wf sf @iy o oifT Famnfafy ,=fcH
vzl € cwmed Toaeefef, wifvaf waft ¥5-a=
w=ft frefis

% inc./dec. in

Saving%

% inc./dec. in
Expenditure

% inc./dec. in

Income
/ \
Saving

Expenditure
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SIMPLE INTEREST

In this type of question the given principal is
invested in two different schemes/banks/indi-
viduals at two different rates of interest. After a
certain time the total amount is received. How
much amount was invested in both the schemes/
banks/individuals, it is to be found. With the help
of given principal, time and amount received,
calculate the gross interest rate. The rate of in-
terest on the amount invested in the first scheme
/ bank / individual is written on the left side,
the rate of interest on the amount invested in
the second scheme / bank / individual is writ-
ten on the right and the gross interest rate is
written in the middle. With the help of allega-
tion, we find out the ratio of the distributed prin-
cipal.

g Tamaft Tawmfefwufgoisr u-fr Taf7vg 973
T - W s eud of e e AT gfavsfeoma fru
g ¥ Iy o, »d<hr afsomel snft Tamzi @
= g fc @it Faa Fag - a wmery ey &-u
7 W evIRiT T ifmieaflr —fradihwmuisr
A=y sufesafemfeny-ft € cwed T 1 vfem fa
wrft’ foesfidaet dag -3 wuws sfefsvomfu- wm
3 Tz 1 & 1 ) IFTads §ug =g wuers afer
svariy- wEe forg T @& fr Fegiatesat 17
I fa fi feeufefy  2@iFw st § cwed frese
st 7 -arfeafl ftefds

Rate of
Interest (1) %

~~

Gross Rate of Interest

T

Principal 1 : Principal 2

Rate of
Interest (2) %

PROFIT AND LOSS

In this type of questions, the cost price of two
different quantities of an ingredient is given and
it is asked, in what ratio we should mixed both
the quantities so that by selling the mixture at
certain price there would be profit or loss of cer-
tain percentage. Find out the cost price of the
mixture with the help of given profit/loss per-
centage. After that, by writing the first cost price
on the left side, second cost price on the right
side and cost price of the mixture in the middle,
find the ratio in which the first and second mix-

ture were mixed.

t farraft famifafy $reweft fwfrrsfrosfmmy
1 Feufstafemrd o feahn 6 2k & fer f1
F-zafafsra ¥ foomefdafzf v-f frea
symefaamll wrw et farfirioamit w=r =
T femat Tomgh fenfinfeafi freifRmmafet
safsaft § Ifrade feufsaft fegtrafesafena
T Peufstaft Feeufefy T foerfesatdt Tenait @
¥ 7 -gafefer wfsafsafcafl frafis

Cost Price 1 Cost Price 2

Cost Price of Mixture

AN

Quantity (1) Quantity (2)

In the second type of question, cost price or the

quantity of either two different components or

two types of any one component is given. The

first component or type is sold at a certain

profit/loss percentage and the second component

or type is sold at a certain profit/loss percent-

age. Overall there is a profit/loss of a certain

amount or percentage. While using allegation, the

profit/loss percentage on the first element or

type is written on the left side, the profit/loss

percentage on the second element or type is writ-

ten on the right side and the total profit/loss

percentage in the middle. From which the ratio

of the cast price/quantity of the first and sec-

ond components or types is obtained.

o farraft fawfefmfefaitrg avsfasmeiasaa
T ot Pasaeft el amadt €omiTsadenfn

T e A TRy Pasaefaswdamaft ©F° feame
et mrElsals Paswefaswdamaft #©F ©
symef @it o= { vd =vdddr afsra

T afsvmel=® @ swdaamiT 1 amrw=eafcs
v7 T Fauglt of smfer avoefasefamafe

Tt wrwlT § gt Tasaweiasedama
3 Tt wmwmft Fogfratesah afeamitar=
T Fomfafy ,=fidhs * Taevfasafat Taswsfaswa
TEadT Teufsinmemm T T -arfamicf =ft=

Profit/Loss (1)% Profit /Loss (2)%

Over all Profit/Loss %

/

Cost Price (1) Cost Price (2)
Or Or
Quantity (1) Quantity (2)
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DISCOUNT

In this type of question, the marked price of the
total quantity of an article and the discount per-
centage on the first and second part of the to-
tal quantity is given. The total discount percent-
age is also given. The first discount percentage
is written on the left side, the second discount
percentage is on the right and the total discount
percentage is written in the middle. The ratio
of the marked price of the first and the second
part is found by using alligation.

