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MATHEMATICS FOR RRB ALP STAGE-II EXAM
Required number = n-digit smallest number + (L - R) +

k.
1. L.C.M.and H.C.F. of Fractions . .
L C.M = LCMof the numbers in numerators Properties of Centers of Triangle
""" 7 H.C.F.of in the number in denominator e Centroid:

H.C.F.of the numbers in numerators

H.C.F =

L.C.M.of in the number in denominator

2. Product of two numbers
= L.C.M. of the numbers x H.C.F. of the numbers

3. To find the greatest number that will exactly divide x, y
and z.

Required number = H.C.F. of X, y and z.

4. To find the greatest number that will divide x, y and z
leaving remainders a, b and c, respectively.

Required number = H.C.F. of (x - a), (y - b) and (z - ¢).
5. To find the least number which is exactly divisible by x, y

[Medians]
e Centroid divides median of a triangle in ratio 2 : 1

and z. b, 4G _ 2
Required number = L.C.M. of %, y and z. g 2
6. To find the least number which when divided by x, y and ~ a3
z leaves the remainders a, b and c, respectively. It is = % = g

always observed that (x - a) = (y - b) = (z - ¢) = k (say)
~ Required number = (L.C.M. of x, y and z) - k.
7. To find the least number which when divided by x, y and

e areaAABE= %areaAABC
e areaAAGB =§areaAABC

z leaves the same remainder r in each case. e areaAAGF = % area A ABC
Required number = (L.C.M. of x,yand z) +r .
8. To find the greatest number that will divide x, y and z N

leaving the same remainder in each case.
(A) When the value of remainder r is given:

Required number = H.C.F. of (x - g)y(y - r) and (z-r1).. o  BEho-m-m-r=meees
(B) When the value of remainder is not given:

Required number = H.C.F. of |(x - y¥)|, [(y - z)| and |(z -
x|

Centroid

9. To find the n-digit greatest number which, when divided | B D C
by x, y and z. e AO= 9D
(A) leaves no remainder (i.e., exactly divisible) e 0G=:A0
Step 1: L.C.M. ofx,yandz =L e AB?+BC?=2BD?+ %ACZ
Step 2. L)n—digit gr(.eatest number( N ABZ + ACZ - ZAEZ + l BC2
Remainder=R 2

Step 3: Required number = n-digit greatest number — R e CA*+CB’= % AB? + 2 FC?
(B) leaves remainder K in each case.
Required number = (n-digit greatest number — R) + K.

10. To find the n-digit smallest number which when divided
by %, y and z.

(A) leaves no remainder (i.e., exactly divisible)
Step 1: L.C.M. of x,yand z = L

. L)n—digit smallest number(

Step 2: -
Remainder=R
Step 3: Required number = n-digit smallest number + (L B
-R). e AreaAFGE= 11—2 area A ABC
(B) leaves remainder K in each case.
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e 3 x (sum of side square) = 4x (sum of median square) > Orthocenter: - [Intersecting Point of Altitudes

3 x (AB? + BC? + AC?) = 4x (AE? + BD? + CF?)
e area A ABC = % area A (Formed by taking AD, BF, CE, as A

sides of a triangle)
> Incenter — [Intersecting Point of Internal angle D E

bise_cttg]

B = C
F

Incenter
p& C
> ZBIC = 90° + =
— IB = Inradius,r = areaSAABC
[-> Al: ID = b +c: a
addazy

& O testseries

+2BOC =180 - 2BAC

» Important Points: -
(a) Orthocenter of right angled triangle = at right angled

vertex

(b) Circumcenter of right angled triangle = Mid-point of
Hypotenuse

(c) Distance b/w incenter & circumcenter of a triangle

- /R - 2R R= 'circumradius]
r = incente
(d) In Equilateral triangle,
R =2r,
Circum Radius : Inradius
2 : 1

Properties of Triangle

RRB ALP 2018 ”
A
Stage-l|
Mechanical Engineering . .
* 10 MOCKS FOR PART ‘A B C
« 5 MOCKS FOR PART 'B' (ELECTRICAL) £ DE[[BC. Then,
VALIDITY : 1 MONTH AD _ AE _ DE
DB EC  BC
AD _ AE
» Circumcenter: - [Intersecting point of AR A
PerperRiicular bisector] >
A
Circum
Center . b
£BSC=2£A B c
SB = circumradius, R = ﬁ ba
area SizA =55 Si; c= 2R ( R = Circumcenter)
a:b:c=sinA:sinB:sinC
2 www.bankersadda.com |  www.sscadda.com | WWW.careerpower.in | Adda247 App

REPORT THE ERROR IN CAPSULE at gopal.anand@adda247.com



MATHEMATICS FOR RRB ALP STAGE-II EXAM addazyi
» IfF, D & E are midpoints of AB, BC & AC >
A A
D
F E
B D C B C
S BD = ABA>;BC
Then, ) AD _ AB?
- FE||BC&FE=-BC DC_~ BC2
2 AB? _ AC
—FD|[AC&FD = AC BDZ _ D
1 BC? _ AC
—>ED||AB&ED=;AB B_DE_E
- Area of ADFE =~ area AABC _ AB” _ AD
4 BC2 (D
> In, Isosceles triangle, AB=AC - BC?=ACxDC
- AB?=AC x AD
— BD?=AD x DC
N T I
BD2  AB2 = BC2
E E
B C
If E & F are mid points
Then, EC = BF
» In, Isosceles triangle, AB = AC & BE = CD
A . . :
(a) InaRight-angle Triangle If AL & CM are medians then
4 (AL? + CM?) = 5AC?
(b) If M & L are points anywhere on AB & BC then
AL? + CM? = AC? + ML?
B D G addazyi
Then, AD = AE ‘ ) test series
»
A
M
B C STAGE -lI
In a Right triangle, If M is the mid point of AC
AM =MC * 10 FULL-LENGTH MOCKS ( PART A)
then () =
1 \XIDIIES RN GR Bilingual
BM = EAC
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TRIGONOMETRY

