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Abstract

Base on sars length of wire hanging between two electric poles makes angles 6 & o with horizontal.
Drive the formula for sars length of wire makes angles with horizontal 6 & o where (6 > ).

Find the volume, Sars surface area, Total surface area of many kinds of Sars cuboid and Sars cube like as
LL-Sars cuboid, UU-Sars cuboid, LU-Sars cuboid, LL-Sars cube, UU-Sars cube, LU-Sars cube . All
kind of Sars cuboid and Sars cube used in optics instruments like as Sars lens, Sars mirror. When a ray
of light incident on the Sars surface area then it is refracted or reflected depending on the sars surface
area and angles 6&cx. Base on Sars length of wire used 170 applications and more. But in this paper
some application are used.

To find the Sars length of wire hanging between two electric poles. If f(x) is a smooth curve on [a, b]
and length of curve y=f(x) from a to b is given by

b 2
|_=j 10[ WY ax
4 dx

Keywords: Sars length of wire with same angles (8) is denoted by % and Sars length of wire with
different angles (fand o) makes with horizontal is denoted by %. S.S.A.-Sars surface area, T.S.A.-Total
surface area, LL-lower lower, LU-lower upper, UU-upper upper, UL-upper lower.

Introduction

Sars length of wire hanging between two electric poles make angles 8 & a with horizontal. Drive
formula for Sars length of wire hanging between two electric poles. The heights of poles are same and
different. Sars length of wire depends on the distance between two electric poles and make angles at the
end point of electric poles with horizontal. The angles at the end point of electric poles are same or
different depends on the height of two poles. If heights of two poles are same then angles are equal. If
heights of two poles are not same then angles are different 6 and .

If angles at the end point of electric poles are different then distance between two electric poles is
denoted by R. If angles at the end point of electric poles are same then distance between two electric
poles is denoted by d. Depending on Sars length of wire to solve 170 applications and more. Some
application used in optics instruments like as LL-Sars cube lens, UU-Sars cube lens, LL-Sars cuboid
lens, UU-Sars cuboid lens and some application used in mathematics.
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In this paper we introduce some applications like LL-Sars cuboid, UU-Sars cuboid, LU-Sars cuboid,
LL-Sars cube, UU-Sars cube, LU-Sars cube. All kind of Sars cuboid used in optics instruments like as
Sars lens, Sars mirror. In Sars optics instrument when a ray of light incident on Sars surface area then it
is refracted or reflected depend on the Sars surface area. In this paper we introduce to find the Sars
surface area, Total surface area and volume of (LL-Sars cube, LL-Sars cuboid, LU-Sars cube, LU-Sars
cuboid, L-half Sars cube, U-half Sars cube, LU-Sars cuboid, UU- Sars cuboid, L- half Sars cuboid, LU-
half Sars cuboid).

= -

Optical Lens

Optical Lens H_

5t
Sars Curve
R o' Sars curve
Y R »

(Figure:-3.14A) [« R
(Figure:-3.13A)

1. Drive formula for Sars length of wire hanging between two electric poles of same
height.

The equation of Sars wire in XY -axis
y « x?2 = y = kx? when height of Sars wire at the centre is h then distance is g at the centre of Sars

2
wire.h=k(§) =>k= :2 put the value of k we get.
2
y= x> or y:j—?x2

h

d 2
2)
To find the length of Sars wire when a wire hanging between two electric poles of same height. Make an
angle oc with horizontal as show in ( Figure:-1.1)

A Sars Wire C
o -+
H
- d =
( Figure:-1.1) -<
v
B D
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By the length of curve. If f(x) is smooth on [a, b] and the length of curve y=f(x) from ato b
2 2
8, o (%j _5an

dx d? dx d*

b 2
L={,[1+ AN
4 dx

The Sars length of wire is denoted by 3

{ 64h d; 8h d / 2
% - j Ifydz 6an? I‘V 6thOIX

4 4 4 %
8hix [ d ) d )
=— —4/—2+x + > In|x+ >+ X
d°| 2 \V64h 128h 64h
%
4hx | d* d? ! &
=| — | =5+ X +——In|x+ [+ X°
d 64h 16h 64h
B
4h><% d4 d2 d2 d d* d2 4hxcy d2 d* d2
- 2 \/ 7 +—+—In|— 7t \/ 2t Py 2t
d 64h 4 16h (2 64h 64h l6h 2 64h 4

2h a2 1), a2 Jd [ofd 1 | —d d> 1 |
— |d? >+ —In|—+ [d >+ ||+ —+ [d? >+
d 6an” "4 16h |2 6an ' 4 2 6an’ " 4

2h d? 1 d?
= |d° >+ —1n
d 64h " 16h

d? 1 d? d d? 1 d? 1 d? —d d?
=2h|——+>+—In|=+d,|[ =5 +=> ~+=— In|—+d,|—=+=
64h 4 16h |2 64h 4 64h 4 16h 2 64h 4
d 1 d?
\/16h2 d? + —In 16h% +d?|+=+/16h* +d?> ———1In —+—\/16h2 d?
2 8h\/ 4\/ 16h
J16h?+d? d? d
= + —/16h? +d?|=In —+— 16h% +d?
2 16h{ 2" 8h }

ah + 16" + d” | 0
o R

2 42 2 d(4h +/16h? + d*? ‘ 2 . 42
16" +d’  d° ( v ) it d? | of
2 16h " |q (—4h +16h? + d? )‘ 2 16h

We know that,

Sin¢9=4—h or \16h* +d? =_4—h , mw:L or 16h®+d? 4 (ii)
\16h? +d? sin® \J16h? +d? Coséd

From equation (i) and (ii)
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sin@+1
1-sin@

2sin @ +cos? é.In

)

1.1 Relation between two horizontal angles and distance between two electric poles.

Let AD=d be the distance two points of sars curve and AO=0D=d behalf of AD.
2

Let OP=h be the maximum height of sars curve and OE=h' be the minimum height as show in
(Figure:-2.1)

| o
__d +dC_OSQIn San+1| and 2_: _
2Cos® 4Sin®  |1-Sino| 2sin 20

- g .
AI BI P CI DI
1 %
' o j
| .
I - E__h_ — |
| N ox i | |
I I h! I |
| : i : :
A B @) & D
le d |
le ¥
e d J
T 3 2
e d’ »
dl
—
2 Figure:-2.1

Let BC=d' be the small distance and OB=0C :% be half distance of BC.