§ famaft Taa iy oot § afemmft T9 < ofdiw
gzaft & fommfi Tact fasafei Tuwgfy f(feamfadsd
rRfcEEe T fasafat @Dt Fera it af Hiewwmefar
af gl e e hae T f( Digwmeft € FFTada ()
@l Fadtratesaft af Hfeamft Famfafy =
“hoy gt Famgl Tact fesafe Tumgft Ty efdin
T ¥ -grferfed adcs

DISCOUNT(1)%

N

OVERALL
DISCOUNT %

~

Marked Price 1

DISCOUNT(2)%

Marked Price 2

AVERAGE

In this type of questions separate averages of
two groups of fixed number of member/person/
element are given. And the total gross average is
also given. The number of members/individuals/
elements in the first and second group is to be
found. Write the average of the first group on
the left, the average of the second group on the
right and the gross average in the middle. With
the help of allegation, the ratio of the number of
members/individuals/elements in the first and
second group is found.
g Tamaft fewdafcvmel sauws eemsw=t [ woft
s R ATy vz emiavfcgfcdesafr af 11
T mel vl Sl e At ge v Tesaf ot T sk fal
soepes e suedT ©  wefeRfT —feafdhiact
Y ogft Tramft f Ffrader T & ft fawflt dakdfy
gzal 1 v iamft Femufefy 2fifog zmft € cwmex
Y foerfesafal T kol ssawone smaR sw=dfit € w9
T #9 -mrferfr foafes

A

Y fegfifesy o T s Tomdy i ad Het 37 fauw

Y ufefit —feaddd ) Tt dEadt fig g

Average 1 Average 2

\/

Total Average

T~

1st Number : 2nd Number

In these types of questions, how many runs a
bowler gives for each wicket (bowling average),
is given. Gets a certain number of wickets by
giving a certain number of runs in the 'next in-
nings'. Due to which his bowling average becomes
slightly lower/higher. We have to find the num-
ber of wickets taken by the bowler before or af-
ter 'this innings'. First of all, find the bowling
average of 'the next innings'. Also find the bowl-
ing average after 'this innings' with the help of
given increase/decrease. The bowling average
before the 'given innings' is written on the left
side, the bowling average of 'this innings' on the
right side and the bowling average after 'this in-
nings' on the middle. With the help of allegation,
find the ratio of the number of wickets before
'this innings' and after 'this innings'.

§ faeraft famidfeft Efyg = famn et )t Ry ofiy &

it gfewmel -far 1 afssmelst famft sdcH
Y 1 Ay g Ermf oft semwt R adfiRR
qaw Tact Psod wfefsy o fdady vfgofer it U

Tarfeaflt e fafsili curr ft § o T fow
1§ =t f5g 7 frmmiafeaf sffdmdydfdadt
T fog g ©aelt f Fvade oo feg gt
Tarll fadirafeare fdagr { =it oy o T
T Fomfely ,@fvdvg gmft € twed fv faag
Tevfesafe 11 @it o1 & € | wdfi 5 -arferf
Tefcsw

Bowling Bowling
Average 1 Average 2
fF /Total Average
Wicket 1 : Wicket 2

Aditya Ranjan (Excise InspectorD

(Selected fSelection T ‘é:r"rrﬁﬁ




@oin Telegram- Maths by Aditya RanjarD

(ALLIGATIO@

TIME & DISTANCE

In this type of questions, a certain distance is
covered in two parts or by two mediums with
different speeds. The average speed of the total
distance or the total time taken to cover the to-
tal distance is given. The time taken to cover
both the different distances is to be found. The
speed with which the first distance is covered is
written on the left side, the speed with which
the second distance is covered on the right and
the total average speed is written in the middle.
With the help of alligation, the ratio of the time

taken to cover both the distances is known.