Important Results :-

Iftan a.tan 3 =1 then a + $ =90°

If sin a.sec f =1 then o + = 90°

If cos a.cosec =1 then o + 3 =90°

If cot a.cot f =1 then o + = 90°

If sin a.cosec f =1 then o + § = 180°

sin®0 +cos?0=1,sin?0=1 -cos?0 &cos?0 =1 -sin?
0

o sec’f-tan®’0=1,sec’0=1+tan?0 &tan®6 =sec? 0O -

1
e cosec’O-cot?’8=1,cosec20=1+cot?0 &cot?0 =
cosec?0-1

e Ifsin®a+sin?B=2orsina+sinB=2,thena=p=90°
If sin? + cos? =2 orsina +cos B =2, thena=90°& B =
00

e ifcos®>a+cos?B=2orcosa+cosf=2,thena=p=0°
e sin“a+sin*B=0whena=0=0
e sin“a+cos’B=0whena=0&B=90°
e cos’a+cos®’B=0whena=p=90°
Important Formulas
e sin(A+B)=sinAcosB+cosAsinB
e sin(A-B)=sinAcosB-cosAsinB
e cos(A+B)=cosAcosB-sinAsinB
e cos(A-B)=cosAcosB+sinAsinB
. tan (A+B]= tanA + tan B

1-tanAtanB
o tan[A—B]=M

1+tanAtanB

2sinA 2 A _ 2tanA ., 2tanA

o sin2A=2sinAcosA=——.cos“A ] ——
cosA secZ A 1+tanZ/A

e cos2A=cos? A-sin?A=2cos?A-1=1-2sin’* A

02 2
sin“ A 1-tan“ A
=cosZA(1— > )= >
cos< A 1+tan“ A
2tan A
e tan2A= >
1-tan“ A

2 sin A cos B =sin (A + B) + sin (A - B)
2 cos Asin B =sin (A +B) -sin (A - B)
2 cos AcosB=cos (A+B)+cos(A-B)
2 sin A sin B = cos (A-B) - cos (A + B)
sin C +sin D =2 sin (CZ—D) cos (%)
e sinC-sinD=2cos (—CZD). sin (—C;D)
e cosC+cosD=2cos (CZ—D) cos (%)

e cosC-cosD=2sin (CZ—D) sin (?)

e sin®A-sin?B=sin (A +B).sin (A-B)
e cos?A-sin®B=cos (A+B).cos (A-B)
e sin3A=3sinA-4sin®*A
e cos3A=4cos®*A-3cosA
3

N ta1,13A:3tamA—t:=12n A

1-3tan“A
Important Identity

e IfA+B+C=180°0rm (or ABC is a triangle), Then
tanA+tanB+tanC=tan A.tan B.tan C

cotA.cotB+cotB.cotC+cotC.cotA=1

e [fA+B+(C=90°
cotA+cotB+cotC=cotA. cotB.cotC
tanAtanB+tanBtanC+tanCtanA=1

e sin0.sin (60° - 6). sin (60° + 0) = = sin 30
e cos6.cos (60°-0).cos (60°+0) = i cos 36

e tan6.tan (60° - 6).tan (60° + 6) =tan 36
e cotB.cot (60°-6).cot(60°+80)=cot30

Maximum & Minimum value of trigonometric Ratios :
max™ min™

sin 6 or cos 0 1 -1
sin? 0 or cos? 0 1 0
sin® 0 or cos® 0 1 -1
tan O or cot 6 00 )
tan® 0 or cot? 0 o0 0
tan® 0 or cot®> 0 0 —0
sec 0 or cosec 0 00 -0
sec? 0 or cosec® o0 1
sec® 0 or cosec® 0 o0 -0

e asin®+bcosb
= max™ value = va? + b?
= min™ value = —va? + b?

e Maximum & minimum value of sin "6. cos™0
n

1 1 .
= maxMvalue = = [~ max™value of sin 20 = 1]

(-nn ;—i n — odd
n

<
0 n—even

= min™value =

e atan’O+bcot’0

= (Vatan 6)2 + (\/Ecote)z — 2vatan8.Vbcot +
2vatan8.vVbcotd

= (Vatan6 —\/Ecote)z +2vatan @ .vb cotd

= (Vatan6 — \/Ecote)z + 2Vab
Min™ value will be 2v/ab when va tan 6 - Vbcot 0 = 0
Min™ value = 2+ ab

e atan?0+cot’0

= minimum value = 2vab

e asin?0+bcosec?d

minimum value = 2vV/abwhenb<a,=a+bwhenb=>a

e acos’B+bsec’0

= minimum value = 2vab whenb <a
=a+bwhenbz=a

e asec’0+bcosec?0
Minimum value = (va + \/E)Z
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Formulae of Areas of Different Triangles

» Scalene triangle: —»
A

B 1 C
) a
Area = >% base x height
Area = \/s(s —a)(s—b)(s—¢)
Where S = atbre

1 .
Area=;xaxcsmB

1 .
=;><a><b><smC

1 .
=;><b><c><smA

> IsoscelesA triangle: —»

B k:l C
Height (h) = > v4aZ — b?