At point F, « be the angle and at point D' ,0 be the angle.
d+d'

Let S,=h—h' and R=

As we go from origin to the point of Sars curve then height is increasing. We get
h (d'Y hd'? h'  d'? .

hl:[d)2(7J =h'= g :F:? ........... (1)

2

|

We know that, tan =A('ji|:> d' tana = 4h'

|
h =g tZ”“ .......................... (ii)
Comparing the equation (i) & (ii) we get
d'tana hd'

4 g2

42‘3' .......................... (iii)

fana =
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Put the value of tané@ = LL—h in equation (iii) we get

dtana =d' tan o)

............................ (iv)
hd'?
| —
S,=h-h' = h-;
h
| 5.
a ; > i 5
z I;I d' d > [L: R =I
B (Figure:-2.2) ( Figure:-2.3}

d2_dl2 dZ_dIZ
Sozh( d2 jOR So:hl(Tj (V)

_dtand d'tana
4 4

So

1 )
S, :Z(dtane—d' ana)| (vi)

From equation (iv) we obtain
|

tana=%tan6’ OR tan0=i|tana

12
Soz1 dtan49—0I tand
4 d

2 _[ql2
So=£tan9 d”-d
4 d

tang(d* —d'?) tane(d* —d'?) B
S, = OR §,= " e, (vii)
4d 4d
IJFMR240112541
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[4h+4h'}
|
Where R {d +d }: tand tana
2 2
{ h' tan® @ = htanza}
_2(htana+h'tan¢9) _ 2h(tanf+tana)
~ tanb.tana B tan? @
| |
R 2h' (tan<92+tana) OR R- 2(d'h+h'd)
tan“ o dtana
d+d')(d-d'
S, = tana( )( | )
2 2d

d—d'
Sy = Rtanozu OR §, :E(i—ljtana

2d' 2\d'
S, :E(@—ljtana
2\ tana
R
S, :E(tané?—tan a) ...................... (viii)

Which is a formula for projectile fire from above ground level So. The projectile hits the ground at an
angle 0 if So,R & angle a are given. Where 0 is an angle hits the ground as show in (Figure:-2.3).

R ;
(Figure:-2.4)

1.2 Area of shaded region.

x

2l h | 2| h

ol et

1\ 2

2

2

3d?
__{d3+d3tan3a} _hd3[tan30+tan3a}_4h 9[tan36’+tan3a}_4h h {tan3¢9+tan3a}

:g_erhdIT __h [d3+d'3] {'.'dtana:d'tane}
3l 2 2d?

3d? tan*9 | 3d? tan® o T34 tan® @ "3 tano tan® o
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4h*| tan*@+tan’a | 4h*| coséd sin*a cos'd Rcosasin® @
= 2 = —+———x——— | {"*Whereh=— )
3 tan* @ 3 |sin@ cos’a sin'@ 2sin(6+a)coso
_ 4R’cos’asin’ 0 [cos&JrsinSa cos“H}_ R? {coszasin39+sin3acosze}
3.4[sin(0+a)]2coszt9 sin@ cos’a sin*é@ 3[5in(0+a)]2 cosd cos
R2 2 H 2 a2
=———[cos’ asin® Otan 6 + cos’ Osin’ e tan o |
3[sin(0+a)]
R2
Area = ;[ tan®6+tan’ |
3(tanf+tana)
If <= 6 then distance R will be increases as show in (Figure:-2.4a)
RZ
Area = tan30 + tan®
rea 3(tan 6 + tan oc)z[an + tan® «]
RZ
Area = tan30 + tan36
rea 3(tan9+tan9)2[an + tan®6]
RZ
Area = ————[2tan®
rea 3(ztan 9)2[ tan>0]
RZ
A = ———[2tan30
rea 12(tan6)2[ an*6]
RZ
Area = —tanf
6
& /
=g
8 8
bt R >
(Figure:-2.4a)

1.3 Drive formula for Sars length of wire hanging between two electric poles of different height.

Sars Wire

| ?
T
=) R
é (Figure:-1.12)
. 4 k.
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To find the length of Sars wire when a wire hanging between two electric poles of different height.
Make angles o< and 6 (6>c<) with horizontal as show in (Figure:-1.12)

4 4
3 _8hpoz | d7 +x%dx = 8h d X2
dZL% 64h? d? 2‘\/64h2 128h2 64 h2
d d* d?

d | dl d4 dl2

nj—+ st —| || —— s+ — 2In + st —

2 \64n2 4 4 64h 4 128 \ 2 \esh? 4
2hd' / /

6anz 16h 6an? 4

|

_8h|d d* d ? d’
e 2ttt 2
~d?| 4\'64n 128h

g ‘- d*
6ah? | 4

_2h d* d2 d?
T d 64h2 4 16h

d*  d? 2hd' L4
2+— 4 2 2
64h?> 4 64h 64h 64h 4
2 - ], 7\/d2+16h2 ‘
_2h [ d” 2(o|2+16hz)+2h‘jI \/d I(d'2+16h'2)+d In|—22___4h
d \64h d® \'64h ' d