§ famaft famdely eamefdaimgdaf ssdaa
spmsifgadav g Avsfaa & faufy v =ddhi afdig
T ©amfag faswdt afdidt T =t af safemdeaa
refchafrTy avsfarwdt fanfi™ -fafy ofgot am
T Herf -Fegdedaer oy 5 faat feuly m
zudy T Fadest deidr €5 faat feufy wfgma
g Tegfatesaft afvamiax T Famf iy 2 TH
sl § cwmed Paadaradt Teafr fofy ofeo
Y gt 9 -mrferfed wdcs

W T RTTUEE
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Average Speed (1) Average Speed (2)

N,

Average Speed

/:\

Time 1 Time 2

+* An improtant formula in mixture

sugh iz vfor faredE W=

Left quantity / T&a S¥5H

Total quantity /T @ femm

- [1-

Replaced quantity / s&->a=a{ smm .
Total quantity / T @ f3&
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( AVERAGE)

AVERAGE/E &«

Average Formula/% 139 18
Total Sum of All Number
Number of Item in the Set

& For consecutive Natural Numbers: /™ 2 AR W
ITE FAERS
e Average of first n natural no./ 3W-Tnl 31 8

a9 @ w18 Bel= ‘“2”’

e Average of Square of first n natural no./ k-

néﬂwmﬁémﬁ*ﬂfﬁﬁa=%

e Average of cube of first n natural no./35-Tn
N N N n(n+1)?2
3R FHTIFNE AAHUHTS 78 v = — 7
& For Consecutive Even Numbers:/T 4 m—raﬁ? G|
TR
e Average of first n even no./a«ﬁ—T nT‘q’—T‘q’?ﬁ? G|
918 = (n + 1)
e Average of Square of first n even no./3-Tn

2(n+1(2n+1))

I-TE¥HE FOH & 1% fd= 5

e Average of Cube of first n even no./3H-Tn g-

THE FAHURES T8 Bo= 2n(n+1)?
& For Consecutive Odd Numbers: /T A K —F{Tféff G|

THRS
e Average of first n odd no./3H-TnT&" -TS¥H € 1
3 71¢ §d=n
e Average of Square of first n odd no./3H-Tn
3 N N 2n+1)(2n -1
§° rawie WA W e et = 20 ); n-1)

e Average of Cube of first n odd no./ SM-Tn T -
IFHE FAHTSRED T8 €= n(2n2-1)
e Average of consecuitive numbers/T 2=

IFE W 18 &

First number + Last number
2

@ Important Points:/-3& ﬁiéw

If in any series having common difference "d"

and Average "k", "x" numbers are added in

forward or backward, then
THEHTY EFFID 12T THd W TE EAk I W €
W-W AR S TemAE Rk S 3T gEeT

NewAvg. =k + x?d

In series of even or odd having Avg. "k", when
we add "x" no. in forward or backward, Then

F-TEl TH -18F0E 7Y dwwad 18 Bk o
:S-THEGI-TE TGHE of TR ASfx S99 SAT JgcTd

|NewAvg. = kix|

In series of natural no. having Avg. "k", when
we odd "x" no. in forward or backward, Then

ke AT 2R FEHTITHE FATY BI-TaEE o
TEE ol ToM AR g9 T4 gHd sTerd

|NewAvg. =ktx /2|

If there are 3 natural numbers and avg. of
any two number when added with third no.
gives a, b, c. Then natural numbers.

g ~T 3W FETIFASAY 78 B WA GASTH E Aad
% A9 Ao SuS T-7E Qg € STAMEASH 3
T-% Ta, b eM Tc § Hora

Sumofno = (a*—zﬁ) =k

Firstno.=2a-k

Secondno.=2b-k

Third no. =2c -k

If the average of n, observations is a,, the
average of n, observations is a, and so on,
then

nT3HE 7 1E.TAa Un TeWE W 1E.Tera, el
T WraEweH Y werd
Average of all the observations/IUwH & 7L

n,a, +n,a, +....

N
€ = n, +n, +....
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( AVERAGE)

e If average of n observations is a but the
average becomes b when one observation is
eliminated, then value of eliminated
observation=n (a-b) +b
g nT 3 E 7 TE. T ard meEamagsareheryd q
I S IFAIIH ¢ 3T ALY W qTIHY & 3F
WHETI T AH=n(a-b)+b

e If average of n observations is a but the
average becomes b when a new observation
is added, then value of added observation
=n (b-a)+b
g nT 3 E 7 TE. T ard mEamagsareherd q
TEY FeTATTHTE 3THAE T br ¥ v AT vk &1
T HLTHST sTol&Id 1 =
=n(b-a)+b

e If the average of n students in a class is a,
where average of passed students is x and
average of failed students is y, then
TG WA T-AnTHE S 7 18 BT ar I WP T
;TN T S 18 BoTxTe S RN E &
g B yrd wora
Number of students passed/ (TN WH 7o

-n@@-y)

T
(x-y)

We have n observations out of which some
observations (a,, a,, a,.... ) are replaced by
some other new observations and in this way,
if the average increase or decreases by b, then
Value of new observations

TG Y- ILETNTH LY FFa-TETTIHE Ha,, a,,
... )l FMUTHIHE B ITSEAS SATTIHTE 3
T TRTSHH T-ATg e B -WT I T TE s 19 -4
SalsThmmTE W 10w

= atnb

Where/‘r§ f,a=a +a,+a, +...

