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Remember

Easy Chapter

makes you

win !



Chapter sequence 

1) Time Value of Money (SI-CI) ***
2) Ratio and Proportion*
3) Laws of indices *
4) Logarithm *
5 ) Equations***
6) Permutation Combination**
7)Sequence and Series**
8) Time Value of Money (Annuity, 
CAGR, Bond, inflation, Growth rate, 
discount rate, Effective and nominal 
rate of interest ...)***
9)Set Relations and Functions 
10) Linear inequality 
11)Derivatives and Integration



Let's start

18 Chapters
100 Questions

120 minutes

1 I min 12 Sec

per question

OMR marking
using pencil

make sure battery
is Ok

(No display fading)





Time value of Money (SI-(I)

Annuity ER I Simple interest&
-

SI
CI ↑ P = 100( R = 10 % N = 3

I
SI1

=CI 1
R

I N Int

3100 * PI 10 -

SI-> AP 2 10

3 10
CI -> GP

A = 100 + 30 = 130

SI = 3 x 10 x 100

100

SI = P

↓years I ↑months Nday
--
12 365



SA = A = P + SI

- P t PR
100

A =

P(1+ ?)

SI : Money becomes K times

P= x A = Ka

A = P(1 + 2)

My
= x(1 + 2)



( - 1) I NR
-

100

... NR - 100 (K-12

k = 2 Doubles

- 3 Triples ....

Ojy
x >2x

+H

O+x 5yeas
-

42 32

50
Total 15 y fur money to

quadraple



Compound Interest

P = 100 N = 3 R = 10Y

A, = 100 + 10

N Int P = 100
= P + 2 , P

100

I 10 4 = 118
- A 1

= e(1 +-)
2 11 P = 121 w

Az = 110 + 11

3 12 : 1 P = 133 : 1
= As + A

CI- : E(1+-)
A2 = e(1+F)(1+fo)
R

A = 4)1 + 1C100
CI = A - P

=P( 1 + -) - P
=

PD +

-)-



R > R 1 -> 2

2

n -> an

R >R
n-> nm-

m

am

A = P(1 +mir) m = no of conversion
m= 2 Half yearly
=4 Quarterly

cI =

P ( +mir)** /] 3 =12 monthly

A = P(1+,)) ) ....

A = 4(1+)m(it)
*



Papa Method

P = 100 N = 3 R = 10

A = 100 +10% + 10 % + 10%

133 . I
--

Scrap value : Original-R % - RY-Ri...

value

SY = Ov (1 -Fo)
Newpopn"pic(o)



Money becomes k times
-

Double Triple

3
When option

Rule 72 Rule 114 are not

too close
NR = 72 NR= 111

↳

W

? E

Population double & 5 % pa

Find no of years . 14 . 4
-

en

a) 14 y 2 m b) my 3 m

P = x A = 2x

zu = u(1+
,
2)



a = (1 + 5/
,00)

1 .05 I

power
=

Stepno

-

1 . 05 X

EI
= 1 . 978 Step 15
I 2

=

4 . 078 Step 16

1 . 98 2 2 . 08
-> -
0 . 02 0 . 08

2 ! 8

Step Step
15
- 16

!
Step 10 : 15 .2 Power : 15 .2-1

=14 . 2

0 . 25in y 0 .2 of year -
3

in y 3 months =0 .8 x 2

->- - 1 . 6



Popu doubles & 2%

2n =n(1 +Fro)
M

1 . 02 -2

1 . 02 X =
1 . 99 Step 36

Power
=
36-1 = 35
2



CI
,
- SI

,
= 0

C2 - SI2 = P;
2T

CIz - Siz
= pi2(i + 3)

(In - In
I

Separately "find Separately .



