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Disclaimer: Displayed questions are not as per the sequence in which candidate has actually attempted the questions
in question paper.
Post Name: Junior Trainee - Chemical
SECTION 1 - GENERAL KNOWLEDGE

Question No.1 1.00
   

The Deodhar Trophy is related to which of the following games/sports?
 "�ేవధ� ట�� �ీ" ���ం�� �ాట�ల� ఏ ఆట/���డక� సంబం��ం�న��?

 
(A) Golf 

����
 

(B) Badminton 
బ����ంట�

 
(C) Snooker 

సూ�క�
 

(D) Cricket 
������

 

Question No.2 1.00
   

Recently, who has been re-appointed as the Chairman of National Anti-profiteering Authority?
 ఇట�వ� �ాలంల� ��షన� య�ంట�-��ా �ిట���ం� అ����ట� �ైర��  �ా ����� �య�త�ల�ౖన�� ఎవర�?

 
(A) Bharadwaaj 

భర����
 

(B) Ashok Kumar 
అ��� క�మ��

 
(C) Vijay lal 

�జ� ల��
 

(D) Badri Narain Sharma 
బ��� న���� శర�

 

Question No.3 1.00
   

Hajo pilgrimage centre is located in which of the following States?
 హజ� య����  ��ంద�మ� ���ం�� ఏ �ాష� �ంల� ఉం��?

 
(A) Nagaland 

���ాల�ం�
 

(B) Arunachal Pradesh 
అర�ణ�చ� ప��ే�

 
(C) Assam 

అ�ా�ం
 

(D) Mizoram 
�జ��ాం

 

Question No.4 1.00
   

Recently, who crossed the English Channel successfully on a jet-powered hoverboard for the 1st
time?

 



1/17/2020 Chemical

https://rinl19.onlineregistrationform.org/VIZAGSTDOC/Chemical.html 2/43

ఇట�వ� �ాలంల� ����ా���ా జ�� పవ�� హ� వ�  బ� ��  ��ౖ ఇం���� �����  ను �జయవంతం�ా ��ట�న�� ఎవర�?
 

(A) Franky Zapata 
��ా ం�� జ�ాట�

 
(B) Ushoshi 

ఉ�� �ి 
 

(C) Sanjiv Sagata 
సం�� స�ాట�

 
(D) Priti Patel 

�ీ�� పట��
 

Question No.5 1.00
   

Which is the third highest layer of the Earth's atmosphere?
 భ��ా��వరణం �క� మ�డవ ఎ�ె�� న �� ర ఏ�ట�?

 
(A) Thermosphere 

థ����ి�య�
 

(B) Mesosphere 
���� �ి�య�

 
(C) Ionosphere 

ఐ�� ఆవరణమ�
 

(D) Exosphere 
ఎ��� ఆవరణమ�

 

Question No.6 1.00
   

The financial year of RBI ends in __________
 RBI �క� ఆ���క సంవత�రం __________ ల� మ�గ�సు� ం��

 
(A) February 

�ిబ�వ��
 

(B) June 
��

 
(C) September 

�����ంబ�
 

(D) December 
����ంబ�

 

Question No.7 1.00
   

In finance terms, what is the full form of "GDP"?
 ఆ���క పదజ�లంల� "GDP" ప���� ర�పం ఏ�ట�?

 
(A) Green Domestic Product 

���� �ొ���ి�� ��� డ��
 

(B) Gross Domestic Product 
�ా� � �ొ���ి�� ��� డ��

 
(C) Gross Domestic Process 

�ా� � �ొ���ి�� ��ా ���
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(D) Gross Durable Product 
�ా� � డూ�రబ�� ��� డ��

 

Question No.8 1.00
   

Guru Granth Sahib is a Sacred book of which religion?
 గ�ర�గ�ం� �ా��� ఏ మతం �క� ప�త� గ�ంధమ�?

 
(A) Sikhism 

�ిక��ల�
 

(B) Hindus 
��ందువ�ల�

 
(C) Buddhism 

బ�దు� ల�
 

(D) Jains 
జ�ౖనుల�

 

Question No.9 1.00
   

The Relief rainfall is also known as _____________
 ఉపశమన వర��ాతం (���� ����  �ా�) �ా క��� �ిల�వబ�ే�� _____________

 
(A) Orographic Rainfall 

పర��య వర��ాతం
 

(B) Frontal Rainfall 
ఫ�ంట� వర��ాతం

 
(C) Cyclonic Rainfall 

చక��ాత వర��ాతం
 

(D) Convectional Rainfall 
సంవహన వర��ాతం

 

Question No.10 1.00
   

Yellow revolution is related to the increased production of
 ��ల��  ��వల��ష� (పసుప� �ప�వం) అ���� �ట� ఉత����� సంబం��ం�న��

 
(A) Oil seeds 

నూ�� ��ంజల�
 

(B) Milk 
�ాల�

 
(C) Cotton 

ప��
 

(D) Fibre 
��ౖబ�

 

Question No.11 1.00
   

The Revamped Public Distribution System (RPDS) was introduced in
 ప�నర��వ�ీ�కరణ ప�జ� పం�ిణ� వ�వస�  (RPDS) ఏ సంవత�రంల� ప���శ��ట�బ��ం��

 
(A) 1993 

1993
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(B) 1994 
1994

 (C) 1992 
1992

 (D) 1991 
1991

 

Question No.12 1.00
   

Which of the following boundary lines lies between India and China?
 ���ం�� ఏ స��హదు�  ��ఖ ��ర� మ��య� �ై��ల మధ� ఉం��?

 
(A) McMahon Line 

���  �హ� ��ఖ
 

(B) Radcliffe Line 
�ా��  ���� ��ఖ

 
(C) Durand Line 

డూ��ాం� ��ఖ
 

(D) Maginot Line 
మ������ ��ఖ

 

Question No.13 1.00
   

What is the full form of LPG, in controlling vehicular air pollution?
 �ాహన �ాయ� �ాల�ష� �యంత�ణల� LPG �క� ప���� ర�పం ఏ�ట�?

 
(A) Liquidity Petroleum Gas 

������ట� ��ట�� �యం �ా��
 

(B) Liquefied Propane Gas 
������ౖ� ��� ��� �ా��

 
(C) Liquid Pressure Gas 

����� ���జ� �ా��
 

(D) Liquefied Petroleum Gas 
������ౖ� ��ట�� �యం �ా��

 

Question No.14 1.00
   

Which of the following is not a neighbouring country of India?
 ���ం�� �ాట�ల� ��రత�ే�ా��� స��హదు�  �ేశం �ా��� ఏ��?

 
(A) Bhutan 

భ�ట��
 

(B) Nepal 
���ా�

 
(C) China 

�ై��
 

(D) Vietnam 
�య���ం

 

Question No.15 1.00
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Who said the slogan, "Arise! Awake! Stop not till the goal is reached"?
 "ఎ����! అ���! �ా� � ��� ట�� ద ��� ఈ� ���� "(ల�వం��! ��ల��నం��! గమ�ం �ే��వరక� �శ��ంచకం��) అ��

���������న�� ఎవర�? 
 

(A) Aristotle 
అ���ా� ట��

 
(B) Swami Vivekananda 

�ా�� ����ానంద
 

(C) Jawaharlal Nehru 
జవహ� ల�� ��హ��

 
(D) Dayanand Saraswati 

దయ�నంద సరస��
 

Question No.16 1.00
   

Who founded the Servants of India Society?
 స���ం�� ఆ� ఇం��య� �� ��ౖట� వ�వ�ా� పక�ల� ఎవర�?
 

(A) Mahatma Gandhi 
మ���� �ాం��

 
(B) Motilal Nehru 

��ల�� ��హ��
 

(C) Subhas Chandra Bose 
సు��� చంద�బ� �

 
(D) Gopal Krishna Gokhale 

���ాల కృష�  ��ఖల�
 

Question No.17 1.00
   

Which of the following metals is the best conductor of heat?
 ���ం�� ల��లల� ఉత�మ ఉష�  �ాహకం ఏ��?

 
(A) Iron 

ఇనుమ�
 

(B) Aluminium 
అల����యం

 
(C) Mercury 

�ాదరసం
 

(D) Silver 
��ం��

 

Question No.18 1.00
   

Who took the additional charge of post of Director General Narcotics Control Bureau to Director
General of Civil Aviation Security?

 �ై��క�� జనర� �����ట��� కంట�� � బ���� పద��� �ాట� �ై��క�� జనర� ఆ� �ి�� ఏ���ష� ��క����ట� బ�ధ�తలను

అదనం�ా �ీ�క��ం�న�� ఎవర�?
 

(A) Rajiv Ghosh 
�ా�� ��

 
(B) Renu Hassan 
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��ణ� హస�
 

(C) Rakesh Asthana 
�ా��� అ�ా� ��

 
(D) Anil Agarwal 

అ�� అగ�ా��
 

Question No.19 1.00
   

What is the expansion of the acronym 'DRDO' (a government agency)?
 DRDO' (ఒక ప�భ�త� సంస� ) అ�� క�� ప�  ర��ా��� �స�రణ ఏ�ట�?

 
(A) Defence Research and Development Organisation 

������ ������ అం� �ెవల�  ��ం� ఆర���ౖజ�ష�
 

(B) Defence Reconstruction and Developed Organisation 
������ ��క�  స� ��� అం� �ెవల�  � ఆర���ౖజ�ష� 

 
(C) Defence Resource and Development Organisation 

������ ���� �� అం� �ెవల�  ��ం� ఆర���ౖజ�ష�
 

(D) Defence Revamped and Distribution System 
������ ���ాం��  అం� ���ి� �బ��ష� �ిస�ం

 

Question No.20 1.00
   

Which of the following animals is called the Ship of the Desert?
 ���ం�� �ాట�ల� ఏ జంత�వ�ను ఎ���� ఓడ అ� �ిల��ా� ర�?