Area = % x base x height

Area =% bv4a2 — b2

addazy

{9& ‘ ; test series

¥ <= RRB ALP 2018
Stage-lII

Electrical Engineering

15 TOTAL TESTS

* 10 MOCKS FOR PART ‘A
* 5MOCKS FOR PART 'B' (ELECTRICAL)

VALIDITY : 1 MONTH

» Equilateral triangle: —»

A
a a
h
B it G
a
Area = ?az
h=£a

» Right angled triangle: —

Side of the maximum size square inscribed in a

right angle A =

Pxb
a=—
. P+B
P

a

100

[ B i
Formulae of Surface Area & Volume of Different 3D

Figures
1. Cuboid—

h

-—>

]
Volume of cuboid =1xb x h

Lateral surface Area = Perimeter of Base x Height Base =

2(1+b) xh

» Total surface area = Lateral surface Area + 2 x Area of
base = 2 (lh + bh +1b)

» Diagonal =vI%2 + b%? + h?

> V= A XA, XA,

A; = Area of baseor top =1b

A, = Area of one side face = bh

A; = Area of another side face = hl

» To find the total surface area of a cuboid if the sum of all
three sides and diagonals are given.

Total surface area = (sum of all three side)? - (Diagonal)?

» For painting the surface area of a box or to know how

much tin sheet is required, we will use, Total surface

area.

Y V
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» To find the length of the longest pole to be placed is a
room, we will calculate diagonal i.e. Vi? + b? + h?

2. Cube—

A
v

Volun?e = (side)3 = a3

Lateral surface area = 4aZ

Total surface area = 6a2
Diagonal of the cube =3 a
Face diagonal of the cube = v2a

3
total surface area
Volume of cube = ( /+)

In Radius of cube = %

>
>
>
>
>
>
>
>

3. Right circular cone—

. . V3
Circumradius of cube = a

» Slant height, 1 =vr? + h?
» Volume = § X area of base X height =§ nr2h

» Curved surface area = % (Perimeter of base) x slant
height
=§ X 2nr X I = arl = mrvr? + h?
» Total surface area = C.S.A + Area of base
=mrl+nr? =nr(l+7)
» If cone is formed by sector of a circle, then.
(a) Slant height = radius of circle
(b) circumference of base of cone = length of arc of sector
» Radius of maximum size sphere in a cone
r = radius of cone
l — slant height of cone
h = height of cone
» If cone is cut parallel to its base and ratio of heights,
radius or slant height of both parts is givenas = x : y.

_hxr
T l4r

Then Ratio of their volume = x3 : y3

4. Frustum of a right Circular cone »

» Slant height

[ ———
R o A€
AC=LAB=h,BC=R-r

Applying Pythagorean theorem in AABC
L=yh?+ (R —-1?)

> volume of frustrum = gfr(R2 + 72+ Rr)h

» Curved surface area = m(R + 1)l
> Total surface area, T.SA=n(R + )l + m(R? + 1?)

5. Prism —

» Aprism is a solid object with:
(a) Identical Ends

(b) Flat faces

» Volume of Prism = Area of base x height

» Lateral surface area of prism = perimeter of base x
height

» Total surface area of = Perimeter of base x height + 2 x
area of base
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6. Pyramids—

» Volume = % (area of base) X height
» Curved surface area =

%x (perimeterof base) xslant height

» Total surface area = curved surface area + area of the
base

» Whenever in a question, If we want to find Slant height
or height, then we will use inradius of the base not the
Radius or side of the base.

7. Hollow Cylinder —
D

A T

~—

| —

— N
TR

» Volume =n(R? —r?)h
» Curved Surface Area = 2 (R+r)h
» Total surface area = 2m (R+r)h + 2(R? — r?)

8. Tetrahedron—

Height = 2a

w

V2
Volume = —a?®
12
3v3
Lateral surface area = - a?
Total surface area =+/3a?

Slant height = \/Z—Ea

vV V.V V VY

» SlantEdge=a

9. Swimming Pool:
» Volume of swimming Pool = % [Sum of depth of both

sides] x length x Breadth

Simple Interest
1. If a certain sum in T years at R% per annum amounts to

Rs. A, then the sum will be
100xA

= 100+RXT
2. The annual payment that will discharge a debt of Rs. A due

in T years at R% per annum is

100 A
Annual payment = Rs. | —w77—
pay 100T+—RT(£ D

3. If a certain sum is invested in n types of investments in
such a manner that equal amount is obtained on each
investment where interest rates are Ry, Ry, Rs ...... , Ry,
respectively and time periods are Ty, T, T3, ...... , T,
respectively, then the ratio in which the amounts are

invested is
1 . 1 . 1 . 1
100+R;T; = 100+RpT, = 100+R3T3 ~ 100+R,Tp’

4. If a certain sum of money becomes n times itself in T years
at simple interest, then the rate of interest per annum is
R = 100€:—1) %