Note: In this formula, the signs of '+' and '-'
depend upon the increment or decrement in
the average

H|/IT T-A+TE ST -TEIE ve. Ta-f T rgst
T - AE WG T ATIE

Y __ Totalrunsgiven
owling AVerage = ‘rotal wickets taken
Batting Average
Total runs scored

= Total number of innings played
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TIME & WORK /- &¢ TRkgBI ©

Important Formulae/2 faeBi1

e Efficiency/31 3 &3 x Time/-%c = Total
Work /3= 3T ¢

e If A can do a piece of work is x days and B
can do a piece of work is y days, then both
of them working together will do the same
work in

ATRT- BT T8 %TH S BB 3T 1T 8 YRIBTE-d
T TR T BT 3T & B IEESTE G 3T
3 TBITY WNER TBl TTREE A §

days

(X+y)

e IfA, B & C are working alone, can complete
a work in x, y and z days, respectively, then
they will together complete the work in

A, BTRGTCTRI- R e TN ¥ B8 T, Ty Tz Bk
THITHT- 275 WUSTT ey © BTSSR SIEHal © T3t &
TS o B - 2 STRTHE

xy

————days
(=y +yz+zm)

e IfA & B working together, can finish a piece
of work is x days, B& Ciny days,C& Ainz
days. The, A + B + C working together will
finish the job in
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(PERCENTAGE)

PERCENTAGE /2feeie

Percentage Value/ &% fmn

2 11 11 25
l:sslo/o i:s % i:lso/o
3 3 12 20
13 13 8 2
1
l=20°/o —=7=% §=62§°/o
14 8 8
6 3 15 3 3
l=14g°/o i:G % z=87l°/o
7 7 16 8 2
l:lzlo/o i: EO/O i:s%
8 2 17 17 25
111ty 1 _53,
9 9 18
1
i=10°/0 — = i%
10 19 19

Formula to Calculate Percent

wa s draadec ™
If we have to find y% of x, then

Ta goirx = fy% v Tomiva e et edc o

&

y
100

y %of x =xx

Conversion of Per cent into Fraction
Frafe fewicf =ms
Expressing Per cent (x%) into fraction.

(x%) = TS W

X
Required fraction/U oS~ &&F = Too

If two subsequent increase/decrease of X% and
Y%. Then/SEFTX% < BHY% + HerFT s@te fogr = sm
THeHF

ry+ XY o,
100

NetChange = (i X

SSC, BANK, NTPC, RAILWAY, UP STATE
& OTHER EXAMS
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(PROFI AND Loss)

PROFIT & LOSS AND DISCOUNT
Tl ® T =T

(a)

(b)

(c)

Gain/T 9= Selling price/®% TSR (S.P.) - Cost
price/< Tieme (C.P.)

Loss/%%H = Cost price/t TT S (C.P.) - Selling
price/®% TS (S.P.)

If the rate of gain or loss are given then

TFT ada @Efeants $erfediedam
Selling price/®% T

0,
—cp. [1-1055%) 1+
100

gain%
100

Cost Price/< Tieme

S.P.
_loss %]

S.P.
- ain % or
1+ B %) [y
100
The gain or loss is always calculated from the
cost price.

T o sveeant @it wdeewar TR AT deamey
If/TS1 SP > CP then Gain/T 9= S.P. - C.P.

Gain x100
C.P.

If/TETSP < CP then Loss/a%H = S.P. - C.P.

100

% Gain =

Loss x100
C.P.

% Loss =

11.

12.

