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RELATION BETWEEN DEGREES & ADDITION FORM
1 radian (1€) = degree = (180 x  )° =57° 16' sin (A £ B) = sinA cosB + cosA sinB
. . cos (A + B) = cosA cosB + sinA sinB
0y = i = =
1 degree (19) radian = ( )” =0.01746 tan (A+ B) =
TRIGOESS FACTORIZATION FC
TRIGONOMETRIC RATIOS : . . ,
sinC + sinD = 2sin cos S+S=2SC
sing = cosecH = é&%"’ sinC - sinD = 2cos sin S-s=2CS
cosH = secH = \z\s&@\ %% s cosC + cosD = 2cos cos C+C=2CC
250
s = cosC — cosD = -2 sin sin C-C=-28SS
tan6 = coto = a
Adjacent side = 2sin sin

RELATI (AS.)
) DE FACTORIZATION F
ii)cot6 =

i)tan 6 =
2sinA cosB = sin (A + B) + sin (A= B) 28C=S+S
iii) seco = iv) cosect = 2cosA sinB = sin (A + B) - sin (A - B) 2Cs=8-5
2c0sA cosB = cos (A + B) + cos (A- B) |2CC=C+C
v) cotd = 2sinA sinB = cos (A- B) - cos (A + B) 288=¢-¢C
i) sin2 0 + cos? 6 = 1 i)1+ tan? 0 = sec? 0

i) 1+ cot? § = cosec? 6
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MULTIPLE ANG

1. Double Angle Formulae :
sin 2A = 2sinA cosA cos 2A = cos?A — sin2A
= =2 cos2A -1

=1 -2sin?A
tan 2A = =

2. Triple Angle Formulae
sin3A = 3 sinA — 4 sin3A,
cos3A =4 cos3A - 3 cosA,

Remark :

1)1-cos20=2 sin20
1+ cos 20 = 2 cos20

2) 1 +sin20 = [sin 6 + cos 6]2
1 —sin26 =[sin 6 — cos 9]2

tan 3A =

sin(-0)=-sin6

cos (—0)=cos 6

tan (- 0)=-tan 6
cot(-0)=-cotH

sec (—0)= secH
cosec (- 0) = - cosec 0

*sin0=0,sint=0,sinnt =0, sin 2nt =0, sin ©/2 =1
cos0=1,cosmt=-1,cosnm =(-1)" cos2nmt=1,,cos w/2=0

INVERSE TRIGONOME

LIMITS

1.

=log a, 5.

DERIVATIVE

. _1 _1 —_ . «
1.sin”"x + cos™'x = sin~1(-x) = sin~"x

cosec 'x +sec'x= 1

cos™1(=x) = = = cos™'x
cot 'x + tan”'x =

1 1

tan~'(-x) = - tan”"x

2.cos ec” 'x =sin” cot™1(=x) = 1 = cot™"x

1y —cog—T
sec”'x =cos sec 1(=x) = - sec 'x

cot™'x + tan™" cos ec”'(-x) = —cos ec'x

3.tan'x + tan”'y = tan™’

cosA=
cos B = Area= DbcsinA
= casinB
cos C =
= ab sin C
PROJEC
a=bcosC+ccosB
b=ccosA+acosC
c=acosB+bcosA
Trigonometric Ratios o
Quadrant I Quadrant II
sin / cosec + ve All + ve

m/2—-0,2n+0

mw/2+0, -0

»
»

Quadrant 111 Quadrant IV

tan / cot + ve cos/sec + ve
n+0,3n/2-0 3n/2 +0,2n—-0

1. If angle is along X-axis keep the ratio and think of
sign. e.g. sin(t — 6) =sin 6

2. If angle is along Y-axis change the ratio and think
of sign. e.g. cos (n/2 + 6) = —sin 6

(change is from sin to cos, tan to cot, sec to cosec)

Function Derivative || Function Derivative
xn nxn—1 sec X secx tan x
1/x 1 /x2 cosec X —cosecx cotx
eX eX sin”Tx
aX aXlog a L

log x 1/x tan 'x
sin x COoSs X sec_1x
COS X —sinzx 0x v
tanx secx

cotx —coseczx
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Function Integration
xN +C
1/x logx +c
eX eX+c
aX +c
sinx —COSX + C
COSX sinx + ¢
tanx log [secx| + ¢
cotx log |sin x| + ¢
secx log |secx + tanx| + ¢
cosec X log|cosecx — cotx| + ¢
seczx tanx + c
coseczx —cotx + ¢
secx tanx secx + C
cosecx cotx —cosecx + ¢
sinl +¢