5. If a certain sum of money becomes n times itself at R% per
annum simple interest in T years, then

T= ("T_‘l) X 100 years
6. If a certain sum of money becomes n times itself in T years

at a simple interest, then the time T in which it will
become m times itself is given by

T = (1:11_—11) x T years

7. Effect of change of P, R and T on simple interest is given by
the following formula:

Product of fixed parameter

100
[difference of product of variable parameters]

Change in Simple Interest=

For example, if rate (R) changes from R; to R, and P, T are
fixed, then

Change in SI = % X (R; —Ry)
Similarly, if principal (P) changes from P; to P, and R, T are

fixed, then change in SI
RT
=T X (P, —Py)
Also, if rate (R) change from R; to R; and time (T) changes

from T, to T, but principal (P) is fixed, then change in

SI=—x (RyT - R,T)

8. Ifa certain sum of money P lent out at SI amounts to A;
in T, years and to A; in T, years, then

A{T,—-A,T A1-A
p="22 2 1o9nd R=—2"2_%x100%
T2-Ty A1T2—-A;Ty
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9. If a certain sum of money P lent out for a certain time T
amounts to A; at R; % per annum and to A, at R, % per
annum, then

A;R{—-AqR A1-A
P=""—""and T=—"2—
R1-Rp AzR1-A1R;

10. If an amount P, lent at simple interest rate of R; % per
annum and another amount P, at simple interest rate of
R, % per annum, then the rate of interest for the whole
sum is

R = (P1R1+P2R2)
P1+P;

X 100 years

Compound Interest

1. (a) The amount A due after t years, when a principal P is
given on compound interest at the rate R% per annum is
given by

R t
A=P(1+2) t
(b) Compound interest (CI)=A-P =P [(1 + %) - 1]

1

(c) Rate of interest (R) = [(g)? - 1] % p.a.

Note: Simple interest and compound interest for 1 year at a
given rate of interest per annum are always equal.
2. Iftheinterest is compounded half-yearly, then

R 2t
(a) Amount (A) =P (1 + 100><2)

. R 2t
(b) Compound interest (CI) =P [(1 + m) - 1]

1

=X2
(c) Rate (R) = 2 x 100 [(j—j)f - 1] v5pra:
3. Iftheinterestis compounded quarterly, then

p 4t
(a) Amount (A) = P(l + Toox 4)

R \4t
(b) Compound interest (CI) = P [(1 + —) - 1]

100x4

(c) Rate (R) = 4 x 100 [(‘;‘)?M— 1]%p. a.

In general, if the interest is compound n times a year, then
R nxt
(a) Amount (A) =P (1 * Toox n)

. R nxt
(b) Compound interest (CI) = P [(1 + 100Xn) - 1]

A\
(c) Rate of interest (R) = n x 100 (;) -1|1%p.a.

4. When the rates of interest are different for different
years, say Ry, Ry, Rz percent for first, second and third
year, respectively, then

Amount=P(1 +ﬁ)(1 +ﬁ)(1 +£)

100 100 100

5. When the time is given in the form of fraction, say 2%
years, then,

2 ER
Amount = P(l +%) X <1 +4—>

100

6. (a) The difference between the compound interest and the
simple interest on a certain sum of money for 2 years at
R% per annum is given by

R 2
CI-SI= P(—) [in term of P and R]
0 st
and, CI - SI =———[in terms of SI and R]
2% 100

(b) The difference between the compound interest and the
simple interst on a certain sum of money for 2 years at
R% per annum is given by

CI-SI=P [(%)3 +3 (%)2] [in terms of P and R]
And,CI-SI=5 [(1%)2 +3 (1%)] [in terms of SI and R]

7. If a certain sum becomes n times in t years at compound
interest, then the same sum becomes n™ times in mt
years.

8. If a certain sum becomes n times in t years, then the rate of
compound interest is given by

R = 100 [(n)% - 1]

9. If a certain sum of money at compound interest amounts
to Rs. x in A years and to Rs. y in B years, then the rate of
interest per annum is

R= [(f)“H - 1] x 100%

10. If a loan of Rs. P at R% compound interest per annum is
to be repaid in n equal yearly instalments, then the value
of each instalment is given by

P

(o) He) + - ()
addazy
Q.va» o) test series
©
§2J)

Rs.

RRB ALP 2018
Stage-ll

Electronics Engineering

15 TOTAL TESTS
« 10 MOCKS FOR PART ‘A

* 5MOCKS FOR PART 'B' (ELECTRICAL)
VALIDITY : 1 MONTH
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1. L.C.M. and H.C.F. of Fractions

L.C.M.of the numbers in numerators
L.CM=

H.C.F =

H.C.F.of in the number in denominator
H.C.F.of the numbers in numerators

L.C.M.of in the number in denominator

2. Product of two numbers = L.C.M. of the numbers x H.C.F.
of the numbers

3. To find the greatest number that will exactly divide x, y
and z.

Required number = H.C.F. of X, y and z.

4. To find the greatest number that will divide %, y and z
leaving remainders a, b and c, respectively.

Required number = H.C.F. of (x - a), (y - b) and (z - ¢).

5. To find the least number which is exactly divisible by x, y
and z.

Required number = L.C.M. of x, y and z.

6. To find the least number which when divided by x, y and
z leaves the remainders a, b and c, respectively. It is
always observed that (x -a) = (y - b) = (z - ¢) =k (say)

~  Required number = (L.C.M. of x, y and z) - k.