Ratio : Compare 2 Quantities

(same type/unit)

Oty -> Fully Quantifiable
Crational)

ity -> commensmable

Rational no's -

0 E - 2 a = 2 a= 2x

3 b = 3
. b = 3x
2/ W

⑫ 500000 in ratio 3 : 7 amongst
A. B

A's share : 1 x 500000 = 150000

18

50000
o

- 150000
54 A-is's share : I* L 350000



③ 260000 Re is : amongst A, B,
such that

2 ⑧A = -
B

-
I

B C 5

A " B : C

324
a
-
5

8 : 12 . 15

A's share - 8
x 260000
-

35

is's chare = 12
x 260000
-

35

C's share :
15 x 260008
-

35



compound ratio & , d , 48

ci

=
a - Duplicate a4y2

Triplicate a4/b3
But duplicate va/5
sub Triplicate ITa/ts

Invense ratio 3

a : b -> b : a

a : bic-> ↳ C : ac : ab
->

:"
a : bic :↓-- bed : acd : abd : abo



Portion :

Equality of Ratio partial
- C aib= c : d
I d --Imean

extremes
nth

prop

Continued proportion
mean proportion ?
!

I= -> a : b :
,

3rd ?
b* = a prop

pr mean prop &y

my-



~b Es"d

a

tb = I componendo

a -b

b
= ↳ Dividendo .-

a+b c+ d Componendo- - -

a- b c - d Dividado

a
- ↳ alternenoo
I d

I = ↓ invertendo
C

a+ C
-I = I =

b + d
Addendo

- a- L Suttrahendo-

b -d



-I
Averag,

/Y-Arg) pe-ArgI



Laws of Indices

-> power

-root -
a I

R
am

·se

am . a
n
- a

m +n

-
same base

m m- n
A
-

an
:
A =

m

A

() as
(a . b) = as-

E
6 =

2
. 22

Ne
/(a + b) I expansion=al + b

formula



(a + b)2 = a 2 + 2a6 + b2

(a+ b)
*
= a + 3a2 + 3a62 + b3

=

a + 3a6(a + b) + b3

a
2
- b = (a + b)(a - b)

as - b3 =(a - b)(a2 + ab + 62)

a + b = (a + b)(a2 - ab + 62)

3
a = 8

"3
a = 8

Et
root

power

13 3

a I 2 A I 2

↳ power
root



in multiply Num & Deno

by its

conjugate
E
(xa =-1)(va + 1/3)

-
a - b1

O ③3
2 I 2 : fu = 2

- 7

x

3
- x

k

173
W W

am = 1 -m =

am
a
-m



(a) = a

bxC



->
X - t&withm : 0

-

-T

1 log (ab) = loga + logb
↳

log (4)
: loga-logb

3) 2) =

mlogalogam

04) If log a = x

-

then a = b

it log ,a
= log,"
-

log

1) log," = I

-) loge = I

S log, I O



9) log 0 = N
.
D

log (-re)= ND

in a
logab?"

b
L

e
logef(n)

=f(u)
L

1)

gargo is
1 = loyab

= logab

log,

loga .b) = loga + logb logpa =
-

log(*) : loga-log logab
loga=I

log a
M =I log a

loge : I

If log ,a :xa
= bu

log
=

0

log ,"
: Aga logo = ND
logb logtA = ND



No of digits in 264 log2 = 0. 3018

value
Power x log(ase) =

(round off
to

greater
integer)

10
2 - 1024 10 x log2

= 10x0 . 3016

= 3 . 010L I digits

220 eoxlog2
20x 0 . 2010

= 6 .
028

· I digits .



log (No(
--

Char Mantissa

hdig -> 3 Log table

sdig
+ 2

odig -> T

e
Antilog

3 -> dis Antilog tableshaw

2 -> 3

5 -> 6



Equations 7 Rool ~
r

-

satisfy &HS = RHS

CAFC D- Opt put roots into
<

equation

From options
-

② Quadratic Equation

an + bu + c = 0

X

x = -bl b2 - 4aL-
20 ↳

a + B =
- I <p=
a



A = b2 - 4ac Nature of roots

<O Imaginary $ conjugates
(a+ bi) -> (a-bi)

Real & =

A = 0

A >0 Real & I

As & Real ,I, rational
perfect square

A 30 &

not a perfect square
Real
,
I ,
irrational i

Conjugates
p+xq > p-i

A, 0 Real

equ <"



23 + B3 = (x + B)3 - 3xp(x+ p)

x
2
+ B2 = (x +B)2 - axB

(c -B) = ?