 
(A) Horse 

గ�ర�ం
 

(B) Lion 
�ింహమ�

 
(C) Donkey 

�ా��ద
 

(D) Camel 
ఒంట�

 

SECTION 2 - WORKING ENGLISH

Question No.1 1.00
   

Fill in the blanks with suitable Preposition from the given alternatives.
  

My friends are ready __________ attend the party this weekend
 Fill in the blanks with suitable Preposition from the given alternatives.

  
My friends are ready __________ attend the party this weekend

 (A) since 
since

 (B) to 
to

 (C) by 
by

 (D) for 
for
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Question No.2 1.00
   

Fill in the blanks with suitable Article from the given alternatives.
  

India consolidated their lead in ________ ongoing Test cricket series
 Fill in the blanks with suitable Article from the given alternatives.

  
India consolidated their lead in ________ ongoing Test cricket series

 (A) No article 
No article

 (B) the 
the

 (C) a 
a
 (D) an 

an
 

Question No.3 1.00
   

Choose the word which best expresses the similar meaning of the given word " LAMPOON "
 Choose the word which best expresses the similar meaning of the given word " LAMPOON "
 (A) Flattery 

Flattery
 (B) Support 

Support
 (C) Praise 

Praise
 (D) Satire 

Satire
 

Question No.4 1.00
   

Fill in the blanks with suitable Article from the given alternatives.
  

Goa is ____________ beautiful State in India
 Fill in the blanks with suitable Article from the given alternatives.

  
Goa is ____________ beautiful State in India

 (A) an 
an

 (B) No article 
No article

 (C) a 
a
 (D) the 

the
 

Question No.5 1.00
   

Choose the word which best expresses the similar meaning of the given word " BATTERED "
 Choose the word which best expresses the similar meaning of the given word " BATTERED "
 (A) Praise 

Praise
 (B) Shatter 

Shatter
 (C) Assist 

Assist
 (D) Adorn 

Adorn
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Question No.6 1.00
   

Find the word which is correctly spelt from the given options.
 Find the word which is correctly spelt from the given options.
 (A) Langwage 

Langwage
 (B) Bagage 

Bagage 
 (C) Loitering 

Loitering
 (D) Quanch 

Quanch
 

Question No.7 1.00
   

Find the word which is correctly spelt from the given options.
 Find the word which is correctly spelt from the given options.
 (A) Meaningfull 

Meaningfull
 (B) Treetment 

Treetment
 (C) Restarant 

Restarant
 (D) Elegant 

Elegant
 

Question No.8 1.00
   

Fill in the blanks with suitable Article from the given alternatives.
  

Regina gave birth to twins in _______ August
 Fill in the blanks with suitable Article from the given alternatives.

  
Regina gave birth to twins in _______ August

 (A) a 
a
 (B) No article 

No article
 (C) an 

an
 (D) the 

the
 

Question No.9 1.00
   

Choose the word which best expresses the similar meaning of the given word " AFFLUENT "
 Choose the word which best expresses the similar meaning of the given word " AFFLUENT "
 (A) Indigent 

Indigent
 (B) Destitute 

Destitute
 (C) Abundant 

Abundant
 (D) Penniless 

Penniless
 

Question No.10 1.00
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Fill in the blanks with suitable Preposition from the given alternatives.
  

There are approximately 80 different types ____________ autoimmune diseases and they affect
more than 23 million Americans

 Fill in the blanks with suitable Preposition from the given alternatives.
  

There are approximately 80 different types ____________ autoimmune diseases and they affect
more than 23 million Americans

 (A) from 
from

 (B) for 
for

 (C) of 
of

 (D) with 
with

 

Question No.11 1.00
   

Fill in the blanks with suitable Preposition from the given alternatives.
  

Our nation is independent __________ 1947
 Fill in the blanks with suitable Preposition from the given alternatives.

  
Our nation is independent __________ 1947

 (A) through 
through

 (B) since 
since

 (C) along 
along

 (D) for 
for

 

Question No.12 1.00
   

Choose the word which expresses nearly the opposite meaning of the given word " DILATE "
 Choose the word which expresses nearly the opposite meaning of the given word " DILATE "
 (A) Enlarge 

Enlarge
 (B) Protract 

Protract
 (C) Inflate 

Inflate
 (D) Narrow 

Narrow
 

Question No.13 1.00
   

Find the word which is correctly spelt from the given options.
 Find the word which is correctly spelt from the given options.
 (A) Fictitious 

Fictitious
 (B) Meaningfull 

Meaningfull
 (C) Permision 

Permision
 (D) Buisness 

Buisness
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Question No.14 1.00
   

Choose the word which expresses nearly the opposite meaning of the given word " BUSTLE "
 Choose the word which expresses nearly the opposite meaning of the given word " BUSTLE "
 (A) Hurry 

Hurry
 (B) Hustle 

Hustle
 (C) Delay 

Delay
 (D) Dash 

Dash
 

Question No.15 1.00
   

Fill in the blanks with suitable Article from the given alternatives.
  

I have ____________ umbrella in my bag
 Fill in the blanks with suitable Article from the given alternatives.

  
I have ____________ umbrella in my bag

 (A) No article 
No article

 (B) the 
the

 (C) a 
a
 (D) an 

an
 

Question No.16 1.00
   

Find the word which is correctly spelt from the given options.
 Find the word which is correctly spelt from the given options.
 (A) Invention 

Invention
 (B) Satisfacttion 

Satisfacttion
 (C) Prodection 

Prodection
 (D) Breething 

Breething
 

Question No.17 1.00
   

Choose the word which best expresses the similar meaning of the given word " INTIMIDATE "
 Choose the word which best expresses the similar meaning of the given word " INTIMIDATE "
 (A) Soothe 

Soothe
 (B) Assure 

Assure
 (C) Frighten 

Frighten
 (D) Incite 

Incite
 

Question No.18 1.00
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Choose the word which best expresses the similar meaning of the given word " EMBRACE "
 Choose the word which best expresses the similar meaning of the given word " EMBRACE "
 (A) Lock 

Lock
 (B) Free 

Free
 (C) Distrust 

Distrust
 (D) Give 

Give
 

Question No.19 1.00
   

Choose the word which expresses nearly the opposite meaning of the given word " ENSLAVED "
 Choose the word which expresses nearly the opposite meaning of the given word " ENSLAVED "
 (A) Liberate 

Liberate
 (B) Suppress 

Suppress
 (C) Enclose 

Enclose
 (D) Deprive 

Deprive
 

Question No.20 1.00
   

Choose the word which expresses nearly the opposite meaning of the given word " FEUDAL "
 Choose the word which expresses nearly the opposite meaning of the given word " FEUDAL "
 (A) Archaic 

Archaic
 (B) Old 

Old
 (C) Antique 

Antique
 (D) Modern 

Modern
 

SECTION 3 - GENERAL APTITUDE

Question No.1 1.00
   

Choose the alternative which is an odd word/number/letter pair out of the given alternatives.
 ఇ��న ఐ���ాల నుం�� �� సగ� పదమ�/సంఖ�/అ��ాల జతను క��� ఉన� ఐ���ా�� ఎంచు��ం��.

 
(A) QT 

QT
 (B) MP 

MP
 (C) SW 

SW
 (D) VY 

VY
 

Question No.2 1.00
   

A Train travels at a speed of 54 kmph and crosses a signal in 61 seconds. Find the length of the
train(in metres).

 



1/17/2020 Chemical

https://rinl19.onlineregistrationform.org/VIZAGSTDOC/Chemical.html 12/43

54 kmph ��గం�� నడ�సు� న� ఒక ���ల� ఒక �ిగ��  ను 61 ��కన�ల� ��ట�త�ం��. ఆ ���ల� �� డవ�ను కను��నం��

(�టర�ల�).
 

(A) 935 
935

 (B) 925 
925

 (C) 915 
915

 (D) 945 
945

 

Question No.3 1.00
   

If January 1, 2056 is a Sunday, January 1, 2060 falls on which day of the week?
 జనవ�� 1, 2056 ఆ���ారం వ���  జనవ�� 1, 2060 �ారంల� ఏ ���న వసు� ం��?

 
(A) Sunday 

ఆ���ారం
 

(B) Saturday 
శ��ారం

 
(C) Friday 

�క��ారం
 

(D) Monday 
�� మ�ారం

 

Question No.4 1.00
   

In a certain code language, if BADLY is coded as CDFAN, then how is FORTY coded in that
language?

 ఒ�ా��క ��� ��షల�, BADLY అ���� CDFAN �ా ��� �ేయబ���ే, అ�ే ��షల� FORTY అ���� ఎల� ���

�ేయబడ�త�ం��?
 

(A) BWURI 
BWURI

 (B) ULIGB 
ULIGB

 (C) HQTVA 
HQTVA

 (D) QHTAV 
QHTAV

 

Question No.5 1.00
   

Find the value of X, if 25% of X + 40% of 165 = 132
 X ల� 25% + 165 ల� 40% = 132 అ��ే X �ల�వను కను��నం��.

 
(A) 268 

268
 (B) 264 

264
 (C) 266 

266
 (D) 270 

270
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Question No.6 1.00
   

Replace the question mark with an option that follows the same logic applied in the first pair
 Frog : Tadpole :: Donkey : ??