-1

tan +C

log (x + )+cC

log (x + )+cC
log +c

Wimaginary Unit: =

i2=_1, 3=, i*=1,1°=1, =4

Value of any power of i lies between 1, -1, i and —i

BCGimplex Number

1. Cartesian Form: z=x+1iy
2. Polar Form : z =r (cos6 + i sinf)
3. Exponential Form : z=re 0
Remarks : 1. Modulus : |z| =r =
2. Amplitude / Argument : 6 = tan” |
3. Euler's Formulae :
el® =cose+isine,e_ie =cosO-isind

cos 6 = ,Sin 0=

4. De Moivre's Theorem :
(cos 6 + i sin 6)" =cos nd + i sin no

[Hyperbolic Functions :

cosh x = , Sinh x =

sinh (—x) = —sinh x = odd function
cosh (—x) = cosh x = even function
cosh? x — sinh? x = 1 sinh_1 x=log [x +
tanh? x + sech?x=1 cosh | x = log [x +
coth? x — cos ech? x = 1 tanh™ 1 x = log
["Logarithm of Complex Number :
log (x + iy) = log +i(2nm + tan”~] )
log (x + iy) = log +i tan”]

Quadratic Equation :
ax

Mathematics 2
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1. X [f(x) + f(x)]dx = eX f(x)
2. dx = log f(x)
3. dx =2

4. [f(x)]" f(x)dx =

5. o) f(x) dx = efX)
6. e cosbx dx =

7. e sinbx dx = (asinbx — bcosbx)

8. uvdx=u vdx- dx

9. uvdx=uv1—uv2+u"v3—

UDEFINITE INTEGRAL :

1. f(x) dx

fly)dy = f(t) dt

2. f(x) dx f(x) dx

3. f(x)dx= f(x)dx+ f(x)dx

4. f(x)dx f(a + b — x) dx

5. f(x)dx= f(a—x)dx

6. f(x)dx= [f(x)+f(2a—x)] dx

7. f(x) dx

['STANDARD EXPANSIONS :

1. sinx=x- + — + ..

2. cosx=1- +
3. tanx=x
4, sinhx=x+ + + + ...

5. coshx=1+ +

6. tanhx=x- + + ...

7.log (1 +x)=x-

8. log(1-x)=-x-

9. =1—x+x2—x3+....

2 3 + ...

10. =1+ X+XxX“+X

11. eX=1+x+ + +

PF&ctorial : n!=1x2x3x .. xn

0r=1

-Hwtation: nPr =

n-r

(acosbx + bsinbx)

M3
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Pranoti Bulakh Chandni Bhatia Supraja Garnaik Akshay Dal Nikita Parab Shubham Pardikar Ankita Alandikar Ashika Hande
85/100 85/100 84/100 84/100 84/100 84/100 83/100 83/100
Bhagyesh Lokhande Sanket Purohit  Siddharth Deshpande Yash Chavan Abhi: Pawar DI i Nikita Prajakta Dighe
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O Grade

O Grade O Grade O Grade



IGeometric progression :

a arar? ... a1 nthtermofaGp T, = arn-1

Sum of n terms of a G.P.

S, = Jifr<1 S,

Sum to infinity of a G.P. S_,

ICEidinate Geometry :
1. Distance Formulae;  A(x4, y4), B (X9, ¥9)
AB =
2. Section Formulae :

Jfr>1,r=1

Internal Division R =
External Division R =

3. Midpoint : M =
4. Centroid : =

Slope (m) = tan6 =

[iEquations of Line :

1.(y-yp)=mx-xq), 2

3.y=mx+c, 4. ax+by+c=0
5. + =1 (aand b are x and y intercepts)
*tan 0 =

*Parallel lines : mq =my

Perpendicular line : mqy my = —1

*Length of perpendicular =

1.x2+y2=r2

2. (x- h)2 +(y - k)2 = r2, (h, k) = centre

y2 = 4ax, y2 =

2

—4ax, x2 = 4ay, x< = — 4ay

WEnipse : , Hyperbola :