In % Gain Condition/T@waH T T3 o aw@H si-
% Gain)

SP=CP(1+

If % Loss Condition /TeGwaH g > o au@eH si-

% Loss
100

SP = CP (1-

CP _ (100 - Discount%)
MP (100 + Profit/ Loss%)

If two items are sold at same price, each at Rs.
X one at a profit of P% and other at a loss of P%,
Then

T ot ol Tesentsme - W Faal 3 15 @1 ap%
TAT > el Py @ fsadea fa
2

100
If CP is same, Then/T (¢ T fesmnfadam
Change is SP % = Change in Profit/Loss %
¥ T FSifgarad sTmi= T T3 gam( i an od SF
If mp of two articles is same, then
T Rt 5 Fa's afew fesmfedams

Difference between SP = Difference between

%

Loss =

discount

= tFeR fefasf= |, afsfa<s
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(SIMPLE & COMPOUND INTEREST)

SIMPLE & COMPOUND INTEREST

Mg W IT ey 7T+

S.1. = Simple Interest/ EH!@Q aq>T=

P = Principal/~ &g

R = Rate/2
T = Time/3™
SI o PxRxT _ 8.1.x100
7 100 " RxT
R _ S.1.x100 _ S.1.x100
- PxT - PxR

Instalment for simple interest/ EH!@Q W T v

fore £

XxRx1
A=|xX+|Xx+——[+| X+ Foaeeees
[ [ 100)[ }

Where, A = Total amount paid/ @ S@&a f 771
w1 e

XxRx2
100

x = Value of each instalment/_¥. fw 1@

NS <

PxnxR

A=P+
Also 100

Where, P is the principal/~ TSP “&lgd %
n is the number of instalments R is the rate of
interest.

nf W @FTRIRST & 2T

Compounded interest/d35< > T

t
A= P(1+L]
100

A= Amount/ﬁ-?@rP = Principle /&g r = rate/
g t= time /3™

% Important Points/<g < =g
e _In CI Amount will double in "N" years then,

e  Difference between CI and SI for two years

e Difference between CI and SI for three years

Table for direct calculation in CI:

Rate | CI of 2 Years | CI of 3 years | CI of 4 years
5% 10.25% 15.7625% -21.5%
10% 21% 33.1% 46.41%
15% 32.25% 52.0875% 69.35%
20% 44% 72.8% 107.36%

sfeasog >+ | Rfemm 'nAivaramar-maH

N=Q+0.35
r

SR T AG W ST
TEh

Jw AT, fog

2
(CI - SI)2 year = P (i)

100
ooy W AF WHT | T o0 A, fag
T=h
2 3
(CI-SI);,... =3P R +P R
v 100 100
Instalment for compound interest/qm ERC

. fauf ==

X X X

R' =t vees —
1+j 1+ R 1+ R
( 100 ( 100 100

T v 1@
Total amount paid in instalments/f Toh ° 9. ¥
s f ATwT, | e

A= P(1+l)
100

n = Number of instalments/f ?cﬁ:e HqI®A T

P=

x = value of each instalment/ T

9 ¢
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(STATISTICS)

D

STATISTICS /<1 &ET I

Mean/3

The arithmetic mean of a given data is the sum
of all observations divided by the number of
observations. For example, a cricketer's scores
in five ODI matches are as follows: 12, 34, 45,
50, 24. To find his average score we calculate
the arithmetic mean of data using the mean
formula:

forg faw 7T U7 o WIS e 3 A W M A BT of
o g Taa © o1 @ T ginT & 29TEeRT ot fag A 1w
warfeagar feY o war { Jehst Blihek_ 2 T 7 TS
#r zn (Yo SNHIT @ o fw T wew @ of
TETORT § AT o7 GRS ITF 3Teh BT

Mean /HAT30

Sum of all observations / & & ¥ & oN¥ He
- Number of observations / ¥ W FTE

Mean /A = (12 + 34 + 45 + 50 + 24)/5

Mean /"= 165/5 = 33

Mean is denoted by X (pronounced as x bar).
S ot X ek 7 STUTE 3T BT

Types of Data /97T 31 7 81Teh

Data can be present in raw form or tabular form.
Let's find the mean in both cases.

YT ot raw UXT G0 tabular 3t 25 ¥ 5 gfore stehapt™
I faftal o usw 9T otk

Raw Data/< U431

Letx,x,x,...,x be n observations.

HE X, Xy Xy o v oy xnaﬁ'gﬂ'm ?\&JBT Fy3

We can find the arithmetic mean using the mean
formula.

TH THefefsT™ AR F 311 & <7 3Tl AR HISH ITe
MFRIT 2

X, +X, +..+X

n

Mean, x =
n

Frequency Distribution (Tabular) Form

sTRTRT facsmT gl W7

When the data is present in tabular form, we use
the following formula:

. s WIT gl A 2w W faor e BT % W v o B
31T & AT 3T B

x.f +x,f, +...+x f
f,+f, +...f,

Mean, x =

Median/g &3

The value of the middlemost observation,
obtained after arranging the data in ascending
or descending order, is called the median of the
data.