 �దట� జతల� వ���ం�ే ������ాం�ా��� అనుస��ం�ే ఐ��కం�� ప��ా�ర�క �ా� ���� ప���ంచం��
 

Frog: Tadpole :: Donkey : ??
 (A) Mule 

Mule
 (B) Fledgling 

Fledgling
 (C) Spat 

Spat
 (D) Bunny 

Bunny
 

Question No.7 1.00
   

A fruit seller had some oranges. He sells 75% of oranges and still had 250 oranges. How many
oranges he initially had?

 ఒక పండ�  వర�క�� వద�  ���� ����ంజపండ��  ఉ����. అందుల� అతడ� 75% పళ�ను అ��న త�ా�త క��� అత�వద�

ఇం�ా 250 ����ంజపండ��  ����ఉ����. అత�వద�  �దట ఉన� ����ంజపండ��  ఎ��?
 

(A) 600 
600

 (B) 800 
800

 (C) 1200 
1200

 (D) 1000 
1000

 

Question No.8 1.00
   

If in the word COMFORTABLE, all the consonants are replaced by the previous letter in the
alphabet and all the vowels are replaced by the next letter then all the letters are arranged
alphabetically, which letter will be fourth from the left end?

 COMFORTABLE అ�� పదంల�, హల�� ల��ట�� అ�రమ�లల� �ాట� మ�ందున� అ�రం��నూ మ��య�

అచు�ల��ంట�� అ�రమ�లల� �ాట� త�ా�త ఉన� అ�రం��నూ మ�ర���ే�ి అల� మ�ర�� �ేయ�ా వ��న పదంల��

అ��ాలను అ�రమ�ల క�మంల� అమర��ా అందుల� ఎడమ �వ�� నుం�� ��ల� వ అ�రం ఏ�ట�?
 

(A) P 
P

 (B) E 
E

 (C) M 
M

 (D) L 
L
 

Question No.9 1.00
   

Find the next number in the series.
 27, 28.5, 31, 34.5, 39, ?

 ���ణ�ల� త�ా�� సంఖ�ను కను��నం��.
 

27, 28.5, 31, 34.5, 39, ?
 (A) 44.5 

44.5
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(B) 43 
43

 (C) 45.5 
45.5

 (D) 45 
45

 

Question No.10 1.00
   

Find the value of (a4-b4), given that (a2+b2) = 74, (a-b) = 2 and (a+b) = 12.
 (a2+b2) = 74, (a-b) = 2 మ��య� (a+b) = 12 అ��ే, (a4-b4) �ల�వను కను��నం��.
 

(A) 1770 
1770

 (B) 1772 
1772

 (C) 1776 
1776

 (D) 1774 
1774

 

Question No.11 1.00
   

A shopkeeper earns a profit of 20% by selling an article at Rs.558. Find the cost price of the
article(in Rs).

 ఒక వసు� వ�ను Rs. 558 క� అ�� ఒక దు�ాణ యజమ�� 20% ల�భం �� ందు��డ�. ఆ వసు� వ�ను ��న� ధర ఎం��

కను��నం�� (Rs.లల�)?
 

(A) 465 
465

 (B) 463 
463

 (C) 467 
467

 (D) 469 
469

 

Question No.12 1.00
   

A is the husband of B who is the daughter of C. D is the daughter of E whose wife is C. How is A's
son related to D's son?

 C క�మ���� అ�న B క� A భర�. C ను ��ర��ా కల E క� D క�మ����. ఇప��డ� D క�మ�ర����� A క�మ�ర�డ�

ఏమవ���ర�?
 

(A) Son 
��డ�క�

 
(B) Cousin 

క��
 

(C) Brother 
�� దర�డ�

 
(D) Nephew 

��నల�� డ� / ��బ�ట�� వ� క�మ�ర�డ�
 

Question No.13 1.00
   

Pointing to a photograph of a girl, a boy said " She is the sister of son of daughter of my only
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brother". How is the boy's brother related to the girl?
 ఒక బ��క �� ట�ను చూ�ిం� ఒక బ�ల�డ� “ఆ�� �� ఏ���క �� దర��� క�మ���� క�మ�ర����� �� ద��” అ� �ె�ా�డ�. ఆ

బ�ల�� �� దర�డ�, ఆ బ��కక� ఏమవ���డ�?
 

(A) Grand daughter 
మనవ�ాల�

 
(B) Grand father 

��తయ�
 

(C) Father 
తం���

 
(D) Uncle 

అంక��(మ�మయ�/బ�బ��/��ద��న)
 

Question No.14 1.00
   

77+17×13/(884÷4) = ?
 77+17×13/(884÷4) = ?
 (A) 72 

72
 (B) 78 

78
 (C) 74 

74
 (D) 76 

76
 

Question No.15 1.00
   

Replace the question mark with an option that follows the same logic applied in the first pair
 Necessity : Essential :: Exigent : ??

 �దట� జతల� వ���ం�ే ������ాం�ా��� అనుస��ం�ే ఐ��కం�� ప��ా�ర�క �ా� ���� ప���ంచం��
 

Necessity: Essential :: Exigent : ??
 (A) Unimportant 

Unimportant
 (B) Submissive 

Submissive
 (C) Urgent 

Urgent
 (D) Optional 

Optional
 

Question No.16 1.00
   

Find the next number in the series.
 15, 17, 37, 115, ?

 ���ణ�ల� త�ా�� సంఖ�ను కను��నం��.
 

15, 17, 37, 115, ?
 (A) 454 

454
 (B) 478 

478
 (C) 465 

465
 (D) 497 

497
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Question No.17 1.00
   

If 41% of A = 61% of 41, what is the value of A?
 A ల� 41% = 41 ల� 61% అ��ే A �ల�వ ఎంత?

 
(A) 61 

61
 (B) 59 

59
 (C) 63 

63
 (D) 65 

65
 

Question No.18 1.00
   

The average of 4 numbers is 52 and the 1st number is 1/3rd of the sum of the remaining numbers.
What will be the first number?

 4 సంఖ�ల సగట� 52. అందుల� 1వ సంఖ� ����న సంఖ�ల �త�ంల� 1/3వ వంత� �ల�వను క��� ఉం��. ఆ �దట�

సంఖ� ఏ�ట�?
 

(A) 52 
52

 (B) 51 
51

 (C) 53 
53

 (D) 54 
54

 

Question No.19 1.00
   

If 40% of 'X' is more than 20% of 855 by 311, find the value of 'X'.
 855 ల� 20% కంట� ‘X’ల� 40% �క� �ల�వ 311 ఎక��వ�ా ఉంట�, ‘X’�ల�వను కను��నం��.

 
(A) 1235 

1235
 (B) 1215 

1215
 (C) 1225 

1225
 (D) 1205 

1205
 

Question No.20 1.00
   

If in the number 9783724563 first all the even digits are arranged in descending order and then all
the odd digits are arranged in descending order, which digit will be in the seventh position from the
right?

 9783724563 అ�� సంఖ�ల�, �దట స�� సంఖ�ల��ట�� అవ��హణ క�మంల� అమ��� ఆ తర�త బ��ి సంఖ�లను

అవ��హణ క�మంల� అమర��ా ఫ�తం�ా వ��న సంఖ�ల� క��� �వర నుం�� ఏడవ �ా� నంల� ఉం�ే అం�� ఏ�ట�?
 

(A) 4 
4
 (B) 2 

2
 (C) 9 

9
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(D) 7 
7
 

Question No.21 1.00
   

The average of 18 consecutive numbers is 27. Find the sum of 18 numbers.
 18 వర�స సంఖ�ల సగట� 27 �ా ఇవ�బ��ం��. ఆ 18 సంఖ�ల ���� �� కను��నం��.

 
(A) 490 

490
 (B) 486 

486
 (C) 488 

488
 (D) 492 

492
 

Question No.22 1.00
   

A man buys a CCTV Camera for Rs.1680 and sells it at a loss of 15%. Find the selling price of the
CCTV Camera(in Rs).

 ఒక వ���� ఒక CCTV �����ాను Rs. 1680 క� ��� ���� 15% న�ా� ��� �క��ం��డ�. ఆ CCTV �����ా �క�

అమ�కప� ధరను కను��నం��(Rs.లల�).
 

(A) 1428 
1428

 (B) 1438 
1438

 (C) 1408 
1408

 (D) 1418 
1418

 

Question No.23 1.00
   

Find the next number in the series.
 429, 468, 442, 481, 455, ?

 ���ణ�ల� త�ా�� సంఖ�ను కను��నం��.
 

429, 468, 442, 481, 455, ?
 (A) 481 

481
 (B) 494 

494
 (C) 416 

416
 (D) 458 

458
 

Question No.24 1.00
   

Find the value of a2-b2, if (a+b) = 76 and (a-b) = 8.
 (a+b) = 76 మ��య� (a-b) = 8 అ��ే a2 -b2 �ల�వను కను��నం��.

 
(A) 608 

608
 (B) 614 

614
 (C) 610 
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610
 (D) 612 

612
 

Question No.25 1.00
   

Find the value of (a-b), given that a2+b2 = 1105 and ab = 372.
 a2+b2 = 1105 మ��య� ab = 372 అ��ే (a-b) �ల�వను కను��నం��.
 

(A) 19 
19

 (B) 23 
23

 (C) 21 
21

 (D) 17 
17

 

Question No.26 1.00
   

Which of the following years is a Leap Year?
 ���ం�� �ాట�ల� �ప� సంవత�రం ఏ��?