16h |_¢
2

| /dl2+16hl2‘

2 4

2h d 2hd' d d? g(“ '19j ‘
\/d2 16h* + =52 r/d? +16h" +in| Sl

d(—1+_1j
2 sina

d(L+sin6) ‘
12 S —

/dz 16h2 + d _1 /dl +16h'2 + d’ | sm@_
16h d (-1+sina)

sina

dsma 1+sin@ |
16h d sme 1- sma‘

\/d +16h? + x/ 24+16h'? +

CoS« 1+S|n9 |
0039 1 sina ‘

4h' sin @+ 4hsina +d cosé@sin a.In

h h' d? In cosa (1+sind)

= + - + . = . .
sin@ sina 16h |cosd(1-sina) 4sin@.sina
. . ) . cosa(l+sind
sing(h'sin@ + hsina ) + hcos’ fsinaIn a(—+,|)

cosd(1-sina)

- sinasin®é
h' h  h'cos’a, |cosa(l+sind) ,

=——+——+— In —— (1)
sinag sin@  sin2a  |cos@(1-sina)

Put all values, we have
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2h(tanf+tana) 2h' (tan@ +tanar)

R= tan® @ B tan’ o
2h(s'”6 sma) 2h(Sin@Cosa + CosfSina)
_ cos@ cosa _ CosfCosa
- sin?@ B Sin? 60
cos’ 6 Cos’ @
e 2h(Sin(6 + a))Cosé ,__ RCosasin’g (i)
CosaSin’¢ ~ 2Sin(@+a)Cos®
2h' (Sin@Cosa + CosOSina ) o
e CosOCosa _2h (Sin(6+a))Cosa
Sin«a CoséSin’ a
Cos’ o
__RCosOSin‘e (iii)

- 2Sin(#+a)Cose
Put the value of h and h'from equation (ii) & (iii) in equation (i) we get.
RCos4Sin’a RCosaSin*é RCosdSin* a Cos® a

_ N N Cosa(1+Sind)
~ 2Sin(@+a)CosaSina  2Sin(0+a)CosSing  2Sin(0 +a)CosaSin’a’

" Cosf(1-Sina)

_ RCos#Sina N RCosaSing +RCos¢9Cosan
2Sin(0+a)Cosa  2Sin(0+a)Cos®  2Sin(0+a)

|

Note:- Formula are same but change only angles in given below.
cos@(1+sina)| cosf(1+sina) cosa(l+sind)
cosa(1-sind)|  cosa(l-sind) cosO(l-sina)

Cosa(1+Sin6 |
Cos@ 1 Sina ‘

Cosa(1+Siné)

Tana Cosd+TandCosa + CosdCosa.In|——————~
Cosf(1-Sina)

2

25in(6+ )

cosa(1+sing)|
cosf(1-sina)|

cos? ¢9(l—sin2 a) - cos? 49(1—sin2 9) or cos®@cos? a = cos? o cos®

1.4 Area of Shaded Region.

% R .
>
o~ h
>
o =
"Q&s": /»/
( Figure:-2.5)

IJFMR240112541 Volume 6, Issue 1, January-February 2024



https://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

To find the area of shaded region as show in (Figure:-2.5)

h
:hR—G—[d3+d'3]

d2

tan® @

2 2 2 2
=hR - R ;[ tan*0+tan’ o | = Rtan 0 _ R ;[ tan*0+tan’ |
6(tan &+ tancr) 2(tanf+tana)  6(tan 6+ tan )

3 3 3
:hR—hd {tan 0 + tan a}

Area=

R? , (tan36'+tan3a)_
2(tanf+tanar) - 3(tanf +tana)

If <= @ then distance R will be increases as show in (Figure:-2.5a)

Areq — R? can20 (tan30 + tan3® )]
rea= 2(tan 8 + tan «) an 3(tan @ + tan ) |
R? ,, (tan’6 +tan®6)
Area = tan<0 —
2(tan @ + tan 0) 3(tan 8 + tan 6)
« R »!
(Figure:-2.5a)
Areq — R? —t 2 2tan30
rea= 4tanf | an 6tand
Area — R? -t 2 tan?6
rea= 4tand | an
Areq — R? [2tan?6
"= ttane| 3
2
Area = FtanH

2. LL-Sars Cube:-In this Sars Cube
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Length of AB=BC=DC=DA= a of lower face, same length of upper face of Sars cube as show in
(Figure:-3.1). The length of Sars curve depends on the angle 6 and distance between two points.

In this Sars cube angles are same and distance between two points are same. This Sars cube used in
optics instruments like as mirrors or lens and other field of science. But in mathematics to find the
Sars surface area , Total surface area and volume of Sars cube.

Optical Lens

Sars Curve Sars Curve

EN Sars Curve

[}

(Figure:-3.1A)

Sars Curve

(Figure:-3.1)

2.1 Sars Surface Area:-The Sars length of wire (Sars Curve) lower face AB=BC= CD =DA and upper
face FE=EH=HG=GF are same and angles of lower face 2A=2B=2C=£D=6 and upper face
2LE=£F=£G=£H=0 are same.

a 25in9+coszelnm a 25in9+coszelnw
. (1-sind)| § (1-sing)
o 2sin 20 2sin 20
] 2
a’?| 2sin@ + cos?@1n M
s S AL (1-sino)

4sin%26

2.2 Total Surface Area:-To find area total surface area as in (Figure:-3.1A) Upper Sars surface area +
lower Sars surface area+4xarea of one face (EBCH). Upper area = Lower area, because the angle and
distance are same. So, 2xSars surface area +4x area of one face (EBCH)

(1+sind)
(1-sind)

2xa’ {23in0+ cos’0In
T.S.A=

2
— } +4x9[atan6?+6c]
4sin® 20 6

(1+sind)

2sin@ +cos’fIn|~————2
(1-sing)

a2

T.S.A=

2
] 2a
— + —[atano +6c]
2sin° 260 3
where c is the distance between upper Sars length of wire at the centre to the lower Sars length of wire
at the centre.