(111 Dot (Scalar/inner) product :

a.b=|a| [b|] cosd =abcosh...0<0<n

i) Angle between a and b is cos 6 =

i) a.b >0,0isacute,a.b<0,0is obtuse.
i) albie.06=90,c0s90=0..a.b=0
i.j=j.k=ki=0

iv) a.b =b.a commutative

1 @]

v) a collinear withbi.e.0=0, cos0=1

K 2

i.i=j.j=kk=1a.a=a

. a.b=ab
0
vi) If ry=ay +by +cq4 To=ay +by +cy
thenry.r,=ajap; +bsby +cqco
(2. Cross Product :
axb =|a||b|sin® ,[axb|=]a||b|sin6
i) Vector product is not commutative
axb #bxa ~axb =-(bxa)
i) axa=0,a,barecollineariffaxb=0

x =0 x =0 x =0

X
1
X
1

X =

III) If r_1 =a1 +b1 +C1
the

r1><r_2=

(@xb).c=

ax(bxc)=(a.c)b—(a.b)c

abcl=

5. Vector Quadruple Product :

(@xb).(cxd)=

(@axb)yx(cxd)=[ab dlc-[ab c]d

Engineering Mechanics

Anaya Bodas Anand Pendse Chinmay Vaze Mihir Lonkar Shweta Sanap Tanmay Pardeshi Aboli Marathe
89/100 88/100 87/100 87/100 87/100 86/100 83/100
Omkar Batwal Omkar Shete Tushar Karche Omkar Talele Khurush Bengali  Ananth Narasimhan Kanak Mantri
86/100 85/100 83/100 83/100 83/100 82/100 82/100
Pratik Mutha Sumedh Vaidya Pranav Bhat Ankit Parab Neeraj Upadhyay Sanika Gowaikar Shivani Athani
82/100 82/100 81/100 81/100 81/100 80/100 80/100
Venkatesh Nair Saurabh Damle Deepashri Joshi Mrunal Tambe Devika Kulkarni  Ai ya Kulkarni A ya Tonpe
80/100 80/100 80/100 68/75 66/75 64/75 75

Shivani Pokharkar ~ Suhrud Joglekar

83/100

83/100

Shivani Gokhale
64/75

Mrunal Joglekar

Rucha Tatawar
60/75

Felicitation Programme 2018

Mathematics-3 100/100




PHYSICAL QUANTITIES :

Sr. | Physical Quantity Formula Unit
No.
displacement d_S
1. Velocity (v) v=_ ftme =dt m/s
Change in velocity
2. Acceleration (a) a= fime mis2
dv. d?s
= dt = g2
3. Momentum (P) P=mv kg m/s
4,  Force (F) F=ma N or Kg m/s2
5. Impulse (1) | = Force x Change intime. N's
6.  Work (W) W=FS. NmorJ
W ES
7. | Power (P) P=t =1t =Fv JsorW
£
8.  Pressure (P) P= A N/m2
m
9. Density (p) p= "y kg/m3
1
10.  Kinetic Energy (KE.) KE. =75~ mv2 J
11.  Potential Energy (P.E.) PE.= mgh J
v=u+at .
s=ut+iaf — -
2 Direction Velocity Comp.
v=u'+2as _dx
X Vyx = —a?—
=4y
y Yy = Tt
tangential (t) Vi=Vv
normal (n) Vp=0
radial (r) V=t
transverse (0) Vo =10

Acceleration Comp

_dVX

% at
dv.

-y

4y = at
=dv_
T
="

a =F_r o2
=27 0+r6

'RECTILINIAR MOTION :

Motion Diagram:

I] v-tdiagram : dv
slope = Acceleration =gt

Area under = change in position =(x, - X)
v-t curve

displacement = Algebraic sum of area of v - t diagram

distance = sum of area (all +ve) of v - t diagram

for vel. to be max. % =a=0

] a-t diagram :
slope = Jerk =
Area = change in'velocity = (V, — V4)
To find position use moment equation x; = X + v t + M;

da

1] x-t diagram : dx
slope = velocity = —g—

for x to be max. % =v =0

IV] v-x diagram :
Accleration = velocity x slope of v—x diagram

V2—v2
v] a-x diagram : Area = %
[{PROJECTILE MOTION :
Sr. Term Horizontal Inclined
No. Plane Plane
) . _ 2u sin o _ 2u sin o
1.  Time of flight (t) t= — 9 t= gcos0
2 g 2
2. Range (R) R = Uosin2 o R= 242 Sin Ao oq 1)
g g cos< 0
3. Angle of o= 45°= % o= *_ 6
projection 4 2
for max. Range
4. Max.R Rmax = 2 Rmax = 2
. Max. Range max = T max = g(i+sing)
2 in2 2 ain2
5. Max. Height H=_Yosin%o H =" SInTa
2g 2g cos 0
. gx2
6.  Equation of y=xtano——F——-— -
2u2cos20,