 
(A) 547 

547
 (B) 546 

546
 (C) 545 

545
 (D) 548 

548
 

Question No.27 1.00
   

Choose the alternative which is an odd word/number/letter pair out of the given alternatives.
 ఇ��న ఐ���ాల నుం�� �� సగ� పదమ�/సంఖ�/అ��ాల జతను క��� ఉన� ఐ���ా�� ఎంచు��ం��.

 
(A) Perpendicular 

Perpendicular
 (B) Circular 

Circular
 (C) Vertical 

Vertical
 (D) Straight 

Straight
 

Question No.28 1.00
   

A boy is standing in a lawn facing South-West direction. If the boy turns 65 degrees in clockwise
direction and 155 degrees in anti-clockwise direction, which direction will he face now?

 ఒక బ�ల�డ� ప��కల� ��ౖర�� ��శక� అ�మ�ఖం�ా �ల��� ఉ���ర�. ఆ బ�ల�డ� సవ� ��శల� 65 �����ల� �����

అపసవ���శల� 155 �����ల� ������ే, అతడ� ఇప��డ� ఏ ��శక� అ�మ�ఖ��� ఉంట�ర�.
 

(A) South-West 
��ౖర��

 
(B) North-East 

ఈ�ాన�ం
 

(C) South-East 
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ఆ���యం
 

(D) North-West 
�ాయ�వ�ం

 

Question No.29 1.00
   

28th February 2025 falls on which day of the week?
 28 �ిబ�వ��, 2025 �ారంల� ఏ ���న వసు� ం��?

 
(A) Wednesday 

బ�ధ�ారం
 

(B) Friday 
�క��ారం

 
(C) Saturday 

శ��ారం
 

(D) Thursday 
గ�ర��ారం

 

Question No.30 1.00
   

Karthik travels first 63 km of the journey at 63 kmph and the remaining 63 km at 126 kmph. Find
the average speed of the entire journey(in kmph).

 తన ప�య�ణంల�� �దట� 63 km ను �ా���� 63 kmph ��గం��నూ, ����న 63 km ను 126 kmph ��గం��నూ

ప�య�ణ��ా� డ�. �త�ం ప�య�ణం �క� సగట� ���ా��(kmph ల�) కను��నం��.
 

(A) 82 
82

 (B) 84 
84

 (C) 80 
80

 (D) 78 
78

 

Question No.31 1.00
   

A is twice efficient than B, who can finish the work in 76 days. How many days are required by A
alone to complete the entire work(in days)?

 ఒక ప�� 76 ���ల��  ప���� �ేయగల B కంట� A ��ండ� ��ట��  అ��క �ామర��ం కల�ాడ�. �త�ం ప�� A ఒక��ే

ప�����ేయ����� ఎ�� ���ల� అవసరమవ�త�ం��(���ల�� )?
 

(A) 36 
36

 (B) 40 
40

 (C) 42 
42

 (D) 38 
38

 

Question No.32 1.00
   

In a certain code language, if CHILD is coded as 389124, then how is LUCKY coded in that
language?
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ఒ�ా��క ��� ��షల�, CHILD అ���� 389124 �ా ��� �ేయబ���ే, అ�ే ��షల� LUCKY అ���� ఎల� ���

�ేయబడ�త�ం��?
 

(A) 122131125 
122131125

 (B) 122131124 
122131124

 (C) 122141125 
122141125

 (D) 122121125 
122121125

 

Question No.33 1.00
   

Find the average of 8 numbers 47, 39, 36, 43, 22, 51, 73 and 81.
 47, 39, 36, 43, 22, 51, 73 మ��య� 81 అ�� 8 సంఖ�ల సగట�ను కను��నం��.

 
(A) 51 

51
 (B) 45 

45
 (C) 47 

47
 (D) 49 

49
 

Question No.34 1.00
   

47 typists can type 47 lines in 47 minutes. How many typists are needed to type 94 lines in 94
minutes?

 47 మం�� ట�ౖ�ిసు� ల� 47 ల�ౖన� ను 47 ���ాలల� ట�ౖ� �ేయగలర�. 94 ల�ౖన� ను 94 ���ాలల� ట�ౖ� �ేయ�టక�

ఎంతమం�� ట�ౖ�ిసు� ల� అవసరమవ���ర�?
 

(A) 49 
49

 (B) 45 
45

 (C) 43 
43

 (D) 47 
47

 

Question No.35 1.00
   

Jimmy walked 5m East and turns towards West and walked another 5m. He then walked another
5m towards right. How far and in which direction is he from the starting point? 

 ��� త�ర�� ��ౖప�క� 5 m న��� ప��మం ��ౖప�క� ����� మ�� 5m న����డ�. ఆ త�ా�త అతడ� క�����ౖప�క� మ�� 5m

న����డ�. అతడ� ఇప��డ� ��ా రంభ �ా� నం నుం�� ఎంత దూరంల� మ��య� ఏ��శల� ఉ���డ�? 
 

(A) 5m, South 
5m, ద��ణం

 
(B) 10m, South 

10m, ద��ణం
 

(C) 10m, North 
10m, ఉత�రం

 
(D) 5m, North 



1/17/2020 Chemical

https://rinl19.onlineregistrationform.org/VIZAGSTDOC/Chemical.html 21/43

5m, ఉత�రం
 

SECTION 4 - DOMAIN - CHEMICAL ENGINEERING

Question No.1 1.00
   

The biochemical oxygen demand is computed by
 �వర�ాయన ఆ���జ� ఆవశ�కత ��� ����ా ల����ంచబడ�త�ం��?

 
(A)  Dissolved oxygen / Dilution factor 

 క����య�న� ఆ���జ� / ��న�� �ారకం (�ైల��ష� �ా�క��)
 

(B)  Dissolved oxygen - Dilution factor 
 క����య�న� ఆ���జ� - ��న�� �ారకం (�ైల��ష� �ా�క��)

 
(C)  Dissolved oxygen * Dilution factor 

 క����య�న� ఆ���జ� * ��న�� �ారకం (�ైల��ష� �ా�క��)
 

(D)  Dissolved oxygen + Dilution factor 
 క����య�న� ఆ���జ� + ��న�� �ారకం (�ైల��ష� �ా�క��)

 

Question No.2 1.00
   

Identify the Ultrafine grinders from the options given.
 ఇ��న ఐ���ాల నుం�� అల�� � ��ౖ� ����ండర�ను గ����ంచం��

 
(A) Fluid-energy mills 

��� ��-ఎన��� ���
 

(B) Tumbling mills 
టం�� ం� ���

 
(C) Attrition mills 

అట��ష� ���
 

(D) Jaw crusher 
జ� క�ష�

 

Question No.3 1.00
   

In reamer, flute surface adjacent to cutting edge is known as____
 ��మ� ల�, కట�ం� ఎ��   క� ప�క��� ఉం�ే ��� � తల��� ఇల� �ిల��ా� ర� - 

 
(A) Face 

���
 

(B) Heel 
���

 
(C) Recess 

�����
 

(D) Flutes 
��� ��

 

Question No.4 1.00
   

When radiation and conduction effects are negligible,the effect of gas velocity(G) on drying rate is
proportional to __________ for parallel flow of gas
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���రణ (radiation) మ��య� వహన ప��ాహ ప����ాల� అ� తక��వ�ా ఉన�ప��డ�, �ాయ�వ� �క� సమ�ంతర

ప��ా���� �ై��ం� ��ట���ౖ �ాయ� ��గం (G) �క� ప���వం __________ క� అనుల�మ�ను�ాతంల� ఉంట�ం��.
 

(A) G0.65 
G0.65

 (B) G0.85 
G0.85

 (C) G0.71 
G0.71

 (D) G0.55 
G0.55

 

Question No.5 1.00
   

Select the most suitable filter for larger volumes of slurry and more efficient washing from the
given options.

 ఇ��న ఐ���ాల నుం�� ��ద�  ఘనప��మ�ణ�ల ప�గలన చూర�ం (స� ���) ��రక� �ా�ే అత�ంత సమర�వంత���న �ా�ిం� ఇ�ే�

అత�ంత త��న �ిల��   ను ఎం�ిక �ేయం��.
 

(A) Filter press 
�ిల�� ����

 
(B) Leaf filter 

�� �ిల��
 

(C) Bed filter 
బ�� �ిల��

 
(D) Both Bed filter and Filter press 

బ�� �ిల�� మ��య� �ిల�� ����
 

Question No.6 1.00
   

Majority of the alkynes are not prepared from/ by:
 ఆల�ౖ�న�ల� అ��క�ాతం �ట� నుం��/�ేత �ిద�ం �ేయబడవ�

 
(A) Condensation 

�ాం���కరణమ�
 

(B) Hydrogenation 
����ో����ష�

 
(C)  Dehydrohalogenation 

 ������ో��ల����ష�
 

(D) Acetylene 
ఎ�ిట���

 

Question No.7 1.00
   

The moisture contained by a substance which exerts an equilibrium vapour pressure equal to that
of the pure liquid at the same temperature is called __________

 అ�ే ఉ��� గ�త వద�  ఉన� స�ఛ����న ద�వం ప����ం�ే సమ���ి�� బ�ష� �ీడ����� సమ�న���న సమ���ి�� బ�ష�

�ీడ���� ప����ం�ే ఒక ప��ర�ం క��� ఉం�ే �ేమను ఇల� �ిల��ా� ర�?
 