( -B) = a
=
- 2x

+ B2

= <
2
+ 2x

+ 32 - 4xB
2-

=( +B) 2 - xxB

(a -3)
:

G+ R)2 - 42

a p = (+B) (+p)2 - 4a
a - B = ( - B) (a + R2)

23 - P = (x+B) 2- 4x
-

G + P)2- xp]



Sum Prod

quad I
Cubic -Ya = I
Bi-Quad 2

a

a, x
+ by = c

azu +

kzy
= c

-?
L -al
I as = :

Unique -z I
sol
um Infinite No solution

Inconsistent
Consistent Equ solution

equation .



When Sum &Prod of roots are

known then eye
is given

by
n (Sum)a+4od = 0

n2 -Su +P= 0

22 - (c +B)n + xp = 0



Permutation $ Combination

I 1 + 2+3
:... .. = 20

& 5+ 5+ 5+ 5
= 20

4 x 5
=

20

02
- ① ②

a

8

↳

- ⑭ 3 t 3 =
6-85 (3)(23)

(14) (22) 36 ways
253(15) C

Enter Exit

2 X 3 =Gways

n(E, ) x nCE2)'andE
, ->

E2

EIw Er n(E) + nCEe) or

E2X EIX



AEBE C

Round Trip A to C
Cant use same

via B root

3 x 2 x 2 x 3 ·3 x2x/x 2

= 36 ways =12 ways

Factorial n ! or
n

n ! = (x 2x3 x .... xn

M = n(n - 1) (n - 2) ... 3 . 2 . 1

ni = n(n - 1) !

5 ! = 5 . 12. 1

! - ↳ . 3 . 2 . I
-

5 ! = 5 . 4 !



I ! = I 6 ! = 720

2 ! = 2 71 : 5040

3! = 6 8 ! = 40320

n ! = 24 9 ! = 362880

5 ! = 120

Permutation : Arrangements
↓I,

"Pr =
!

#B ,
B A

order matters

↑(n,v) cr Pr

7py = = -! = 7 . 6 . 5

Y.



7 = 7 . 6 . 5

842 = 8 : 7

"Pa = n(n - 1)

=n(n -1)(n - 2)"
P = n(n - 1) (n -2) ... [n - (r -1)]
440 = n(n -1) (n -2) ... [n - r +1)

Ypy Will have ''factors.
ABC ABC ABC

HHH HI H A,
,IABC AB A I

A CB AC

BAC BA B
BCA BC

CAB CA
34
,
= 3

(BA CB

343 - 6 32= up
,
= n

W



3
,
= 3 ! P= Pr-1

"p = n ! Pz= 3 .2 = 6

34y = 3 -2-1 = 6

44 =1!

(-r! y
= 7 . 6 .5

Mp
,
= n Pp = n !

3↑-
,

=
n ! eg

: 5P, = 545= 1



Pamelalike objects.

v

ABHISHEK MEHTA 13 !
V / / I W TWS=

2 ! 3 ! 2 !
obj
-

ABC AAC ABCD AAAD

ACB AC A E AAD A

BAC CA A
4 ! AD AA

BLA
24 DAAA

LAB

(BA
↳ ↳ways
=6

sways sways
= 3 !

Meet
Alike Obj -> Total=a r !ways



Permutation with repetition

3
0123 ... 9 10 a 10 : 10 I 10

-
- 1000

-

-

I 3 . 3 = 32-
,I-⑧~WUn moving variable

L - ((possibilitie -> LStable Fixed

3 coin tossed -> 2 . 2 . 2 = 23
-

3 Friends wl 4 Hotels

4 . 4 . 4 = 4



Permutation of Circula anangements
A A

ABC = L

ACB
2 B B C

BAC R B
T

BCA C -A A C

CAB
C C

CBA
B *

A As B

6 ways = 3
7 2 ways

: (no of object(

Linear-- Circular
- n

n ! -> n !
= n
-

n

... No of ways
to arrange obj

in a circle

n ! 1 = (n -1 !I -D !