7. To find the least number which when divided by %, y and
z leaves the same remainder r in each case.

Required number = (L.C.M. of x,yand z) + r

8. To find the greatest number that will divide x, y and z
leaving the same remainder in each case.

(A) When the value of remainder r is given:

Required number = H.C.F. of (x - r), (y - r) and (z - 1).

(B) When the value of remainder is not given:

Required number = H.C.F. of |(x - y)|, |(y - 2z)| and |(z - X)|

9. To find the n-digit greatest number which, when divided
by %, y and z.
(A) leaves no remainder (i.e., exactly divisible)
Step 1: L.C.M. of x,yand z=L
L)n—digit greatest number(
Step 2: -
Remainder=R

Step 3: Required number = n-digit greatest number — R
(B) leaves remainder K in each case.
Required number = (n-digit greatest number — R) + K.

10. To find the n-digit smallest number which when divided
by %, y and z.
(A) leaves no remainder (i.e., exactly divisible)

Step 1: L.C.M.of x,yandz=L
Step 2. L)n—digit sm.allest number(
Remainder=R
Step 3: Required number = n-digit smallest number + (L - R).

(B) leaves remainder K in each case.
Required number = n-digit smallest number + (L - R) + k

Profit & Loss
1. Gain percent

Gain x 100
Gain % =——
% C.P.

Loss percent

Loss% = Loss x 100

2. When the éélling price and gain percent are given:
CP.= (o) xS.P.

100+Gain%
3. When the cost and gain percent are given:

S.P= (W’*—G“I‘%)xc.P.

4. When the cost and loss percent are given:
5.p.= (=) . p

100
5. When the selling price and loss percent are given.

C.P=( 100 )xs.P

100—Loss%
6. If a man buys x items for Rs. y and sells z items for Rs. w,

then the gain or loss percent made by him is
xw
(— - 1) x 100%
zy
7. If the cost price of m articles is equal to the selling price of
n articles, then % gain or loss

=(m‘”)x 100

n

[If m > n, itis % gain and if m < n, it is % loss]

8. Ifan article is sold at a price S.P.;, then % gain or % loss
is x and if it is sold at a price S.P.,, then % gain or % loss
isy. If the cost price of the article is C.P., then

SP, _ SP, _ CP._ SP1-SP

100+x  100+y 100 x-y
Where x or y is -ve, if it indicates a loss, otherwise it is
+ve.

9. If ‘A’ sells an article to ‘B’ at a gain/loss of m% and ‘B’
sells it to ‘C’ at a gain/loss of n% If ‘C’ pays Rs. z for it to
‘B’ then the cost price for ‘A’ is

1002z
[(100+m)(100+n)
where m or n is -ve, it indicates a loss, otherwise it is
+ve.

10. If ‘A’ sells an article to ‘B’ at a gain/loss of m% and ‘B’
sells it to ‘C’ at a gain/loss of n%, then the resultant
profit/loss percent is given by

mn .
(m +n+ ﬁ) 6]

where m or n is -ve, if it indicates a loss, otherwise it is +ve.

11. When two different articles are sold at the same selling
price, getting gain/loss of x% on the first and gain/loss
of y% on the second, then the overall% gain or % loss in

the transaction is given by
100(x—y)+2xy

0,

(100+x)+(100+y)] %

The above expression represents overall gain or loss
accordingly as its sign is +ve or -ve.

12. When two different articles are sold at the same selling
price getting a gain of x% on the first and loss of x% on
the second, then the overall% loss in the transaction is

given by ,
(30) %

Note that in such questions there is always a loss.
13. A merchant uses faulty measure and sells his goods at
gain/loss of x%. The overall % gain/loss(g) is given by
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100+g _ True measure

100+x Faulty measure
Note: If the merchant sells his goods at cost price, then x = 0.
14. A merchant uses y% less weight/length and sells his
goods at gain/loss of x%. The overall % gain/loss is
given by

[(Z2) x 100] 9%

100-y
15. A person buys two items for Rs. A and sells one at a loss
of 1% and other at a gain of g%. If each item was sold at
the same price, then

(a) The cost price of the item sold at loss
_ A (100+% gain)
" (100—% loss)+(100+% gain)

(b) The cost price of the item sold at gian
_ A (100—-% loss)

" (100-% loss)+(100+gain)

16. If two successive discounts on an article are m% and n%,
respectively, then a single discount equivalent to the two
successive discounts will be

(m +n— m) %
100
17. If three successive discounts on an article are 1%, m%

and n%, respectively, then a single discount equivalent
to the three successive discounts will be

(Im+in+mn) Ilmn
[l +m+n——m

100 + W] %
18. A shopkeeper sells an item at Rs. z after giving a discount
of d% on labelled price. Had he not given the discount,
he would have earned a profit of p% on the cost price.

The cost price of each item is given by
C.P.= [ 1002z
7 l(100-d)(100+p)

PIPE & CISTERN

1. If aninlet can completely fill the empty tank in X hrs, the

part of the tank filled in 1 hr = %

2. If an outlet can empty the full tank in Y hrs, the part of

the tank emptied in 1 hr = %

3. If both inlet and outlet are open, net part of the tank

filledin 1 hr=2— =,
X Y

4. Two pipes A and B can fill (or empty) a cistern is given by
( XY ) hrs.
X+Y

5. Three pipes A, B and C can fill a cistern in X, Y and Z hrs,
respectively, while working alone. If all the three pipes
are opened together, the time taken to fill the cistern is
given by
(M) hrs

XY +YZ + ZX

6. Two pipes A and B can fill a cistern in X hrs. and Y hrs,,
respectively. There is also an outlet C. If all the three
pipes are opened together, the tank is full in Z hrs. The
time taken by C to empty the full tank is given by

(L) hrs.