(A) Free Moisture 
�ీ� మ��శ��
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(B) Moisture Content(Wet Basis) 
�ేమ �ాతం (�ేమ ఆ����తం)

 
(C) Bound Moisture 

బ�ం� మ��శ��
 

(D) Unbound Moisture 
అ�  బ�ం� మ��శ��

 

Question No.8 1.00
   

The overall process of crystallization from a supersaturated solutions consist of the basic steps of
__________ and of crystal growth.

 ఒక అ�సంతృప�  ��� వణం నుం�� స�ట���కరణం �క� �త�ం ప����య -----------�క� మ��య� స�ట�క వృ���  �క�

��ా థ�క దశలను క��� ఉంట�ం��.
 

(A) crystal face 
స�ట�క ఫలకం

 
(B) growth to macroscopic size. 

మ���� �� ��ి� ప��మ�ణ���� ఎదుగ�దల
 

(C) nucleation 
నూ������ష�

 
(D) magma 

మ��ా�
 

Question No.9 1.00
   

 In order to double the period of a simple pendulum, the length of the string should be
  ఒక �ా��రణ ల�లకం �క� ఆవర�న �ాల��� ��ట��ంప� �ేయ�����, �ి� �ం� �క� �� డవ�ను

 
(A) halved 

సగం �ేయ��
 

(B) doubled 
��ట��ంప� �ేయ��

 
(C) quadrupled 

��ల�గ� ��ట��  �ేయ��
 

(D)  None of the mentioned 
 �ె��ిన �ాట�ల� ఏ�� �ాదు

 

Question No.10 1.00
   

The complete MSDS contains __________
 ప���� MSDS ______ క��� ఉంట�ం��.

 
(A) Physical and chemical characteristics of the chemical 

ర�ాయనం �క� ���క మ��య� ర�ాయన ల�ణ�ల�
 

(B) Physical hazards of the chemical 
ర�ాయనం �క� ���క ప�మ���ల�

 
(C) Health hazards of the chemical 

ర�ాయనం �క� ఆ��గ� ప�మ���ల�
 

(D) All the given options 
ఇ��న ఐ���ాల��
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Question No.11 1.00
   

Which of the following heat flow situations pertains to free or natural convection?
 ���ం�� ఏ ఉష�  ప��ాహ ప���ి�� ������ ల��� సహజ వహ����� ల�బ�� ఉంట�ం��?

 
(A)  Cooling of billets in atmosphere 

 �ా��వరణంల� �ల�� �� �క� క��ం�
 

(B) Cooling of internal combustion engine 
ఇంటర�� కంబష� ఇం�� �క� క��ం�

 
(C)  Flow of water inside the condenser tubes 

 కం�ెన�� ట���  లల� �ట� ప��ాహం
 

(D) Air conditioning installations and nuclear reactors 
ఎ�� కం��ష�ం� ఇ�  �ా� ల�షను�  మ��య� అణ� ��య�క�ర��

 

Question No.12 1.00
   

According to the Fourier's law of heat conduction, the rate of heat transfer by conduction depends
upon

 ఉష�  వహనం �క� �� ��య� �యమం ప��ారం, వహనం ����ా జ���� ఉష�  బ��� ��ట� �����ౖ ఆ��రప�� ఉంట�ం��
 

(A) area of cross section normal to the heat flow 
ఉష�  ప��ా���� అ�లంబం�ా ఉన� మధ��ే�ద ��ౖ�ాల�ం

 
(B)  temperature gradient 

 ఉ��� గ�త ప�వణత
 

(C) both a. and b. 
a. మ��య� b. ��ండూ

 
(D) None of the above 

��ౖ��� �ాదు
 

Question No.13 1.00
   

The Chisel used for cutting key way is
 �� ��ను ��య����� ఉప���ం�ే ���

 
(A) Flat chisel  

�ా� � ��� 
 

(B) Diamond pointed chisel 
�ైమం� �ా�ంట�� ���

 
(C) Round nose chisel 

��ం� ��� ���
 

(D) Cape chisel 
��� ���

 

Question No.14 1.00
   

The below equation, holds well for
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���ం�� స�కరణం ����� చక��ా స���� త�ం��
 

 (A) Steam distillation 
ఆ��� ���దనం (�ీ�ం ���ి�ల�� ష�)

 
(B) Multicomponent distillation 

బహ���ంశ ���దనం (మ�� �ాం�� ��ం� ���ి�ల�ష�)
 

(C)  Flash distillation 
 �ా� � ���ి�ల�ష�

 
(D) Simple distillation 

సరళ ���దనం (�ింప�� ���ి�ల�ష�)
 

Question No.15 1.00
   

A vernier caliper is precise to __________ 
 ఒక �����య� �ా��ప� __________ ����ిష� క��� ఉంట�ం��

 
(A) 0.01 mm 

0.01 mm
 (B) 0.001 mm 

0.001 mm
 (C) 1 mm 

1 mm
 (D) 0.1mm 

0.1mm
 

Question No.16 1.00
   

In a given absorption tower with specified size of packing and with a definite flow of liquid,there is
an upper limit to the rate of gas flow,called __________

 ����ష�  �ా���ం� ��ౖ� మ��య� ��� వణం �క� క��త ప��ాహం�� ఉన� ఇవ�బ��న ఒక అబ��ర��� టవ�  ల� �ాయ�వ�

�క� ప��ాహ��ట�క� ఉం�ే ఎగ�వ అవ��� ________ అ� �ిల��ా� ర�.
 

(A) terminal velocity 
ట����న� ��ల��ిట�

 
(B) loading point 

ల���ం� �ా�ం�
 

(C) flooding velocity 
�� ��ం� ��ల��ిట�

 
(D) end velocity 

ఎం� ��ల��ిట�
 

Question No.17 1.00
   

If an EMF of 16 volts is induced in a coil of inductance of 4 Henry, then the rate of change of
current will be _________

 4 ���� ఇండ����� కల �ా��  ల� 16 ��ల�� ల EMF ���రణ �ెం���ే, కరంట�ల�� మ�ర�� ��ట� _________
 

(A) 16 Amps / Second 
16 ఆం�� / ��కం�
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(B) 32 Amps / Second 
32 ఆం�� / ��కం�

 
(C) 64 Amps / Second 

64 ఆం�� / ��కం�
 

(D) 4 Amps / Second 
4 ఆం�� / ��కం�

 

Question No.18 1.00
   

How is the wavelength of radiation (λ) calculated, when propagation velocity (C) and frequency (ν)
of the radiation is given?

 ��ా ప��ష� ��గం (C) మ��య� ��నఃప�న�ం (ν) ఇ��నప��డ� ���రణ తరంగ�ైర��ం (λ) �ే��ే ల����ంచబడ�త�ం�� ?
 

(A)  λ = C / ν 
 λ = C / ν

 (B) λ = C x ν 
λ = C x ν

 (C)  λ = ν / C 
 λ = ν / C

 (D) None of the above 
��ౖ��� �ాదు

 

Question No.19 1.00
   

The use of a miscible high boiling solvent for increasing the relative volatality is called :
 �ా��� బ�ష��లతను ��ంచ����� �శ�ణ�య మ���� ��� వణ�� ఉప���ంచ���� ------- అంట�ర�

 
(A)  Reactive distillation 

 ప��చ�ా�త�క ���దనం (��య����� ���ి�ల�ష�)
 

(B) Azeotropic distillation 
అ��ట�� �ి� ���దనం

 
(C) Multi-component distillation 

బహ���ంశ ���దనం (మ��-�ాం�� ��ం� ���ి�ల�ష�)
 

(D) Extractive distillation 
సంగ�హణ�త�క ���దనం (ఎ��  ట�� ���� ���ి�ల�ష�)

 

Question No.20 1.00
   

Identify the method of hazard identification from the options given.
 ఇ��న ఐ���ాల నుం�� ప�మ����� గ����ం�ే ������� గ����ంచం��

 
(A) Codes of practice 

���� ఆ� ��ా ���� (అమల�ల�� �బంధనల�)
 

(B) Hazard and Oppurtunity Study 
హజ��� అం� ఆపర���ట� స��� 

 
(C) Hazard and Operability Study (HAZOP) 

హజ��� అం� ఆప����ట� స��� (HAZOP)
 

(D) Hazard Analysis 
హజ��� అ����ి� (ప�మ�ద ����షణ)

 

Question No.21 1.00
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Which dryer is used for drying paper in paper manufacturing unit?
 �ా��తం తయ��� య��ట��  �ా������ �ై� �ేయ����� ఏ డ�య��  ను ఉప����ా� ర�?