OR

IJFMR240112541 Volume 6, Issue 1, January-February 2024 11
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[ZSlnH + c0s%0 1n |(1 + sm@)” 2
T.S.A = sind) — 8 X —tand
e 2sin%26 6
2 ; 2
T AL a [251119 + cos“01n (1 sm@) + a2 [1 tanb
e 25in226 3

3. LL-Sars Cuboid:-In this Sars cuboid as show in (Figure:-3.2)

Length of lower face AB=DC=a, BC=AD=b and HC=EB=FA=GD=c, length of upper face FE=GH=a,
EH=FG=Db. length of Sars curve depending on the angles & distance between two points. But angles of
lower & upper face are equal £ZA=£2B=2£C=2D=0 & £E=£F=2G=2H=6.

a Sars Curve T
F Sars Surface Area ? c
9 = 1
T

Sars Surface Area

)
(F|gure -3.2) (Figure:-3.2A)

Optical Lens

Sars Curve
e T

This is used in optics instruments likes as mirror and lens and other field of science. But in mathematics
to find the Sars surface area, total surface area and volume as show in (Figure:-3.2A)

3.1 Sars Surface Area:-In upper face length of Sars curve FE, EH are different because distance
FE=GH=a, EH=FG=b and in lower face length of Sars curve AB, BC are different because distance
AB=DC=a, BC=AD=b.
1+siné
1—ﬁn9}

1+sin@
1-siné@
2sin 26 2sin 260

T

3.2 Total Surface Area:-To find whole surface area.
T.S.A=2xSars surface area+2xone face area(BCHE)+2xone face area(ABEF).

a{Zsin 6 +cos’0.1n

} b{Zsin 6 +cos’0.In
X

S.S.A=

1+sin@
1-siné@

ab{Zsin 6 + cos® 0.In
S.S.A=

4sin® 260

2
. 1+sin@
2ab{25m0+c0528.ln } | "
1-sin® 2a| atand +6¢ 2b| btan @ + 6¢
S il Jafamoree] afpnorec]
4sin© 20 6 6
R 2
b| 25in 6 + cos? 6.In[- N7 , L |
1-siné@ a“tand+6ac’ b“tand+6bc
TSA: ) + +
2sin“ 260 3 3
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. 2
. 1+siné
ab{23|n9+cos2 6.In } 2 2 | i
—gj a“+b°)tan@+6(ac’ +hc
TS A= 1-sin@ +( ) ( )

2sin® 26 3
Where C' and C" are the distance between upper Sars length of wire at the centre to the lower Sars
length of wire at the centre.

OR
. 2 (1 + sinf) 2
fs AL 2ab [ZsmH + cos“6 In m s 4a2tand 4b2tand
A= 45in?20 ac 6 ¢ 6

(1 + sinf)

(1 — sinB) tand

2
] 2
+ 2c(a + b) —T(a2 + b?)

4. LU-Sars Cube:-In this Sars cube distance of AB=BC=CH=a as show in given (Figure:-3.3) equal
length of upper and lower face.
Sars length of wire depending on the angle 6 & distance between two poles. In this cube angles &

distance are equal, so Sars length of wire are equal. This Sars cube used in optics instrument like as Sars
lens and Sars mirror.

ab [ZSinH + c0s%0 1n |
T.S.A =

2sin%26

Optical Lens

. Sars Surface Area | Sars Surface Area

o | o _F m .
| w E 8 ' Sars Curve E
I Sars Curve :
: 1
1
; " | s
| £ ! e 5=
a ) R _ a ; g —
it - gxD
i Sars Surface Area o
4 o
£ 7
/s ’
A [} /2] A ]
A [a)
: . I A
(Figure:-3.3) (Figure:-3.3A)

To find the Sars surface area, total surface area and volume of Sars cube.

4.1 Sars Surface Area:-The length of Sars wire AB=FE=BC=EH are same and angle at
£A=2F=£E=£B=0 are equal.
1+sind
1—ﬁn0}

1+siné@
1-sin@
2sin 260 2sin 260

T

2sin @ + cos® &1n

a{ } a{Zsin0+coszeln
S.S.A= X

1+siné@
1-sin@

a’ {Zsinéhtcos2 éIn
SS.A

4sin% 20
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4.2 Total Surface Area:-To find total surface area as show in (Figure:-3.3A)
T.S.A= 2xSars surface area +4xone face area (BCHE)

2
} +4a*

2
} +8sin%26

1+siné@
1-sinég

2sin @ + cos® &1n

a{
T.S.A=

2sin%20
1+siné@
1-siné@
2sin? 260

2sin @ + cos® A1In

a{
T.S.A=

5. LU-Sars Cuboid:-In this Sars cuboid as show in (Figure:-3.4) length AB=FE=DC=GH=3,
BC=AD=EH=FG=b, AF=BE=CH=DG=C. Length of Sars curve depending on the angles & distance
between two points. But angles are equal & distance is different, so Sars length of wire is different
depending on angles and distance between two points.

This LU-Sars cuboid used in optics instruments like as mirror and lens.

Optical Lens

Sars Surface Area

c
l ] Sar§ Curve
a

(Figure:-3.4) (Figure:-3.4A)

To find the Sars surface area, Total surface area and volume of Sars cuboid.

5.1 Sars Surface Area:-The length of Sars wire FE, EH are different because the distance AB=a,
BC=b and angles 2G=2A=0

1+sind

1-siné }

1+sin@
1-siné@
2sin 26 2sin 26

T

5.2 Total Surface Area:-To find total surface area as show in (Figure:-3.4A)
T.S.A= 2xSars surface area + 2xone face area (ABEF) +2xone face area (BCHE)

:

IJFMR240112541 Volume 6, Issue 1, January-February 2024 14

2sin @ + cos® O1n

} b{ZsinH +c0s?0In
X

!
S.S.A=

1+siné@
1-sin@

ab[Zsin 6 +cos?61In
S.S.A=

4sin® 20

1+siné@
1-sin@

2ab[25in¢9+ cos?@1In
T.S.A=

1520 +2x[ac+bc]
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1+siné@
1-sinéd

2
ab{25h10—rcoszaln }
T.S.A= +2c[a+b]

2sin’ 26

1+siné
1-sing
2sin* 26
Where the area of face (ABFE) are equal as area of rectangle.