XZ + YZ - XY

7. Atank takes X hrs to be filled by a pipe. But due to a leak,
it is filled in Y hrs. The amount of time in which the leak
can empty the full tank

= (s

Y-X

8. A cistern has a leak which can empty it in X hrs. A pipe
which admits Y litres of water per hour into the cistern
is turned on and now the cistern is emptied in Z hrs. The
capacity of the cistern is

(ﬂ) litres.
Z-X

9. One fill pipe A is k times faster than the other fill pipe B.

(a) If B can fill a cistern in x hrs, then the time in which the
cistern will be full, if both the fill pipes are opened
together, is

(ﬁ) hrs.

(b) If A can fill a cistern in y hrs, then the time in which the
cistern will be full, if both the fill pipes are opened
together, is

(ﬁ) y hrs.

10. If one fill pipe A is k times faster and takes x minutes less
time than the other fill pipe B, then

(a) the time taken to fill a cistern, if both the pipes are
opened together is

( @ Ijxl)z) minutes.
(b) A will fill the cistern in

(kxj) minutes.
(c) Bwillfill the cistern in

kx .
(—) minutes.
k-1

Time & Work

Work done
Efficiency
e  When work is same.

Time

Time =

Efficiency
e If A cando a piece of work s n days.

Then, per day working efficiency of A = %
e Ifworking efficiency of A& Bis - x:y

Then, time taken by A & B to finish the work is in the ratio —»
y:iX
e.g. If A does three times faster work than ‘B’, then ratio of
work doneby Aand Bis 3:1.
Then

Ratio of time takenby A& B=1:3
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e If A cando a piece of work is x days and B can do a piece
of work is 4 days, then both of them working together
will do the same work in

Xy d
—— days
X+y y

o If A B & C will working alone, can complete a work is x, y
and z days, respectively, then they will together

complete the work in
Xyz

xy+yz+zx
e Two persons A & B, working together, can complete a
piece of work in x days. If A, working alone, can complete
the work in y days, then B, working alone, will complete
the work in
xy
y-x
o If A & B working together, can finish a piece of work is x
days, B & C in 4 days, C & A in z days. Then, A+ B + C

working together will finish the job is
2xyz

xXy+yz+zx
e If A can finish a work in x days and B is k times efficient
than A, then the time taken by both A and B, working
together to complete the work is

e If A& B working together can finish a work in x days & B
is k times efficient than A, then the time taken by

A working Alone, will take = (k+ 1) x

B working Alone, will take = (%) x

e If A working Alone takes a days more than A & B & B
working Alone takes b days more than A & B. Then,
Number of days, taken by A & B working together to

finish a job is = Vab

Time Speed & Distance

Distance = Time x Speed

e  When Distance is constant
Time x

speed
e  When Time is constant
Distance « speed

e  When speed in constant
Distance « Time

Total Distance
[ Average speed =
Total Time Taken

e  When Distance is equal
_ 23y
Average speed = iy

X, y = speeds
Relative Speed—

(a) When two bodies move in the same direction, Let speed
of two bodies be S, & Sg.

Relative speed = S, - Sg

(b) When two bodies are moving in the opposite direction.
Let the speed of two bodies be S, & Sg.
Relative speed = S, + Sg.

(c) When two bodies moving towards each other than time
taken by them to meet.

D— Distance between two bodies.
Sa, Sg— Speed of two bodies.

T, time taken to meet other =

D
Sa+ S

(d) When two bodies are moving in opposite direction, time
taken to meet.
D— Distance between the two bodies.
Sa, Sg— Speed of two bodies

T, time taken =

SA—SB

(e) If two persons A & B, start at the same time from P and Q
towards each other and after crossing they take T; & T,

hrs in reaching Q & P
Sa _ T
SB \Ta

Algebraic Identities

Cyclic Factors

(a) a% (b -c) +b? (c-a) + c* (a-b) =- (a-b) (b-c) (c-a)

(b) be(b -c) + ca(c-a) +ab (a-b) =- (a-b) (b-c) (c-a)

(c) a(b®*-c*) +b(c*-a*)+c(a®-b?* = (a-b)(b-c)(c-
a)

Formula for 3 & 4 terms

(d) (@+b+c)? = a®?+b?+c?+2 (ab +bc +ca)

() (@a+b+c+d)? = a®+b? + c? +d*> +2 (ab + ac +ad +bc
+bd +cd)

() (@+b+c)3 =a%+b>+c*+3(b+c)(c+a)(a+h)

(8) xt+x%y*+xt = (X} +xy+y?) (x*-xy +y?)