 
(A) Turbo dryer 

ట��� డ�య��
 

(B) Tunnel dryer 
ట���� డ�య��

 
(C) Cylinder dryer 

�ి�ండ� డ�య��
 

(D) Rotary dryer 
��ట�� డ�య��

 

Question No.22 1.00
   

The time period of simple pendulum having infinite length is
 అనంత �� డవ� కల �ా��రణ ల�లకం �క� ఆవర�న �ాలం

 
(A) Zero 

సున�
 

(B) 1 
1
 (C) Infinite 

అనంతం
 

(D) None of the above 
��ౖ��� �ాదు

 

Question No.23 1.00
   

The mechanical draught cooling tower may employ forced draught with the fan located at
__________

 __________ వద�  ఉంచబ�ే �ా��  �� ���ా�క� ��� � క��ం� టవ� �� ��  � ��� �  ను క��� ఉండవచు�.
 

(A) bottom 
��ం����గంల�

 
(B) top 

��ౖన
 

(C) top or side 
��ౖన ల��� ప�క�న

 
(D) side 

ప�క�న
 

Question No.24 1.00
   

Conduction plus fluid flow in motion is known as
 వహనం మ��య� చలనంల� ఉన� ప��ా�� ���� �� ఇల� �ిల��ా� ర�

 
(A) Convection 

సంవహనం
 

(B)  Radiation 
 ������ష� (���రణం)

 
(C) Diffusion 
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�ా�పనం
 

(D) Conduction 
వహనం

 

Question No.25 1.00
   

The work required to form particles of size Dp from very large feed is proportional to the square-
to-volume ratio of the product (Sp/Vp).This is called __________

 ��ల� అ��క �ీ� నుం�� Dp ప��మ�ణం కల కణ�లను ఏర�రచ����� అవసరమ��� ప� వసు� వ� �క� ����� -ట�-

�ాల��ం �ష����� (Sp/Vp) అనుల�మ�ను�ాతంల� ఉంట�ం��. ���� __________ అ� �ిల��ా� ర�
 

(A) Rittinger's law 
��ట��ంగ� �యమమ�

 
(B) Kick's law 

��� �యమమ�
 

(C) Bond's law 
బ�ం� �యమమ�

 
(D) Kirchoff's law 

���ా�� �యమమ�
 

Question No.26 1.00
   

To promote backmixing in gaseous phase systems it is desirable to use __________
 �ా��ియ� ���� �ిస�ంలల� బ��� ����ం� ను ��� త���ం�ేందుక� __________ ను ఉప���ంచడం ఆ�ంచద��న��

 
(A) Batch reactors 

బ��� ��య�క�ర��
 

(B) Plug flow reactors 
ప� � ���  ��య�క���

 
(C) Recycle reactors 

����ౖ��� ��య�క�ర��
 

(D) Continuous-stirred tank reactors 
కంట�ను�వ�-�ి��� ట��ం� ��య�క���

 

Question No.27 1.00
   

In the given equation N2 + H2 → 2NH3 ,what number you have to put before H2 to make the
equation balanced?

 ఇ��న స�కరణం N2 + H2 → 2NH3 ల�, స�కరణ��� సమత�ల�ం �ేయ����� �ర� H2 క� మ�ందు ఉం����న

సంఖ� ఎంత?
 

(A) One 
ఒకట�

 
(B) Three 

మ�డ�
 

(C) Two 
��ండ�

 
(D) Four 

��ల�గ�
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Question No.28 1.00
   

Which reactor is suitable for small scale production?
 �న� తర� ఉత����� త��న ��య�క�� ఏ��?

 
(A) Batch reactor 

బ��� ��య�క��
 

(B) Recycle reactors 
����ౖ��� ��య�క�ర��

 
(C) Plug flow reactors 

ప� � ���  ��య�క���
 

(D) Continuous-stirred tank reactors 
కంట�ను�వ�-�ి��� ట��ం� ��య�క���

 

Question No.29 1.00
   

Which of the following process is carried out to provide seating for head of screw?
 సూ�� �క� ���  క� �ీట�ం�  ను అం��ంచ����� ���ం�� ఏ ప����యను �ర����ా� ర�?

 
(A) Counterboring 

��ంట�  బ� ��ం�
 

(B) Countersinking 
��ంట�  �ిం��ం�

 
(C)  Tapping 

 ట���ిం�
 

(D) None of the mentioned 
�ె��ిన �ాట�ల� ఏ�� �ాదు

 

Question No.30 1.00
   

The Hydrometer works on the principle of ________
 ����ో�  �ట� ----------సూత�ం��ౖ ప��ేసు� ం��

 
(A) Buoyancy effect 

బయ��� ఎ���� (ఉత��వన ప���వం)
 

(B) Potential energy 
�ి�� శ���

 
(C) Kinetic energy 

గ� శ���
 

(D) Both potential and kinetic energy 
�ి�� మ��య� గ� శ��� ��ండూ

 

Question No.31 1.00
   

What will be the litmus test if the solution is basic?
 ��� వణం ��ర స���వం కల�ై�ే �ట�� ప��� ఏ�ట�?

 
(A) No change in colour 

రంగ�ల� మ�ర�� ఉండదు
 

(B) Red litmus will turn to blue 
ఎర� �ట��, �� రంగ�ల���� మ�ర�త�ం��
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(C) Blue litmus will turn to red 
�� �ట��, ఎర� రంగ�ల���� మ�ర�త�ం��

 
(D) It will change into orange pink. 

అ�� ����ంజ గ�ల�� రంగ�ల���� మ�ర�త�ం��
 

Question No.32 1.00
   

Find α. If Xd=0.517 and Xw=0.3
 Xd=0.517 మ��య� Xw=0.3 అ��ే, α ను కను��నం��.

 
(A) 5.6 

5.6
 (B) 1.3 

1.3
 (C) 2.5 

2.5
 (D) 3.4 

3.4
 

Question No.33 1.00
   

Which of the given orifice meters requires special calibration for its flow measurements?
 ���ం�� ఏ ఆ����ౖ�   �ట�  క�, ��� ప��ాహ ��లతల��� ప��ే�క �ా��బ��ష� అవసరమవ�త�ం��?

 
(A) Eccentric orifice meter 

ఎ��ంట��� ఆ����ౖ� �ట�
 

(B) Both Segmental orifice meter and Eccentric orifice meter 
�����ంట� ఆ����ౖ� �ట� మ��య� ఎ��ంట��� ఆ����ౖ� �ట�, ��ండూ

 
(C) Concentric orifice meter 

�ా���ంట��� ఆ����ౖ� �ట�
 

(D) Segmental orifice meter 
�����ంట� ఆ����ౖ� �ట�

 

Question No.34 1.00
   

What is the zero error as shown in the figure below?
 

 ���ంద చూ�ిన పటంల� చూ�ినట��  ����ంక �ోషం ఎంత?
 

 (A) -0.7 mm 
-0.7 mm

 (B) -0.3 mm 
-0.3 mm

 (C) 0.7mm 
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0.7mm
 (D) 0.3mm 

0.3mm
 

Question No.35 1.00
   

The term "Entrainer" is used in
 ఎంట���న� అ�� ప���� ఇందుల� ఉప����ా� ర�

 
(A) Azeotropic distillation 

అ��ట�� �ి� ���దనం
 

(B) Multi-component distillation 
బహ���ంశ ���దనం (మ��-�ాం�� ��ం� ���ి�ల�ష�)

 
(C)  Reactive distillation 

 ప��చ�ా�త�క ���దనం (��య����� ���ి�ల�ష�)
 

(D) None of the above 
��ౖ��� �ాదు

 

Question No.36 1.00
   

The employer shall maintain a current __________ for each hazardous chemical present in the
workplace.

 యజమ��, ప� ప��ేశంల� ఉం�ే ప�� ��కర ర�ాయ����� ఉ�ో�గ�లక� అమల�ల� వ�న� ------------ను �ేపట�� �.
 

(A) MSDS 
MSDS

 (B) JSA 
JSA

 (C) Design 
��జ�ౖ�

 
(D) HAZOP 

HAZOP
 

Question No.37 1.00
   

Identify the oldest unit operation in chemical industries which involves the use of solvent to
remove a solute from a solid mixture.

 ఒక ఘన �శ�మం నుం�� ��� ����� ��ల��ంచ����� ��� వణ�� ఉప���ంచ���� క��� ఉం�ే ర�ాయన ప��శ�మలల�

అ� ప��ాతన య��� ప����యను గ����ంచం��.
 

(A) Leaching 
���ళణం(��ం�)

 
(B) Absorption 

��షణం
 

(C) Distillation 
���దనం

 
(D) Drying 

�ై��ం�
 

Question No.38 1.00
   

When electron changes its orbit from outer to inner, energy is
 ఎల�ా�� � తన క��ను ��ల�ప� నుం�� ల�ప� క��క� మ�ర��క�న�ప��డ� శ���
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(A) no change 
మ�ర�� ఉండదు

 
(B) increase and decrease 

�ి�రం�ా ఉంట�ం��
 

(C) absorbed 
���ించబడ�త�ం��

 
(D) released 

�డ�దలవ�త�ం��
 

Question No.39 1.00
   

The material balance around a condenser, is given as
 ఒక కం�ెన�� చుట��  ప��ర� సమ���ి�� ����ే వ����క��ంచబడ�త�ం��

 
(A)  V = L+D 

 V = L+D
 (B) F = D-B 

F = D-B
 (C)  L= V + D 

 L= V + D
 (D)  F = D+B 

 F = D+B
 

Question No.40 1.00
   

Energy of each orbit is
 ఒ���క� క�� �క� శ���

 
(A) fixed 

�ి�రం�ా ఉంట�ం��
 

(B) not same 
ఒ��ల� ఉండదు

 
(C) changed 

మ�ర�త�ం��
 

(D) effected 
ప����తమవ�త�ం��

 

Question No.41 1.00
   

What is the neutral value of pH scale?
 pH ���� �క� తటస�  �ల�వ ఎంత?

 
(A) less than 8 

8 కంట� తక��వ
 

(B) Equal to 7 
7 క� సమ�నం

 
(C) less than 10 

10 కంట� తక��వ
 

(D) Less than 5 
5 కంట� తక��వ

 



1/17/2020 Chemical

https://rinl19.onlineregistrationform.org/VIZAGSTDOC/Chemical.html 33/43

Question No.42 1.00
   

Identify the chemical responsible for Ozone depletion from the given options.
 ఇ��న ఐ���ాల నుం�� ఓజ�� �� ర ��ణ�ం�ేందుక� �ారణమ��� ర�ాయ���� గ����ంచం��.