R Y

Circula anangements : (n-1) !



In case of MALA= (n-11 !-

"diamond
2

flower
r...

Necklace

Smaking choices
COMBINATION :Selection -> Order doesn't matter

A B = BA

"Par ((n , v) = -
( -r ! ~ !

ABC ABC
Permutation AB Al

↳k 34= 3 !
ABL

E SeB ,
= 3

BA =Gways sways
BL
CA CAR

ABC CB CBA
-

Combination ABL ABC

I Fr AHA

B,
= 3 A ABC Iway
W
. BC

3 = 1Mp
,
= = n 32z = 3w 3



P C

6-- 18=3 ............. 3 !

U=2 -- 3
...
2 !

..... ....

u
= 1 --- 3

1 !
......... e

P = Mer . ~ !
Pcr - up w
·.-

: ! !
Arrangement

cannot be done without

Selection

but Selection is independentI
arrangement .



⑨ Schairs 7pp1b chairs 34P1

733 . 3 ! 4 = T !

52 = = 1
=

5 . 4 .4!
--

3 ! 2 ! Y! 2 !

5

22 I 5 . 4 =18 522 = 10
-

2 !

53 = 5 . 4 . 3
= I =⑯ : 5

,
= 10

-

3 !

10

2 = 17. 6. 5 =210
720



102 = 18. 7
- 210

24

10 =10
Cg Ca

45 45

nor - nc
n-

no of -
no of

Selection Rejections

⑧ If = "cy
... ......



i) x = Y or

ii) n = x +y
ii) Both

③ +
_

= n
-Homemade -> AM

g + "
+

=

n+
-

Cr+ 1~
7

-

13 + I "
-



⑭ Selection of 'n'different items .
3 friends ... invitation

③ + 3, + 2 +

3

↳
I

=

1 + It 3
+ 1

- I

-

- 8

= 2
n

"g+ + +.. .
+ 2 = 2

Selection of atleast 1 of 'n'different items
R
,
+ (2+.... +* = 24- 1

Selection of alike objects
4 Ip 359 2 Jio

-

·ap) ? wag! "
(*) (3+1) (2+1) - 1
↳OUO

=5 . 4 .3-1 =

E9



(P+ 1)(a+1)(r+ 1) - 1

intion &anationApp
B

A a

a

O

C 4 = 2 = E
0

D

I I

no (lines) = "c2

3n pts
non-collinear

no (A) =

Cz

no (0) : n(A) =

~

A
,

..

- + 1

B C D

n(lines) :
-
+



n(A) = N - z

No of diagonals
Hexagon n'= 6

O 6 sides 6 vertices

N 0

a ⑧

6 - 6

=

6 . 5 - 6
⑧ I

-is n = 15 - 6

= 9

-



No of pts of intersection

*
"c

"No a lines are

parallel
& No a lines are- concurrent

"

Wo of Parallelogram

11I....)
fines

Elem Me :"



Sequence &
Series

.

I 2 3 ... A .P
/ I

I 2 4 .... GP
/ /

>I
,

y
,

.. HP



AP /difference constant)

ti 12 Est2 4

d = tz-ti
d = En-tn-1

I ts - t2

I ty-ty W

ti = O Wbe

ta = a + d In = a + (n -1)d
- W

tz =
a + 2d

ti" 3d IS
d n

tn -a = (n-1)d En-a =(n - 1),
d = En - a In -a n - 1
- I

n - 1 d



d = Ep -tq n = In-a

p - q +

Sn = ?