Special Results

> If,x+§=a

Then,

(a) x2+xi2=a2—2

(b) x3+x1—3=a3—3a

(© x4+x1—4=a4—4a2+2

(d) x*+<=a°—5a+5a

(e) x6+:—6=a6—6a4+9az—2

> Ifx4+xi4= a, Then

x2+xi2:\/a+2

x+==VVa+2+2
X—=-= at+2-2

X

11 www.bankersadda.com |

www.sscadda.com |

WWW.careerpower.in | Adda247 App

REPORT THE ERROR IN CAPSULE at gopal.anand@adda247.com



Sa

MATHEMATICS FOR RRB ALP STAGE-II EXAM

&

addazy

> lfx—iza

Then,

(a) x2+Xiz=a2+2

(b) x3—Xi3=a3+3a

(© x4+Xi4=a4+4az+2

(d) x° —< =a+5a° + 5a

(e) x6+X16=aG+6a4+9az+2

> lfx4—xl4=a,then

(@) x>+ =Va+2

() x+i=vb+2{b=va+2} JVat2+2
(@) x—-=vb—2{p=va+t2}Va+t2-2

Then, x3 +xi3 =0,And x%=-1

> xt+x%y? +yt = (X2 +xy +y2)(x? —xy +y?)

» Useful identity
1

(a) Ifx%+ = = 1, then x6=-1
1

(b) Ifx? + — = —1,then x6=1

» If ax+bx=m&bx-ay=n
Then,

|(a2 + b?)(x? + y?) = m? + n?

Arithmetic & Geometric Progression
Arithmetic Progression

» Series of the form—
a,a+td,a+2d,a+3d..........

is called Arithmetic Progression, when they increase or
decrease by a common difference

eg—5,12,19, 26,33

Common difference,d= 12-5=7

19-12=7

26-19=7

> A1,32A83..c0.nn... ,Th
d = common difference
= 2nd term - Ist term
=dz—-dp

|Tn =a+(n-— 1)d|

a— Istterm
n — no. of terms
d -» Common difference

» Sum of n terms in A.P
n
Sy, = E[Za + (n—1)d]
Or

n
S, = 3 [First term + last term]

» Total no. of term
_ Last term — First term

Common difference

addazyi

be\ ‘ ; test series
“ RRB ALP 2018

Stage-ll
(Physics & Maths)
25 Total Tests

v"10 Mocks for Part 'A'
v~ 5 Mocks for Part 'B' (Physics & Maths)
v~ 10 Practice sets for Part 'B'
(Physics & Maths)
VALIDITY : 1 MONTH

Geometric Progression

n-1

» aar,ardard.............. ar

Second term

Common Ratio (r) = —
First term

n® term (T,) = ar™!

a(r™-1)
r-1

» SumofG.P,Sn=

Or
a(l—r")
Sy =—— =
n 1—-r

wherer>1

wherer <1

» Sum of an Infinite Geometric Progression whenr <1

» The figure made by joining the mid-points of a square
and the area of thus made square is half the actual
square.

» The figure made by joining the mid-points of a right-
angle triangle is right angle triangle and the area thus

made triangle is 1/4t of the actual triangle.

» To find the sum of First n natural number.
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S=1+2+3+4+......... n
n(n+ 1)
5= 2

» To find the sum of the Squares of the 1st n natural

numbers.

S=12+22+3%+....... +n?
n(n+1)2n+1)
S =
6

» To find the sum of the cubes of the 1st n natural numbers.
S=13+23+3%+....... + nd

5 n(n+ 1) 2

B 2

» To find the sum of first n odd natural numbers.
S=1+3+5+......... +(2n-1)
S=n?

» To find the sum of first n even natural numbers
S=2+4+6+......... +2n

S=n(n+1)
Quadratic Equations

An algebraic expression of the form: ax* + bx + ¢ = 0, where a
# 0, b, c € Ris called a quadratic equation.

Root of the Quadratic Equation:

A root of the quadratic equation ax? + bc + ¢ = 0 is.a number
a (real or complex) such that a a? + ba+ ¢ = 0.then (x.— a)
is factor of ax? + bx + c. The roots of the quadratic equation
are

—b++y/b%2-4ac
X ="
2a

Nature of Roots:

The value of x at which value of equation will be zero.
1. Roots are imaginary: b* - 4ac < 0

2. Roots are real: b% - 4ac > 0

Sum & product of root:

Let there are two roots named a & 3, then

—-b+vb2-4ac —_b-+b2—24ac
a = e g g ZhoVb oA
2a 2a
-b
Sum of root: a + 3 = —
Product of root: aff = 2

Then, ax? + bc + ¢ = 0 can be written as:

S>x2+2x+5=0
a a

:xz—(_;b)x+—=0

|x2 — (sum of root)x + product of root = 0

e Iftheroots a & 3 be reciprocal to each other, thena =c.

e [f the two roots o« & B be equal in magnitude and
opposite in sign, thenb = 0

e [fa, b, carerational numberanda + Vb is one root of the
quadratic equation, then the other root must be the
conjugate a - Vb and vice-versa.

Condition for common Roots:
Let two quadratic equations-

a1X2 +b1X+ Ci1 = 0
aZXZ +b2X+ Cy = 0

. (@)
... (ii)

(A) If one root is common then,
= (ayby — azby)(byc; — bycy) = (€10, — ¢204)°
(B) If two roots are common then,

ay by _c1
a by ¢

addazy

‘ ) test series

b*—4ac>0
different equal e
b e RRB JR. ENGINEER 2019
—4ac>0 b"—4ac=0
Pt COMBO
X (Electrical & Allied Engineering)
rational irrational
b e 22 TOTAL TESTS
perfect square » 15 Mocks for First Stage
a++b a—+/b «7 Mocks for Second Stage
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Coordinate Geometry

y
(xy) | &Yy)
X' X
(x-y) | (x-y)
yl
P(xy)
.,\\'a‘e
()00&\ y-ordinate
x-Abscissa

Polar form / s arew —

r= ZFY

sn0= -

cos0=% -

Coordinates of Points in Polar Form / gefta sy # frdwmies foig
- [(rcos8,rsin0)

Distance between two points /3t forgent & sfter it gt -

P Q
(x y1) (X2 ¥2)
PQ= \/(Xz —x1)% + (y; —y1)?