 
(A) Chlorofluorocarbons 

��� ����� ���ార���
 

(B) Sulphur dioxide 
సల�� డయ������

 
(C) Carbon monoxide 

�ార�� ��������
 

(D) Carbon dioxide 
�ార�� డయ������

 

Question No.43 1.00
   

Name the method used to separate particles according to size alone.
 ప��మ�ణం పరం�ా మ�త��� కణ�లను ��ర��ేయ����� ఉప���ం�ే ���నం ఏ�ట�?
 

(A) Settling 
��ట�� ం�

 
(B) Clarification 

�ా� ���ి��ష�
 

(C) Extraction 
ఎ�� ట�� ��

 
(D) Screening 

�ీ���ం�
 

Question No.44 1.00
   

Below is a list of fire extinguisher types matched with surfaces on which they can be used. Which
is the incorrect option?

 అ� ఉప���ంచబడగ��� తల�ల�� జత�ేయబ��న అ���మ�పక ర�ాల జ���� ఇవ�బ��ం��. �ట�ల� స���ా� ఐ��కం

ఏ��?
 

(A) Class A - Cloth, wood, paper, and rubber 
తరగ� A - దుసు� ల�, కలప, �ా��తం, మ��య� రబ��

 
(B) Class B - Plastics, polyethylene, styrofoam 

తరగ� B - �ా� �ి��  ల�, �ా����, �������� �
 

(C)  Class D - Combustible metals such as magnesium, potassium, titanium, and sodium 
 తరగ� D - ������ియం, �� ట��ియం, ట�ౖట��యం మ��య� �� ��యం వంట� దహన ల��ల�

 
(D) Class C - Wiring, fuse boxes, electrical equipment, and computers 

తరగ� C - ��ౖ��ం�, ఫ��� బ���  ల�, �దు�� ప��క�ాల�, మ��య� కంప��టర��
 

Question No.45 1.00
   

In the polluted water, the values of:
 కల��ితం �ెం��న �ట�ల�, �ల�వల�:

 
(A) COD slightly higher than BOD 

BOD కంట� COD ������ా అ��కం�ా ఉంట�ం��
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(B) BOD slightly higher than COD 
BOD అ���� COD కంట� ������ా అ��కం�ా ఉంట�ం��

 
(C) BOD much higher than COD 

BOD అ���� COD కంట� ��ల� అ��కం�ా ఉంట�ం��
 

(D) COD much higher than BOD 
BOD కంట� COD ��ల� అ��కం�ా ఉంట�ం��

 

Question No.46 1.00
   

Hardness of water is due to the presence of salts of
 ��� లవణ�ల� ఉండటం ����ా �ట��� క��నత�ం �ేక�ర�త�ం��

 
(A) Potassium and Chlorine 

�� ట��ియం మ��య� ��� ��� 
 

(B) Boron and Potassium 
బ� �ా� మ��య� �� ట��ియం

 
(C) Calcium and Magnesium 

�ా��యం మ��య� ������ియం
 

(D) Chlorine and Boron 
��� ��� మ��య� బ� �ా�

 

Question No.47 1.00
   

The advantage of Helical type pressure spring over bourdon gauge is __________
 బ�ర�� ��� కంట� ���క� ట�ౖ� ���జ� �ి��ం� �క� ఉప�గం ---------

 
(A) More dynamic error 

అ��క �ైన�� �ోషం
 

(B) Less sensitivity 
తక��వ �ా� హ�త

 
(C) More sensitivity 

అ��క �ా� హ�త
 

(D) More static error 
అ��క �ా� ట�� �ోషం

 

Question No.48 1.00
   

If threads on a bolt are left hand, threads on nut will be
 ఒక బ� ల�� ��ౖ ఉం�ే �ె�డ��  ఎడమ �ాటం క��� ఉంట�, న�  ��ౖ ఉం�ే �ె�డ��
 

(A) right hand with same pitch 
అ�ే �ి�  �� క��� �ాటం క��� ఉంట��

 
(B) left hand with fine pitch 

��ౖ� �ి� �� ఎడమ �ాటం క��� ఉంట��
 

(C) left hand with same pitch 
అ�ే �ి�  �� ఎడమ �ాటం క��� ఉంట��

 
(D) right hand with fine pitch 

��ౖ� �ి� �� క��� �ాటం క��� ఉంట��
 

Question No.49 1.00
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What is the bond order in O2

+?
 

O2
+ ల� బంధ క�మం?

 
(A) 3.5 

3.5
 (B) 2 

2
 (C) 2.5 

2.5
 (D) 1.5 

1.5
 

Question No.50 1.00
   

What Safety Symbol is this?
 

 ఇ�� ఏ భద�త సం��తం?
 

 (A) Fire Safety 
��ౖ� ���ీ�

 
(B) Open Flame Alert 

బ��రంగం�ా మండ�చున� మంటల ��చ���క (ఓ��� ��� � అల��)
 

(C) Radiation Safe 
������ష� సంర�ణ

 
(D) Biological Hazard 

�వ ప�మ�దం
 

Question No.51 1.00
   

The algebraic sum of the voltages in any closed network is equal to ____________
 ఏ�ే� సంవృత వలయంల�� ��ల�� �ల ��య �త�ం____________ క� సమ�నం

 
(A) Infinite 

అనంతం
 

(B) Source Voltage 
జనక ��ల�� �

 
(C) Unity 

ఒకట�
 

(D) Zero 
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�న�మ�
 

Question No.52 1.00
   

How many types of tolerances are there in screw thread gauge tolerance?
 సూ�� �ె�� ��� ట�ల����  ల� ఎ�� ర�ాల ట�ల����  ల� ఉంట��?

 
(A) 2 

2
 (B) 5 

5
 (C) 3 

3
 (D) 4 

4
 

Question No.53 1.00
   

Select the most expensive flow meter from the options given.
 ఇ��న ఎం�ికల నుం�� అత�ంత ఖ���ైన ���  �ట�  ను ఎంచు��ం��

 
(A) Orifice meter 

ఆ����ౖ� �ట�
 

(B) Venturimeter 
��ంచు�� �ట�

 
(C) Pitot tube 

�ిట�� ట���
 

(D) Both orifice meter and Pitot tube 
ఆ����ౖ� �ట� మ��య� �ిట�� ట��� ��ండూ

 

Question No.54 1.00
   

How should you open the airway of an unconscious casualty?
 ప�మ������ ల���ౖ అ�ేత��వస�ల� ఉన� వ���� �క �ా� మ��ా� �� �ర� ఎల� �ెర�ా�?

 
(A) Jaw thrust 

దవడ��ౖ ఒ����� ప����ంచడం ����ా
 

(B) Head tilt and jaw thrust 
తలను వంచుత� దవడ��ౖ ఒ����� ప����ంచడం ����ా

 
(C) Head tilt and chin lift 

తలను వం� గ��� �� ��ౖ�� ల��ి
 

(D)  Lift the chin 
 గ��� �� ��ౖ�� ల�పడం

 

Question No.55 1.00
   

Yellow and black signs mean:
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పసుప� మ��య� నల�ప� రంగ�ల సం����ల అర�ం:
 

 (A) Safe conditions 
సుర��త ప���ి�త�ల�

 
(B) You must not do something 

�ర� �ేయక�డ� ఒక ప�
 

(C) You must do something 
�ర� �ేయ���న ఒక ప�

 
(D) Hazard or danger 

ప�మ�దం ల��� ��
 

Question No.56 1.00
   

Zero degree Celsius is equal to 
 సు��� �����ల ����య� ����� సమ�నం 

 
(A) 173 K 

173 K
 (B) 273.15 K 

273.15 K
 (C) 473.15 K 

473.15 K
 (D) 373.15 K 

373.15 K
 

Question No.57 1.00
   

The solvent used for absorption should have __________ vapour pressure
 ��షణ ��రక� ఉప���ం�ే ��� వణ� __________ బ�ష� �ీడ���� క��� ఉం��� 

 
(A) high or medium 

అ��క ల��� మధ�స�
 

(B) high 
అ��క

 
(C) medium 

మధ�స�
 

(D) low 
అల�

 

Question No.58 1.00
   

The carbonaceous demand occurs due to oxidation of
 ఇ� ఆ���కరణం �ెందటం వలన �ార�� ��మ�ం� ��ర�గ�త�ం��

 
(A) Nitrogen 

��ౖట�� జ�
 

(B)  Sulfur 
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 సల��
 

(C) Ammonia 
అ���య�

 
(D)  Organic matter 

 కర�న ప��ర�ం
 

Question No.59 1.00
   

The lowest temperature at which the substance will produce sufficient vapour to flash across its
surface momentarily when a flame is applied called __________

 ఒక జ��లను ప����ం�నప��డ�, ��� ఉప��తలం గ�ం�� ఒక� �ణం �ాట� జ��ంచ����� �ా�ా��న �త�ంల��

బ�ష�మ�ను ప��ర�ం ఉత���  �ేయగ��� అత�ల� ఉ��� గ�త __________
 

(A) Flash point 
�ా� � �ా�ం�

 
(B) Ignition point 

ఇ���ష� �ా�ం�
 

(C) Autoignition point 
ఆట� ఇ���ష� �ా�ం�

 
(D) Fire point 

��ౖ� �ా�ం�
 

Question No.60 1.00
   

Hardness of water is conventionally expressed in terms of equivalent amount of
 �ట� తత�మ�న �త�ం పరం�ా �ట� క��నత�ం ��కర�వంతం�ా వ�క�ం �ేయబడ�త�ం��

 
(A) Na2CO3 

Na2 CO3 
(B) MgCO3 

MgCO3 
(C) CaCO3 

CaCO3 
(D) H2CO3 

H2CO3 

Question No.61 1.00
   

How is COD calculated?
 COD � ఎల� ల�����ా� ర�?