Trajectory




_RRESPONDING REACTIONS :

Sr.  Support/
No. Connection
1. Rollers

2. Smooth surface

3. Rough surface

4. Smooth
pin or Hinge

5.  Flexible cord,
rope or cable
of negligible
weight

6.  Fixed support

7. Asmooth pin
in a slot

8. Asliding collar

9. Balland
socket joint
10.  Ashort link

Sketch

MRV,

>
(AERREEN

|

P
&

-n

|

Reaction Specification
{ \ Known reaction which is
R R 1% to plane of roller
Reactionis L to the
surface
F. Two reaction components
with unknown directions
AX—T: Two reaction components
with unknown directions
Yy
T One axial force acting

-

M
Zan
Y

away from body
(Tension)

Two reaction components
and one moment with

all components

unknown in directions.

Reaction with known line
of action which is always

Force with known line of
action

\ RE T 1% to slot in which pin is
sliding.
/...-’ Reaction is perpendicular
to the rod along which
k /Q\ collar is sliding without
/ R friction
Three reaction components
in unknown directions.
Fx Fy Fy

|

1) Point / concentrated Load :

2) Uniformly distributed load :

N
w%run wﬁrun
AANANANNANNNANNN _ 11
At ! tB ! W
wl
A ) B
£ . 7y
| iy ' Iy |

/L/l/m/HTW/m l%Wl
= A .B
Aj £ ; A
1 L B T 7
Wil (Wz—W1)%
Wz/m l
w4/m = AF, TB
A [ B 2/5
wil2
w/m A l B
. e
Af . ?B /9 /9
w/m wif2
= A -
A= b CHE T |
L 3 3

No. of
unknowns

One

One

Two

Two

One

Three

One

One

Three

One

| WORK ENERGY PRINCIPLE

work=U=F xS, Scalar quantity,

Sr.
No.

Type of Force

1. External force (constant)

2.  Variable force

3. Frictional force
(i) Horizontal plane
(ii) Inclined plane

4.  Gravity force
(i) Horizontal plane

(ii) Inclined plane

5.  Spring force

(i) not connected to particle

(i) connected to particle

CENTROID :

Unit-Nm (J)

Work Done

=FxS

S2
§ Fds
S4

~W,mgs

=-umg cos 6 S

=0

=+mg S sin®
2]

=1 kx.2-
2k[x1 X

=1 1 12

Sr. No. Name Shape Area X Y
Ya
bi2
1 Rectangle bxd b2 di2
~. G
dI P Idlz R
H—b" X
Y4 2
2 Square fizﬂ a a a
a \g (Diagonal)2
AN a R —
ANk , 2
KTH X
y 2
3 Circle T r r
DI ra OR
\\ / Ir X EDZ
™ 4
Yy
.y c r—(g—;)
4 Semi circle " ) Ar
[ \ | == U e
<> i’ 2
y
5 | Quar UG
uarter 4 3t 3n
circle
6 Sector Note
ofa - c R 0”2 2rsina |0
circle 0 © (ain 3
: — radian) (o in degree
2rsinao T i o is (qin?ad\an)
P (i) semiangle
Ay 1
7 Triangle 2 bxh 0 hi3
(@) Symmetri-
cal
triangle
(b) Right xbxh b3 hi3
angled

triangle




CENTROID :

Sr.No.| Name Shape Area X Y
by
(c) Unsymmetri- |, Iza—h S xLxh 2Lk Th
cal triangle S — S
| >X
T
a+l I-b+L=
3 3
b
8. | Trapezoid / \-[2a+bx o
h a+b 3
C
H—HLHJ (a;b)h - -
Line segments :
9. Astraight L L 2 o
line A ¢ )
fe———>
L2 L2
10. Aninclined L L oso Lano
line / 2 2
Z{d
y
X
Ay
11 Circular 2mr r r
Arc
................................ »
X
12. Semi it
circular X 2r
o 0
Arc ‘[r < T
// ¢ \\v N >
X
Sr.No.| Name Shape Area X Y
yA
13 Quarter r % %
circular r-(ﬁ P 2
Arc N } I\
E2 25 TN R | W >
14 An arc of 0
a circle rsino
a
15 Asolid a2 h 0 hi2
cylinder | ot F "
16| A solid right Y
circular 5
cone h
0 3
17 Sphere r r
18 Hemi- 3r
Sphere 0 8
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