2
ab[ZsinHJrcosz@In } +4c[a+b]sin® 20
T.S.A=

6. L-Half Sars Cube:- In this Sars cube length of AG=GH=HD=DA=4a, equal length of upper face as
show in (Figure:-3.5). Length of Sars curve depending on the angles 6 and distance between two points.
The angles are equal, so the length of Sars curve are equal. This Sars cube used in optics instruments
like as mirror and lens.To find the Sars surface area, total surface area and volume of Sars cube.

Optical Lens H

Sars Curve

>
(Figure:-3.5A) (Figure:-3.5)

*
o

6(a). Sars Surface Area:-The Sars length of wire AG=GH are equal because distance AG=GH=a and
angles 2ZA=2G=6
1+sing
1—ﬁn9}

1+siné@
1-sin@
2sin26 2sin26

j|2
6(b).Total Surface Area:- To find the total surface of L- Half Sars cube.
T.S.A= Sars surface area + Area of face (GBCH) + Area of face (ABCD) + 2x Area of face (ABG).
(1 + sinf) z

2 a’tané

(1 —sinf) ) ) a
2 2X——4X
4s5in?26 Hat+V2at +2 x5 6

2sin@ + cos’ A1n

} a{Zsin 6 +cos’ O1n
X

!
S.S.A=

1+siné@
1+siné@

a’ {ZSin 6 +cos’OlIn
S.S. A=

4sin*26

a? [25in9 + cos?6In |

T.S.A
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[ZSlnH + c0s%0 1n |(1 + smH)”

sinf) a’tand
T.S.A = 2 _—
S YPREET] + 2a% 4+ 2a?
a?® [ZSinH + cos?6 In
(1 - sinf) sm@) 2 ( tanH) 2
T.S.A = 2 1—— 2
45in?26 Tea 3)tV2a

6.1 U-Half Sars Cube:- In this Sars cube length of DE=EF=FC=CD=a as show in (Figure:-3.6). Length
of Sars wire depends on the angles 0 and distance between two points. The angles are equal, so length
of Sars curve are equal. This U-half sars cube used in optics instruments likes as mirror and lens. In
mathematics to find the Sars surface area, total surface area, volume of U-half Sars cube.

6.1(a) Sars Surface Area:- The length of Sars wire DE=EF are equal because distance DE=EF=a and
angles £F=2E=0 as show in (Figure:-3.6).

a{Zsin0+c0520In i+s!nz} a{Zsin9+coszt9ln iH’!nZ}
S5 A= . —sin y . —sin
2sin 260 2sin 26
. 2
a{Zsin0+coszz9ln 1+S!n2}
S.S.A= —sin

4sin%26

Optical Lens

Sars*Curve Sars'Curve

A

N
h

 u
5

] T
(Figure:-3.6) (Figure:-3.6A)

6.1(b) Total Surface Area:- To find the whole surface area of U-half Sars cube.
T.S.A=Sars surface area + 2 x Area of face (AED) + Area of face (ABFE) +Area of face (ABCD).

[ZsmH + c0s%0In |

1 — sinf) a? a’tan®
T.S.A = 2 202 +2 X —+4 X ———
4sin?20 tal+V2at +2x >+ 6
2sin@ + cos 2
[ SLnB) a“tanf
T.S.A = 2a? 2a% + 2 X ——
4sm226 +2a’ +V2a® + 3
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[251719 + c0s%0 1n |(1 + smH)”

sinf)

T.S.A = +22(1+ - >+«/§2

4sin?220

7. L-Sars Cuboid:- In this Sars cuboid length of Sars wire are equal because both side angles
£E=£G=0a and £F=2£H=0 distance AB=DC= R, BC=FH=C, AE=DG=a, BF=CH=b.

Length of Sars wire depends on the distance between two points and angles a, 6 (where 0 >a) as show in
(Figure:-3.11).

This L-Sars cuboid used in optics instruments like as mirror and lens or in mathematics.

Find the Sars surface area, total surface area and volume of L-Sars cuboid.

7(a) Sars Surface Area:- Length of Sars curve is equal EF=GH and angles £E=2G=a, £F=2H=0,
distance AB=DC=R. S.S.A = Length of Sars wire x C

Optical Lens

Sars Curve

d
(Figure:-3.11) (Figure:-3.11A)

S.S.A= L X {tan a cosd +tandcosa + cos@cosa In

2sin(0+a)

0030 l+sina |
cosa(1-sind ‘

7(b)Tsotal Surface Area:- To find total surface area of L-Sars cuboid
T.S.A=S.S.A. +bC + CR + 2 x Area of face (ABFE)

2 2
T.S.A= SSA + (b+R+a)C ¥ oRp- R "o
(tanf+tan )
R2 3 3
+ 2[tan 6 +tan a]
3(tand+tana)
T.S.A=S.S.A+ (a+b+R)c+2bR S ranzg — (a0 + tan” )
R 4 ¢ (tan 6 + tan ) an 3(tan 8 + tan o)

7(c) Volume:- To find volume of L-Sars cuboid.
Volume = Area of face (ABFE) x Distance BC
2 2 R2
Volume =Rbc -—— @0 A [tan*0+tan’a |
2(tanf+tanar)  6(tand +taner)
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R%c (tan36 + tan3® x)

Volume = Rbc — an?6 —

t
2(tan @ + tan «) 3(tan 8 + tan «)

7.1 U- Sars Cuboid:- In this U-Sars cuboid length of Sars wire is equal because both side angles
£LF=£G=0, LE=£H=a distance AB=DC=R, BC=EH=c, BE=CH=b, AF=DG=a.