YT 7 (T |, W H M@t 3T 31 318 WIeRH 3 85T
aft mife o atET €

For example, consider the data: 4, 4, 6, 3, 2. Let's
arrange this data in ascending order: 2, 3, 4, 4,
6. There are 5 observations. Thus, median =
middle value i.e. 4.

ZaTeRT 3 faw w4, 4, 6, 3, 2 INWINT € ®E FSH
e (TAR | W 2,3,4,4,6 H SENGT 3 82 5
2 ET B g fore Aifsen = weerw W ( @re4
Case 1: Ungrouped Data/( T T AT

Step 1/¥ T &: Arrange the data in ascending or
descending order.

YT o (TR | W (T (TAE | ° Y FERET IE
Step 2/¥®»T T: Let the total number of
observations be n.

e 3 et of ot EF el n B

To find the median, we need to consider if n is
even or odd. If n is odd, then use the formula:

iR I* T 3t fag s sw v em irn @ 8
o fam =fe n famm & < &5 o = = ok

n+l
2

th
Median /AT{SeRIT = ( ] observation /> &7

Case 2: Grouped Data/T i g* T

When the data is continuous and in the form of a
frequency distribution, the median is found as
shown below:

. ® U7 fora( ThsTeRTeRT faremT o 27 W ET & o
iRt ferfaf 3 strg v of | ® 2

Step 1: Find the median class. JATTSeERT T@ET™ 3T
Let n = total number of observations i.e. X f;
W n = A 7 85T of FFr (@Y f,

Note: Median Class is the class where (n/2) lies.

UHRT TEE T&, & (n/2) fox axr @
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(STATISTICS)

Step 2: Use the following formula to find the
median.

WHERT IT* T 31 Tau faew G o1 = A otk

n
“—c

Median/wTf5RT = 1+[2f ]xh

where/ T

1= lower limit of median class/#fs&eT Tm@! fav

Pgi1)

c = cumulative frequency of the class preceding
the median class/3v < ( =L T

f = frequency of the median class/( W’ET{EW&EE-T
h = class size/?TlT@«f ukr

Mode/>sET

The value which appears most often in the given
data i.e. the observation with the highest
frequency is called a mode of data.

og wE, T faw vt ¥ (ot sfasTwa ®
oG T (LT A UIT ST AT BT
Case 1: Ungrouped Data/( T g~ U7

For ungrouped data, we just need to identify the
observation which occurs maximum times.

(g T A fow TH et =gs &t of T g™ et
af (v . Y ( fearw stwmEmI BT
Mode/SET3T = Observation with maximum
frequency/( fear=a ( T&f T @weT 3 &1

For example in the data: 6, 8,9, 3, 4, 6, 7, 6, 3,
the value 6 appears the most number of times.
Thus, mode = 6.

ERHFTATMRTIF 1L TL S FA T HFHES
( feor sTafasmmRai=t & wefaq sEeet - F

Note: A data may have no mode, 1 mode, or more
than 1 mode. Depending upon the number of
modes the data has, it can be called unimodal,
bimodal, trimodal, or multimodal.

AMeAERT Tom forg sTERM Y WeT sTEsT ( TAT WaT 5
( fear sTeter Orem B @RIRT 8% UNT W Ry sweter €
et (ToToR e BH TRy U3t sEetel Teseeial fieseeter
( T SEESTEAIN IMET £

The example discussed above has only 1 mode,
so it is unimodal.

TeHIA EEERT U fog et sTelel & gt =% st
ST BT
Case 2: Grouped Data/?ﬁ ki Re uIT

When the data is continuous, the mode can be
found using the following steps:

. © wr fewsmEnT € A fea v e mam et
SR 3N IT* Ry T pIRT €

Step 1: Find modal class i.e. the class with
maximum frequency.

SECTRT AT W/ T sThTRT Il T A f T
Step 2: Find mode using the following formula:

ToaafefeTe B 3T = 9T 31t sgatet IIr 3ff W

Mode /sees = 1+[— =
s = _—
Q- of —f, -f,

1xh

where,/, 71?7

1 = lower limit of modal class,/sgeeT araf fave
Zm

f = frequency of modal class,/SEci31 T STHTHT
f, = frequency of class preceding modal class,/
ST TS 7 TGy BTl STk ToRT

f, = frequency of class succeeding modal class,/
SOl T < ToT BTl ST TeRT

h = class width/T ! <uTRe
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