 
(A) Waste water is oxidised chemically using sodium in acid solutions 

ఆమ�  ��� వణ�లల� �� ��యం ఉప���ం� వ�ర� �ర� ర�ాయ�కం�ా ఆ���కరణం �ేయబడ�త�ం��
 

(B) Waste water is oxidised chemically using strontium in acid solutions 
ఆమ�  ��� వణ�లల� �ా� � ��యం ఉప���ం� వ�ర� �ర� ర�ాయ�కం�ా ఆ���కరణం �ేయబడ�త�ం��

 
(C) Waste water is oxidised chemically using bromine in acid solutions 

ఆమ�  ��� వణ�లల� బ�� ���� ఉప���ం� వ�ర� �ర� ర�ాయ�కం�ా ఆ���కరణం �ేయబడ�త�ం��
 

(D) Waste water is oxidised chemically using dichromate in acid solutions 
ఆమ�  ��� వణ�లల� �ై��� ��� ఉప���ం� వ�ర� �ర� ర�ాయ�కం�ా ఆ���కరణం �ేయబడ�త�ం��
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Question No.62 1.00
   

Alkane molecules are not attacked by electrophiles or neutrophiles because they are
 ఆల��� అణ�వ�ల� ఎల���� ��ౖ�� ల��� నూ�ట�� ��ౖ�� ����ా �����ేయబడవ�, ఎందుకంట� అ�

 
(A) polar 

�� ల�� (ధృవ)
 

(B) volatile 
బ�ష��లత క���న�

 
(C) non-polar 

���-�� ల�� (అధృవ)
 

(D) unstable 
అ�ి�ర���న�

 

Question No.63 1.00
   

Which of the following hearing protection should be fitted by a professional?
 ���ం�� �ాట�ల� ఏ ������ సంర�ణ ప��క�ా�� వృ��  �ప�ణ�ల� అమ�ా��?

 
(A)   Single use earplugs 

  �ిం��� య�� ఇయ� ప� ��
 

(B) Molded earplugs 
�ల�� � ఇయ� ప� ��

 
(C) Earmuffs 

ఇయ� మ� ల�
 

(D)  None of the above 
 ��ౖ��� �ాదు

 

Question No.64 1.00
   

What type of protection is needed when you are exposed to hazards from flying particles?
 �ా�ల� ఎ���� కణ�ల ����ా సంభ�ం�ే ప�మ������ �ర� బ��ర�త���నప��డ� ఏ రక���న సంర�ణ అవసరం అవ�త�ం��?

 
(A)  Eye protection 

 కంట� సంర�ణ
 

(B) Face protection 
మ�ఖ సంర�ణ

 
(C) Head protection 

తల సంర�ణ
 

(D) Both a and b 
a మ��య� b ��ండూ

 

Question No.65 1.00
   

Choose the example pertaining to Evaporation from the options given.
 ���ం�� ఇ��న ఐ���ాల నుం�� బ��ీ�భవ����� ఉ��హరణను ఎంచు��ం��.

 
(A) Separation of liquids from solids 

ఘనప���ా� ల నుం�� ద��ా�� ��ర� �ేయడం
 

(B) Concentration of aqueous solutions of sugar 
చ���ర �క� ఆక�� �� ల��ష�(జల ��� వణం) ను �ాఢపర�డం
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(C) Separation of Diesel from crude oil 
క�� � ఆ�� నుం�� ����  ను ��ర��ేయడం

 
(D) Separation of solids according to their size 

�ాట� ప��మ�ణ�ల ప��ారం ఘనప���ా� లను ��ర��ేయడం
 

Question No.66 1.00
   

A force is completely defined when we specify
 మనం ���� �ె��ినప��డ� ఒక బలం ప�����ా �ర��ంచబడ�త�ం��

 
(A) Magnitude 

ప��మ�ణం
 

(B) Direction 
��శ

 
(C) Point of application 

ప��గ �ందువ�
 

(D) All the above 
��ౖవ��

 

Question No.67 1.00
   

Name the thermometer which works on the principle of Thermoelectricity.
 థ��� ఎల�����ిట� సూత�ం��ౖ ఆ��రప�� ప��ే�� థ����ట� ఏ��?

 
(A) Thermocouple 

థ���కప��
 

(B) Mercury in glass Thermometer 
��ర����� ఇ� �ా� � థ����ట�

 
(C) Bimetallic Thermometer 

బ�ౖ��ట��� థ����ట�
 

(D) Pyrometer 
��ౖ���ట�

 

Question No.68 1.00
   

The solvent rich phase in liquid extraction is known as __________
 ద�వ సంగ�హణంల� ��� వణ� అ��కం�ా ఉం�ే దశను __________ అ� అంట�ర�

 
(A) Extract 

ఎ��  ట�� ��
 

(B) Fractional distillation 
అం�క ���దనం (��ా �న� ���ి�ల�ష�)

 
(C) Reflux 

���� ��
 

(D) Raffinate 
ర��ౖ���

 

Question No.69 1.00
   

Which manometer is used to read the head directly on a single scale instead of subtracting two
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distance readings?
 దూరంల� ఉన� ��ండ� ����ంగ�లను వ�వకలనం �ేయ����� బదుల��ా ఒక �ిం��� ���ల���ౖ ���  ను ��ర��ా చదవ�����

ఏ మ����ట��� ఉప����ా� ర�?
 

(A) Enlarged -Leg float manometer 
ఎ�  ల���  � ల��-��� � మ����ట�

 
(B) The well manometer 

��� మ����ట�
 

(C) The ring manometer 
��ం� మ����ట�

 
(D) U-tube manometer 

U-ట��� మ����ట�
 

Question No.70 1.00
   

The radiation takes place
 ������ష� �ే� ����ా జర�గ�త�ం��

 
(A) through molecular communication 

అణ� ప��ారం(కమ�����ష�) ����ా
 

(B) through vacuum  
�న� య�నకం ����ా 

 
(C) both a. and b. 

a. మ��య� b. ��ండూ
 

(D) None of the above 
��ౖ��� �ాదు

 

Question No.71 1.00
   

Identify the pressure measuring device from the options given.
 ఇ��న ఐ���ాల నుం�� �ీడ���� ����ే ప��క�ా�� గ����ంచం��

 
(A) Bourdon gauge 

బ�ర�� ���
 

(B) Thermocouple 
థ���కప��

 
(C) Rotamater 

��ట��ట�
 

(D) Orifice meter 
ఆ����ౖ� �ట�

 

Question No.72 1.00
   

In Alkenes, the Carbon atoms are connected to each other by a
 ఆల��నులల� �ార�� పరమ�ణ�వ�ల� ఒక����� ఒకట� ����ే సం���ంచబ�� ఉంట��

 
(A) Double bond 

��� బంధం (డబ�� బం�)
 

(B) Triple bond 
��బంధం (ట��ప�� బ�ం�)
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(C) Not connected 
సం��నం �ేయబ�� ఉండవ�

 
(D) Single bond 

ఏక బంధం (�ిం��� బ�ం�)
 

Question No.73 1.00
   

What is the least count of vernier bevel protractor?
 �����య� బ���� ��� ట�� క�� �క� క�స ��లత (���  ��ం�) ఎంత?

 
(A) 5' 

5'
 (B) 25' 

25'
 (C) 10’ 

10’
 (D) 20' 

20'
 

Question No.74 1.00
   

The figure below shows the final reading on a vernier caliper with a zero error of -0.3 mm. What is
the actual measurement?

 

 ���ం�� పటమ� -0.3 mm ����ంక �ోషం�� ఒక �����య� �ా��ప� �క�అం�మ ����ం�  ను చూ�ిసు� ం��. ��� �ాస�వ

��లత ఎంత?
 

 (A) 9.99cm 
9.99cm

 (B) 10.32 cm 
10.32 cm

 (C) 9.72mm 
9.72mm

 (D) 10.05 cm 
10.05 cm

 

Question No.75 1.00
   

What is the temperature gradient in the conduction heat transfer?
 వహనం ����ా జ���� ఉష�  బ���ల� ఉ��� గ�త ప�వణత ఎంత?

 
(A) Change in temperature per unit change in cross-sectional area parallel to the direction of

heat flow 
ఉష�  ప��ాహ ��శక� సమ�ంతరం�ా ఉన� మధ��ే�ద ��ౖ�ాల�ం �క� య��� మ�ర��క� ఉ��� గ�తల� క���

మ�ర��
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(B)  Change in temperature per unit change in distance in the direction of heat flow 
ఉష�  ప��ాహ ��శల� దూరంల� క��� య��� మ�ర��క� ఉ��� గ�తల� క��� మ�ర��

 
(C) Change in temperature per unit change in time 

�ాలంల�� య��� మ�ర��క� ఉ��� గ�తల� క��� మ�ర��
 

(D) Change in temperature per unit change in cross-sectional area normal to the direction of
heat flow 
ఉష�  ప��ాహ ��శక� అ�లంబం�ా ఉన� మధ��ే�ద ��ౖ�ాల�ం �క� య��� మ�ర��క� ఉ��� గ�తల� క���

మ�ర��
 