Optical Lens "

(Figure:-3.12) (Figure:-3.12A)

Length of Sars wire depends on the distance R between two points and angles 0, a (where 0>0) as show
in (Figure:-3.12).

This U-Sars cuboid used in optics instruments like as mirror and lens or in mathematics.

Find the Sars surface area, total surface area and volume of U-Sars cuboid.

7.1(a) Sars Surface Area:-Length of Sars wire is same FE=GH and angles £F=2G=0, 2E=2H=aq,
distance AB=DC=R.

S.S.A= Length of Sars wire x ¢

S.S.A:_L x | tan ¢ cos @ + tan @cos ¢ + cosdcosa In
2sin(0+a)

cosd(1+sina |
CoS« 1 sin@ ‘

7.1(b) Total Surface Area:-To find total surface area of U-Sars cuboid.
T.S.A=S.S.A + bc +Rc +ac + 2x area of face (ABEF)

R2 , (tan39+tan3a)
TSA=SSA+(b+R+a)c+2aR+ 2x tan® 0 —
2(tanf +tana) 3(tanf +tancr)

R2 (tan39+ tansa)
TSA=SSA+(b+R+a)c+2aR+ ————[tan’ O —
(tand +tanc) 3(tand +tancr)

7.1(c) Volume:-To find volume of U-Sars cuboid.
Volume = Area of face (ABEF) x C

2 tan®0 +tan’«
Volume = acR + Rc [tanze( )]

2(tané+tana) 3(tand+tanar)

8. LL-Sars Cuboid:-In this LL-Sars cuboid length of Sars curve are equal because both side angles
£E=zH=0'", £F=£G=0' and 2A=2D=a, £B=2C=0, all upper face angles are equal to the lower face
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angles 0=0', o=a' (where 6>0 and 0">a').In this LL-Sars cuboid angles may be different or equal.
Distance AB=DC=R, BE=CH=b, AF=DG=a, BC=EH=c.

Length of Sars wire depends on the distance between two points and angles 6, o (where 0>0) makes
with horizontal as show in (Figure:-3.13).

Find the Sars surface area, total surface area and volume of LL-Sars cuboid.

Optical Lens

Sars curve S _ » Sars curve

R ; R
(Figure:-3.13) (Figure:-3.13A)

This LL- Sars cuboid used in optics instruments like as mirror and lens.

8(a) Sars Surface Area:-Length of Sars wire is equal EF=GH=AB=DC and angles
£A=2£D=sF=2G=0=0', £B=2£C=2£H=2E=0=0'distance AB=R
S.S.A = Length of Sars wire x ¢

cR
SS A= —— _x|tahacosd +tandcosa +cos@cosa In

2sin(0+a)

cos@(1+sina |
cosa 1 sind ‘

8(b) Total Surface Area:-To find total surface area of LL-Sars cuboid.
T.S.A=2xS.S.A+ (atb)c + 2 x Area of face (ABEF)

2R? !tanzg(tan39+tan3a)]

(tanf+tana) 3(tand+tancr)

T.S.A=2xSS.A+(a+b)c+2bR-

8(c) Volume:-To find the volume of LL-Sars cuboid.

Volume =Area of face (ABEF) x Distance BC
2 2 2
Volume =Rbc — o0 R'e ;[ tan*0+tan’ o |
(tand+tana)  3(tand+tana)

2 tan®0 + tan®*a
R'c [tanzé?—( )}

(tané +tanc) 3(tanf +tana)

Volume =Rbc —

8.1 LL-Sars Cuboid:-In this LL-Sars cuboid length of Sars wire are equal because both side angles
£A=2D=0', 21B=£C=d', LF=£G=0, £E=2H=0, all upper face angles are equal to the lower face angles
0=0', o=a' (where 6>a and 06'>a').In this LL-Sars cuboid angles may be different or same. Distance
AB=DC=R, BE=CH=a, AF=DG=a, BC=EH=c. Length of Sars wire depends on the distance between
two points and angles 8, o (where 6>a)) makes with horizontal as show in (Figure- 3.14).

Find the Sars surface area, whole surface area and volume of LL-Sars cuboid.

This LL- Sars cuboid used in optics instruments like as mirror and lens.
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8.1(a) Sars Surface Area:-
S.S.A = Length of Sars wire x ¢

S.S.A :_Lx tan ¢ cos@ + tan @cosa + cos@cosa In
23|n(0+a)

Optical Lens )
G
oC
! E
|

Sars Surface Area . — g

cos& 1+sina |
cosa 1 sind@ ‘

I
F |

F

T D : c/
L Lo Sars Curve a it j_\rﬁ /
E Gl - ) l g = Sars Curve B
I > il
(Figure:-3.14A) A R |
(Figure:-3.14)

8.1(b) Total Surface Area:-To find whole surface area of LL-Sars cuboid.
T.S.A =2xS.S.A + 2ac +2xarea of face (ABEF).

T.S.A =2 X5.5.A+2ac + 2aR + 25,R AXRE [ g - (a0 + tan”
T o e ea o J(tanf +tan o) | 3(tan 6 + tan )
Rtan?0 R(tan®6 + tan® «)
T.S.A=2XS5.5.A+ 2ac + 2aR + 2R |S, — +
(tanf + tan )  3(tanb + tan )2

T.S.A =2 x S.5. 4+ 2ac + 2aR + 2R | (tanf — ¢ Rtan’6 | R(tan’6 + tan” )
acTea 2 (tan an «) (tan @ + tan <)  3(tan6 + tan «)?
[(tanf — tan «) tan26 (tan30 + tan® x)
T.S.A=2XxS5.S.A+ 2ac + 2aR + 2R? — +
2 (tan @ + tan «)  3(tan6 + tan x)?