Sn = ti + tz +
.. . - + In

Sn = a + (a+d) + - .. . + fl-d)+ l
↳

Sn = 1 + (1-d) + - .. + (a+d) + a
-

① + 2

aSn = (a+1) + (a + e) + .. .+(a+1)
-

n terme

2Sn = n(a +1)

Sn = (a + (n)



Sn = =[a + a + (n- 1)d]

Sn = 1 [2a + (n - 1)d]
2

AP (d)

d = tn-tn-1 = In -a
I tp-ta
-

-

n - 1 P -G

En = a + (n - 1)d
1234 = 10

v
= Sn-Sn-1123 -

-

6 --ty= Sn-Sg 4
N - In-a

+ I-

↓

Sn = Ya (a + tn)
= n/2 [2a + (n -1)d]



Su = niES = n (atn)
2

G . P



GP (ratio)

t, t2 ty th

2 4 816 8 = En
-

r = I = E
= E

En-1

In = ? n - 1

ti = a In = aw

I
t2 = ar

t3 =

3
a22

>

14 = ar3



Sn = a + ar+ar+ .. - + arb-1 -4

....USn = ar+ar+ ar+ tar1 ar-G

⑦ -① artCr= ac
-1/

rsn-Sn = ar" - a

Sn(v-D = a (r - 1)

: Sn =
-1

8> I

5= 1

Sa
= a(r - -) ~21

1 - 2

Sp = 5 + 5 + 5 +5

= 4x5

Sn = n . a c = 1

n-> 0
,
wal



- ⑧

Sn = a 1 - (1)
-

- - x

I aI
Sa = a n - 0
a

1 -3 5 <1

In = Sn-Sn-1

2 + k + 8 + 16 = 30 Sy
-

2 + 4 + 8 = 14 53

To In

In = 54-33



GP ~ = tn
- -

ta-1

En = ach-1

Sn = a (r"-1) 53 I
-

2 - 1

=a(1 -2) ~ < 1

Fr
IT n->0

I A -
- I

1- [R
r< 1

1 - 2

Ishow a b ... Al

b - a = c -b

2b = a +cb = a +c

I

To Show a bc ... GP
-
-

↳ : E
a



b2 = ac

b = ac

HP - Seq is in Hp if their
-
-

reciprocals are in Ap

1, 2
... HP

1
, 2 3 . - AP

/

In =1

a+ (n -1)d - AP



Rel beth Ar
,

Gi
,
n it

Gx = AM X HM

AMs Gin sn .m

-> 5Ar2
,
8 -> 4=-↳cat HM

10

Distance Travelled by
a+ b

bouncing ball

d =

n(te wiD -

bounce
W<I



E 8 = 1 + 2 + 3 + - .. + n =

x)n
+ D)

~= 1

2Eu = i + 2 + 3 + ..
. + n

=

n(n + 1)(2n +1)

r= 1 6

2
R

Su = B + 23 + 3 + .. - + n =(an+~
=

1

~ starts from I to r

X = + -
Ap-> Ap

R 4 6 8 ... AP

=2

I 2 3 4 ... AP

X 3

3 6 9 12 ....
AP

+ 14 7 18 13 ..-- AP

- 3 I ↳ 7 10 . -- .AP



Time Value-Money
- Annuity
- ERE) NR

- CAGR L

- BOND W



Annuity
-

FIX stament
-

interval of time

- Annuity regular/ordinary (end)

-Annuity immediate/(start)
Due

I : #FREVALUE

a) Fr of a single investment
A = P(1 + i)N

↑ = 1000000 R = 10Y N = 10

i = 0. 1

A = P(1 + i)
*

= 1000000)1 . 1)
" *

=25 . 93 Lakhs
-



b) F . V of Annuity Regular
300000 L↳
-

I I I I

I 2 3

3 (1 . 1)
2F341- D' + 31 - 1)

:

A(x , i)
= A (1+i)o + AL1+i)' + A (ii)

"...ACH
= A [1 + (1+ i) + (1+ i)= - ..