Section Rule—
m

1 o

P,(xy y.) P(xy) P,(x y2)
If, Point P(x, y) divides the line segment joining the points P,
(X1, V1) & P2(X2, y2) in the ratio m:n, internally.
__ mXp+nxy __ myp+ny;

m+n ’ m+n

(b) Coordinates of Mid-point / wex fagsit & frdwis

addazyi
_Xtg vt
X=—"" Y=
(c) If division is External / afe fawem smer 2
m = n
B(xy y1) A(x, y2) P(xy)
mXz—NXq my;—myy

X = B y =

m-—n m-n
Slope of Straight Line / & @1 #i gt

Y

Slope (m) =tan 0 = 4

x

» When a straight-line passes through two points P(x1, y1)
& Q(x2, y2) then slope of PQ

Slope (m) = —ﬁj .

Equations of straight line / ¥ W % wfiswn

I. If a point & slope is given, Point P (o, B) & Slope - m
Equation of lineis, y-f=m (x-a)
II. Iftwo points P1x1, y1) & P2(xz, y2) are given
Slope, m = 2o
X2—X1
Equation of lineis, y-yi=m (x-x1)
III. When angle 8 made with the axis & one point P(x1 & y1) is
given
m = tanf
y-yi=m(X-x)
IV. When slope m, & intercept made on y axis is given
0,C)

C= inercept_:

@ 0)
N

y = mx + c|, c = intercept made on axis

V. When intercept made on x-axis & y-axis both are given

(0, b)

(a 0)
a N

X |y _
a+b_1

VL. General form of straight line, ax + by + c =0

Slope (m) = —%
» Conditions of intersection of Two Straight Lines.
(a) If, mim; = -1 , then lines are perpendicular
(b) If, my=mgy, then lines are parallel.
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» Two find the length of perpendicular on a straight line — Perimeter =length of arc ACB + Chord length AB
drawn from a point P(q, — 8 (8
p ( IE)((X,B) = (2mr) 7o+ 2rsin (2)
addazy1i
test series

» Gen. Eqn ax +by+c=0

aa+bB+c
Vaz+b?
» To Find Angle Between Two Straight Lines

Length of Perpendicular =

m-o,—m
tand = [—=——

1+mim;

m; — slope of 1stline
m; — slope of 2n line

» Distance Between Two Parallel Lines ax +by + ¢1 = 0 And
ax+by+c=0
c1—c2

B Va2+b2

_ L > length of arc AB
7 - radius

)

always in Radian

c_ 180°

T

¢ = 180°
o — T[c
" 180

]
= Length of arc = 2mr
360°

= Area of sector OAB = mir?

380°
= Perimeter of sector = 1ir 180° + 2r
Segment :-
Segment

— Area of segment = area of sector OACB - area of AOAB

e 1., .
= mr? —>r%sin0
360° 2

RRB JR. ENGINEER 2019
COMBO
(Civil & Allied Engineering)

22 TOTAL TESTS

¢ 15 Mocks for First Stage
¢ 7 Mocks for Second Stage

Important Properties Of Circle : -

» Perpendicular from the center of a circle to a chord
bisects the chord.

» Chords corresponding to equal arcs are equal.
A B
€ D

If AB = CD, then chord, AB = CD

» Equal Chords of Circle Subtends equal angles at the
center.
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If AB=CD
then21=22

» Equal chords of a circle are equidistance from the center.

A~ C

O

BN___ D
If AB = CD, Then OX = 0Y

» The angle subtended by an arc of a circle at the center is
double the angle subtended by it at any point on the
remaining part of the circle

x=2y

» Angle in same segment of a circle are equal.

A B

21=122

» Angle in a semicircle is always a right angle.

» If, ABCD is a cyclic quadrilateral

&
addazyi
D
B C
/A +2C=180°
/B + 4D =180°

» ABCD is a cyclic quadrilateral.

A[\c

2

1

BvD

21=1212

» A tangent at any point of circle is Perpendicular to the
radius through the point of contact.

CA B
OP1AB
A Chord
P
G D
B
PA x PB=PC x PD
Chord
A
B
P
D
C

PAxPB=PCxPD
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B
Secant A
P l, y i

»
.,
t
.
i
L
"
L
.
L

AB =CD = \[d* — (1 +1,)2
Tangent
PT? =PA x PB
w
21=122

> AB=CD = Direct Common tangent (3waftg seasivar)

A
I, \
L d
0
C
AB=CD=,/d? — (r, —1,)?
addazyi
test series

RRB JR. ENGINEER 2019

COMBO
(CS & IT and Allied Engineering)

22 TOTAL TESTS

» 15 Mocks for First Stage
¢ 7 Mocks for Second Stage

» AB = CD Transverse Common Tangents (f&% 3wafis
woieE)
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