[ tan?0 — tan?® o« —2tan?6 (tan36 + tan® x)
i 2(tan 8 + tan ) + 3(tanb + tan o)?
[ —tan?6 — tan? < (tan®6 + tan® x)
| 2(tan @ + tan ) * 3(tand + tan «)?

T.S.A=2XS.5.A+ 2ac + 2aR + 2R?

T.S.A=2XS.5.A+ 2ac + 2aR + 2R?

2R? (tan26?+tan2a) (tan30+tan3a)
T.S.A=2xS.S.A+2a(R +¢) -

(tand +tancar) 2 - 3(tand +tan )

8.1(c) Volume:-To find the volume of LL-Sars cuboid.
Volume = Area of face (ABEF) x Distance BC
R%C tan20+tan2a) (tan36?+tan3a)]

Volume =Rac - ( -
(tan6+tancr) 2 3(tanf+tana)

9 LU-Sars Cuboid:-In this LU-Sars cuboid length of Sars wire is equal because both side angles
£B=2£C=d!, 2A=2D=0', LE=£H=0, £F=2G=0 all upper face angles equal to the lower face angles but
angles may be different. Distance AB=DC=R, BC=AD=c, BE=CH=AF=DG=a as show in
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(Figure:-3.15).

Length of Sars wire depends on the distance between two points and angles 0, a. (where 6>a in this cube
0=0', a=0a").

Find the Sars surface area, whole surface area and volume of LU-Sars cuboid.

LU- Sars cuboid used in optics instruments like as mirror and lens.

Optical Lens

Sars Surface Area

Sars Curve Sars Curve

R . b R
(Figure:-3.15) ( Figure:-3.15A)

P —
=)
4
A
o
)
)
(%3
=
=g
a
o
LR/ :
]
@
. ST )y
I\
)
'>I<—m—>{_“

9(a) Sars Surface Area:-Length of Sars wire is ssme FE=GH=AB=DC and angle 6=0', o=/
S.S.A = Length of Sars wire x ¢

CR "
2sin(0+a)

9(b) Total Surface Area:-To find total surface area of LU-Sars cuboid.
T.S.A=2xS.S.A+2ac + 2aR
TS A=2[SSA+aR+0c)]

SSA=

{tan acos@ +tandcosa +cos@cosa In

cose(1+sina)|
com(l—sin@)‘

9(c) Volume:-To find the volume of LU-Sars cuboid.
Volume = Area of face (ABEF) x C
Volume =Raxc
| Volume = axcxR)|

9.1 UU-Sars cuboid:-In this UU-Sars cuboid length of Sars wire is equal because both side angles
£B=2£C=d!, 2A=£D=0', LE=£H=a, £F=2G=0 all upper face angles equal to the lower face angles but
angles may be different. Distance AB=DC=R, BC=AD=c, BE=CH=b, AF=DG=a as show in
(Figure:-3.16).

Length of Sars wire depends on the distance between two points and angles 6, o

(where 0>a. in this cube 6=0', a=a').

Find the Sars surface area, total surface area and volume of UU-Sars cuboid.

UU- Sars cuboid used in optics instruments like as mirror and lens.
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H
H Sars Surface Area
& Sars Surface Area {
1 > b
l E L > D’m\—',,, Sars Curve

Optical Lens

o

TF T sars Curve T
o S “=C a 4
1 I - s\l R o
A . Sars Surface Area / : < Sars Surface Area ; /
: "B ! ol I8
: ; : |
fe R | fe R >
(Figure:-3.16A) (Figure:-3.16)

9.1(a) Sars Surface Area:- Length of Sars wires are same EF=GH=AB=DC and angle 2F=2G=60,
£E=/H=a and distance AB=FE=R.
S.S.A = Length of Sars wire x C

cR
SSA= ——x l:tanac036+ tan@cosa +cos@cosa In

2sin(0+a)

cosf(L+sina |
cosa 1 sin@ ‘

9.1(b) Total Surface Area:-To find total surface area of UU-Sars cuboid.
T.S. A=2xS.S.A + (at+b)c + 2 x Area of face (ABEF)

2R? [tanzg_(tan39+tan3a)]

TSA=2xSSA+ (a+b)c+2aR+ ———
(tand+tana) 3(tané +tana)

9.1(c) Volume:- To find the volume of UU-Sars cuboid.
Volume = Area of face (ABEF) x distance BC

CR2 [tanze (tan3¢9+tan3a)]

(tané+tana) 3(tanf+tana)

Volume = acR +

10. LL-Sars cuboid:- In this Sars cuboid length of Sars wire is different because both side angles
£B=£C= £A=2D=0', LE=2£H=0, £F=2G=aq, all upper face angles different to the lower face angles
but angles may not be equal . Distance AB=DC=R, BC=AD=c, BE=CH=b, AF=DG=a as show in
(Figure:-3.17).

Length of Sars wire depends on the distance between two points and angles 6, o

(where 0> in this cube 0=0").

Find the Sars surface area, total surface area and volume of LL-Sars cuboid.

LL- Sars cuboid used in optics instruments like as mirror and lens.
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10(a) Sars Surface Area:- Length of Sars wire is different EF=GH#AB=DC and angle 2ZE=2H=6,
£A=2£B=£C=£D=4, ¢F=2G=0 and distance AB=FE=R.

Optical Lens

Sars Curve
R

(Figure:-3.17) (Figure:-3.17A)

S.S.A of upper face = X [tanacose+ tandcosa + cosdcosa In

2sin26!
10(b) Total Surface Area:-To find whole surface area of Sars cuboid.