+ (Hi)-']

a = 1 v
= (1 + i) n = N

=A .. "Wit
Acr

,
i) = A

[    - N = nm

9 = R
-

M100

8 F . U of Annuity immediate/Dus
eWhen inv
starts from

Al = (1+ i) + A (N , i)undtoday



-
I

I

21 3

3(1 - 1) + 31 - 132 + 3 (1 . 1)

=D - 1)[B. D' + 31 - 18

= (+ i) + A(N , i)

PRESENT VALUE

a) PV of single investment

Y = A

I⑮iJM A=4Clie
A = 2500000 N = 10 R = 10Y

V = P = 2500000
-

(1 . 10



250000011 . 1 = = = = =

-====

= 9 . 63 Lak

b) P.V of Annuity Regular (LOAN)
12 X&

- I

⑧ I
I 2 3

I
t ↳- +1 . I 4 . 1)3

V(N , i)
=
A

+
- +...

-

2 N

I+ i) [1 + i) 4+ i)

a =,r = Iin
= N

I!



y y
-v(N

, i) = A
-

11+i)
- M

,

Loan ...
) P . U of Annuity Imm/Due :-

A

A

-- I I
I 2 3

VI - A I V (4
, i)

- t-
No of installments reduces by1



va
, is = A

(ii)
go

= A

]
-v =

A Perpetuity charity0forever
11
n is neither asked-E-R is given



A :

Recurring investment/installment

&

I - R N =

nm

M100



Annuity
T

I

Annuity Regular Annuity Due/Imm
(end) C start

A(n ,i) = A - AI
= (1+ i) A (N , i)

VI - A + v(x , i)viii) = AT+1)"] Si↑reducesby

V = AO PerpetuityI



x(N
,
i) = A (1+ i)

-

1)
=

*!]
= a ici']

v (N , i) = A / N , i)

Itil"

i



10 Y
A

B 10 J. A = B = <

C 10 Y

10 Y M=2
A

C> B > A

B 10 J.
m= 4

C 10 Y m= 12

A 10 . 25%

A > B > <

B 10%

C 9 . 75 %



Bank R conversions

A 10 . 25% M = 1

B 10% M = 2

C 9 . 75 % m = 4

Nominal Rate- > Effective Rate.

SI
,

= CI1

/R : II) mor)
"

-100

Eo1tmtool-Formula is same like

CI with P = 100
,
R = 1

R
,

= 100 [ + ***-10 . 11 :-

-

-

RB = 100 [+ it)-1 = 10 .25



RA =10 . 25
-
-

A = B - C



Set
Relations
Functions
Set coll" of well defined unique

elements

A B H I SHEK

ROSTER FORM

A = G A
,
B
,
M
,
I
,
S
,
E
,k}

Set of first 100 Natural no's

SET BUILDER FORM

B = Gu/n =N , u=1013



VENN DIAGRAM
.

universal
D

A B

-->
AUB---

-- -
ArB ~ Joint set

n(An)= 0 Disjoint Set

AVB = A + B-AnB

AUB = A + B - AB



U

A B

C

AVBUC = A + B + C

- AB - BC - AC

+ ABC

ps
3 3
,
0 Null/void/Empty Set

313 Singleton [03



51 , 2 ,33 -> finite Set

91
,
2
,
3
....) -> Infinite Set

Aba,b3A = B Equal Set
BEb, al

A = (a ,b) A + B Equivalent
B = [1, 23 n(A) = n(i) Set



subset : If all A's belongs to B's

A = B

eg: Isoceles A
,
Equilateral A

EA = IA

C I

Proper Subset :-
If As belongs to 's

but I in B which cannot

belong to A .

NC w c I < RC Z



A = 31 , 2, 33

P(A) = Power Set

= Set of all subsets
= E93,
-133233338
(4,2352,33 51 ,33)
31 ,2,33

3
1 + 3 + 3 + 1 = 8

3 + 34 + 3+ 3 = 23
L. --



No of subsets = 2"

No of non-emptyss
: 2
"

- 1

-No of Proper SS -31 , 2, 93
No of non-empty =2" - 2

proper SS

A = [1 ,

2
,
3
, 43

B = 53 , 4, 5, 53
A - B = E1 , 23

I : B - A = 55, 63



A = 31 , 2, 33B = 31 , 4 , 6
,93

A x B = [ (!1) , (1,4) , (1) , (1 .9) , Fig
(2,1) ,(2,4) , (9,6), (2,4)

,

(3,1)
,
(3,7)
,
(1)
, (3,9) 3

R , = 3(1 , 1) (24) (4, 9)3
A B

Domaing s " Eco-domain(input)
ight coutput)-elated -

ANGE = [1 , 4, 93

R- = \(1 ,1 , (4 ,2),
(9
,3)3



n(A) = m

n(B) = n

n(AxB) = mn

SS (AXB) = 2
m

no of Relation
= No of Subscr of AxB

min=

2

TYPES OF RELATION

A = 3 a , b , <3

Relation on A = AXA

- S as al ac
ba66 6

(actx)



R
,
= ((a) (bb) (x) 3

Reflexive Relation For every

+at A
,
(a,

element in
A

same same

element must

be related

R2 = <(ab)
, (b,a) (a,c)((,a)

if (a ,b) then (b
,
a) must
exist

Symmetric Relation



R = [(ab) (b ,)(a, c)3
↑ m mm Pn

TRANSITIVE
V V ~ T

RELATIONV V X N .T

V X -

3 IX - -

(ab) (b, i) (a, x)r

If all three relation exist
then Rel is called equivalence

relation.



Domain) * Scodomain(input) &

I,
All

elements
to unique

are
-> elements

re lated

F -Valid for all domain
↳

and (input)
must give single value in
its range (output)



yes
-
one many to one

II ↳ I-
into to into Out o⑪

En 2 Inverse inEn En
exist

RCCo-domain R = Cr-domain RC Co-do R
= Co-domain

one-one into

fr

f(x) = x2 q(n) = x + 2

v -~

fog :

f [g(x)] gof : g[f(n)

=[g(nz]2 =f(u)
+ 2

2
I 2 t 2

= (n + 2)2 -
-



Inverse function
:

When function is

one to one on to
-
-

f(x) = 315L

2 ISOLATE8Find f ? is

2 f(n) = 3x - 5

af(u) + 5 = 32

⑧...n = () +5
- 3 replace f(n)

isolated
&

, by c

- 2
5



Linear Inequalities I

2x + by = 6

↳
-I

<

x=0 y = 2 x t Ear
n= 3 Y= 0

--I ↓
↓ 1132

(0,2) (2, 0)

x Y
3
, U)

x = const -> IIel Yaxis

y
= conet -> 112) x axis

*
->

[ S

->

--
-

- Y

x 7 2 y = 2



sel 7
,
2
e x >

,
2

- Or

E -> x - =2

E -

- -

I ->

me
2

In) = 2-
and

x >
,
- 2

-

1

-
-> -

->
~ -



2x + 3y = 0 - (0 , 0)
-
and point
(

put u = coeffient of 7
x = 3

, y
= - 2

(0
,
%)(3

,

- 2)

Say (1 , 1)
⑧ ↳

22 + 34 10
2+ 3

= 5 Io

!!I e·
3
,
-23
-



Product Types
Column wise

A B Min Req

content/ 7

Process Max Available

I

- all equ
will haveE-

W
all equ

will have I

-> & n
,
Y
,
0

nea
no of item can't be -ve



Employer cannot hive more than

0 1 freshe5 exp person (n) to

↓

ratio

d 5
- ↳-

I I

C ↳ 5I
N 0I I ... Y , Y



Derivatives -> dy/an -> differential Coefficient

Gradient Slope of tangent
11
-

Second order
dy-

- --Log
Busic /

du.-
implicit

Chain
↓ L
UV

sele

y -> d , Y1Y'al -  -

x -> I

f(n) -> fi(u) - II ->

k -> 0 x E

If(n)
-> K . f'(n) logn -> In

al - an loga
en - en

2 - I
2x5



y
= an + na + ek +

u + 2 + n + a

I = alea +ac
+ + es1 cl2+2x+0

Chain rule
:
-

y
= logogr)W
: h Goga)-1 .1

loge e

y = 22 + 5

=
i

(u2 + i)