T.S.A =S.S.A of upper face + S.S.A of lower face + (a+b)c+2xArea of face (ABEF).
T.S.A = S.S. A of upper face + S.S. A of lower face + (a+ b)c + 2 X bR
R? ,. (tan®6 +tan® )]  2R*tan6!
B (tan 0 + tan x) tan®o = 3(tan 6 + tan o) B 3

cosf(1+sina) |]

2sin(0+a) cosa(1-siné ‘

cR [Zsme’ + cos?6"In |(1L”191)
sinf')

S.S. A of lower face =

10(c) Volume:- To find the volume of LL-Sars cuboid.
Volume = Area of face (ABEF) x C

2 2
Volume = bcR + Rictand R [tanze—

12 (tané+tana)

(tan39+tan3a)
6(tan6 +tanc)

10.1 LU- Sars cuboid:- In this LU-Sars cuboid length of Sars wire is different because both side angles

£B=2£C= £A=£D=0', 2LF=2£G=0, LE=£H=q, all upper face angles different to the lower face angles

but angles may not be equal . Distance AB=DC=R, BC=AD=c, BE=CH=b, AF=DG=a as show in

(Figure-3.18).

Length of Sars wire depends on the distance between two points and angles 0, o

(where 6>0. in this cube 6=0').

Find the Sars surface area, total surface area and volume of LU-Sars cuboid.

LU- Sars cuboid used in optics instruments like as mirror and lens.

10.1(a) Sars surface Area:-Length of Sars wire of upper face and lower face are different because
¢F=2£G=0, .E=/H=0, 2B=2£C= 2£A=2/D=0', AB=R.

cosf(1+sina)

S.S.A of upper face =
PP cosa(1-sinf)

X [tan aCc0sd +tan@dcosa + cosdcosa In

|
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Optical Lens

Sars Curve
R

Sars Curve
R
(Figure:-3.18) (Figure:-3.18A)

10.1(b) Total Surface Area:-To find total surface area of LU-Sars cuboid.
T.S.A =S.S.A of upper face +S.S.A of lower face +(a+b)c +2 x Area of face (ABEF).

TSA = SSA of wupper face +SS.A of lower face +
2 2 tan®@ + tan* «
(a+b)c+2aR—R tan0+ R 2 —( )
3 (tané +tana) 3(tanf+tana)

10.1(c) Volume:-To find the volume of LU-Sars cuboid.
Volume = Area of face (ABEF) x C

R%ctané . R%c a2 (tan30 +tan® a)
6 2(tané +tanc) 3(tanf+tana)

Volume = aRc —

11.L-Half Sars cuboid:-In this L- Sars cuboid length of Sars wire is equal because both side angles
£E=2H=0, £F=£G=a. Distance AB=DC=R, BC=AD=c, BE=CH=a, AF=DG=a as show in
(Figure-3.19).

Length of Sars wire depends on the distance between two points and angles 0, o (where 6 > o).

Find the Sars surface area, total surface area and volume of L-half Sars cuboid.

L- half Sars cuboid used in optics instruments like as mirror and lens.

Optical Lens

(Figure:-3.19A) (Figure:-3.19)

11(a) Sars surface Area:- Length of Sars wire
is equal FE=GH angles £E=2H=0, £F=2G=q, distance R.

|
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11(b) Total Surface Area:-To find total surface area of L-Half Sars cuboid.
T.S.A =S.S.A +2ac +2 x Area of face (ABEF).

5aR R? ,, (tan®6 +tan® )] cV4R? + a?
T.S.A=S.5.4A+ 2ac + — tan“6 — +
2 (tan @ + tan «) 3(tan 6 + tan «) 2
11(c) Volume:-To find the volume of L-Half Sars cuboid.
Volume = Area of face (ABEF) x C
Vol _5aR R%c ran? (tan30 + tan3® x)
omme == 2(tan @ + tan x) an 3(tan 8 + tan )

11.1 LU-Half Sars cuboid:-In this LU-Half Sars cuboid length of Sars wire is different because both
side angles £B=2C= 2A=2D=0', ZE=£H=0, £F=2G=a, all upper face angles different to the lower face
angles but angles may not be equal . Distance AB=DC=R, BC=AD=c, BE=CH=a, AF=DG=a as show in
(Figure-3.20).

Length of Sars wire depends on the distance between two points and angles 0, a

(where 6>0 in this cube 6=0").

Find the Sars surface area, total surface area and volume of LU-Half Sars cuboid.

Optical Lens

Sars Curve

Sars Curve

(Figure:-3.20) (Figure:-3.20A)

LU-Half Sars cuboid used in optics instruments like as mirror and lens.

11.1(a) Sars surface Area:-Length of Sars wire of upper face and lower face is different because
4R? +a°

5

£B=sC= 2£A=2D=0', LE=2H=0, LF=2G=q, distance AB=

cosd(1+sina)

cR
S.S.A of upper face= —— x| tana c0s 6 + tan #cosa + cosfcos e In

2sin(0+a) cosa(1-sind)
2 2 H
S.S.A of lower face= CA'I_?—H 2sin@ +cos? A1n 1+ s!n 4
4sin 20 1-sin@

11.1(b) Total Surface Area:-To find whole surface area of LU-Half Sars cuboid.
T.S.A=S.S.A of upper face +S.S.A of lower face +2ac +2 x Area of face (ABEF).
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5aR  (4R? + a®)tanb
T.S.A = S.S. A of upper face + S.S. A of lower face + 2ac + +

2 12
R? a2 (tan30 + tan3® x)
(tan 6 + tan «) an 3(tan 6 + tan «)
11.1(c) Volume:-To find the volume of LU-Half Sars cuboid.
Volume = Area of face (ABEF) xC
Vol _ 5aRc N (4R? + a®)c.tanb R%c ran6 (tan30 + tan3® «)
olume = 24 (tan @ + tan ) an 3(tan 6 + tan «)
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