s
(au) :

s



y
=

log (1 +=in)(a)-

A
R x2+ a2

[ I"mitall(I

tlog/titall
+C



y = uv

dy nvt vu I
du=

↳
= u loga

dy = x . I + logu (1)
In

I It logh

y =

- r



y = -

log

dy

an
: Age (
-

e

Implicit
n

n2 + chay +

y
=

0

dy -Earn, y = constant

an= diff nort y , x= constant

-

24+ Chy
=- ahn+y



-- [e
If options one in are variable

form we need to avoid shortcut

& separate a By properly

arithmic (complex/fisbin) fin gcs)
u

Short
cut log)

implicit
shortcut

y
= (+5) - x)5

logy = 10 log(n
+ 5) + 5 log(1 - n)

: Is -



: Y (ii - n)
2)

y
= an

= & [
power x log base]

uV
y =

-

V vX
eI =U i proper edu

y = u a x logc

dy
In=

n" [r .

1 + logn (1)]
: G ( 1 + logn)



↓

Dont apply if power is function of y
esahuaS

Take log toh

& implicit shortcut

Parametric
-

y = at 2 x = cat

↳ cat S-
2a ⑪

d
= t



IntegeLine
--

diff option & get Question

Stan = loga +> f+ dn =dan+b)
ax+b

a
n+ 1

Sandi=
n+ i

+ Sant)"dn= an+ b)** c
a(n + 1)

(2dn =
-1 + c 9

2 I

I

Sand =
a

I
- + C

loga

Se"du= e4
+ C

!

Sta =ar Ificantb)d fan+b)
2 +



Method of Substitution

finl -> fi(u) ek hi

mein dikhe to h .... giveRod

eyl)Ian : log(n)+c

1)an
= log/frt e

Janan= ent-+n+ 1

ntL flu)" finidy= f(u) + C/ --

n + 1



I M = 2 +

f(u)↳ e

Sea = e + c

C f(u)Se findr =

ef+ c



Integration by parts

Suran= gran./Iranxan]da
same

S↳vala c du I - + a l

Miransto

Sine-inc
34 24

-- 32 A I 6n
anSuaYd= u a

-

I
-

la (a) (a)
Jan
-
- + S

fa)"



Sun logandn : i fogu if
Julogadn = 12 (logu - 1)+

2

Smilignan = 10 (logu --+6

Slogu An : /no logu du

= x(logn - 1) +
Slogudu= 2 loge -x +



Prtial fraction.

-Sit(a-z) A log(n-2) + B log-
,L

put n= 3

put x
= a
: + = 1
x - 2S↳11 = = 1

in -
- 1

x -3

Writeintegral
a a

/ finida = (f(a - n)d

b b

du =a) fine fla+b-a) du



/"f(n)- even

9q(n)=2 du!
-a Lodd=0

Sen[f(n) + fin)]An=O
=

erf(n) + c



f(n) -> f(n) -> f"(n)

fi(n) = 0 n -
a

-b

-> 2 = Af "(a) >O Maxima
max

f "(b) 30 minima-> x = b
min

max value f(n)(n
= a

min value f(x) (n = b



ofdesivatives

((n) = Fix cost + Variable
cost

mc(n) = <(n)

A((n) = (i)
R(u) = pu

AR(X) = R(n)
= P
t

MR(n) = 1 R(n)



P(x) = R(x) - <(n)

Mp(u) =

&P(u)
A P(u) 2 (n)

x

c =f(i) marginal

MPC = -(C) propensity
di of Consumption

MPS = 1 - MPS

↳
Saving .


