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Section: Mental Ability
1. Select the option that is related to the third term on the same basis as the second term is
related to the first term.

Lawyer : Court : : Doctor : ?

(a) Diagnosis (b) Medicine
(c) Hospital (d) Practice
2, Faraz went from point M to N. First, he went 3 km to the East; then, turned right and went

2 km. From there, he turned left and walked for 5 km. Finally, he turned right and walked

kmto reach point N. What is the shortest distance between point M and point N?

(a) 8.25 km (b) 10 km
(c) 11.5 km (d) 12 km
3. A piece of paper is folded and punched as shown below in the question figures. From thegiven

answer figures, indicate how it will appear when opened.

OA4N O oA4N O
RN 4 N
N U N U
(a) BNIZ O ) BN O
S L gSZ%
7 00N
(0 L @ LA

4, SH W #H, & YA QU 9T § - Teh Y HAA: HHRUA (A) 3R gE H HROT (R) T AT &1 T§ AL
gV o et & & 19 Wl SRl T R, 36 WY gkl RN H favevor w AR AeiRa W
o 31t & @l @r & / @ € 3R F R, A F T fawor B
HAFUA: HRA TH NhdiiaD U &
HROT: HRA H THR AR G@RT oA AT FiATATRAT gary =g S gl
(a) A TTed § fehet R HcT B
(b) A 3R RaEr IcT § 3R R, A fir T =arer gl
(c) A®cT § fdhel R 38T B

(d) A 3R R a7 § dfehT R, A &7 TET ITEAT 8T gl
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5. Select the option that is related to the third figure on the same basis as the second figure is

related to the first figure.

3 I [ o [ X ) A A ©
II <« |® Iiill "X vvv ® ?
<+
<« —
A A
@ |A A v | VA
%4 ANAN
>A \YA
© | DAL OINAY
> A< VA4
6. Which of the following answer figure completes the series of the question figure?
O 7 ml @ O of
O O | ?
O z - W O
O V| Ok 0O
(@) @ f° 2 O
| O | |
I O v I | V|
(c) “ (d) O B O
| O A |
7. Which option will fill in the blanks and complete the series correctly?
KSH22, MVI26, PZK31, _
(a) TDO36
(b)
TNE38
(c) TFO37 (d) TEN11
8. In this question, two statements have been given followed by two conclusions numbered Iand

II. Assuming that all information in the statement is true, analyse the two conclusionstogether

and determine whether any of them logically and definitely follow(s) from the information

given in the statement.
Statements:
i. All potatoes are tomatoes.

Conclusions:

i. Some tomatoes are potatoes.
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13.

14,

ii. All onions are potatoes.

(a) Only conclusion I follows (b) Neither I nor II follows

(c) Both I and II follo (d) Only conclusion II follows

Which option will replace the blanks and complete the given series correctly?

BD, FH, JL, NP, __

(a) RS (b) RT

(c) ST (d) SuU

The Venn diagram given in the question represents the relationship between the itemsgiven

in which of the following options?

(a) fathers, blood relations and daughters

(b) flowers, honey and bees

(c) apples, brinjals and vegetables

(d) human beings, doctors and women

Preeti is Harish's only daughter. Lakhan is Birendra's only son. Lakhan's sister Neeti is married
to Manas. Preeti has only one brother, Manas. How is Manas related to Birendra?

(a) Brother-in-law (b) Son-in-law

(c) Father-in-law (d) Son

Out of the given options, three are similar in a certain manner. However, one option is NOT
like the other three. Select the option which is different from the rest.

(a) Ahmedabad (b) Shimla

(c) Dehradun (d) Raipur

W, X, Y and Z are sitting around a square-shaped table. W is sitting to X’s immediate right. Y
is sitting to Z’s immediate left. Which of the following statements is false?

(a) Xis to the left of Z (b) Z is between X and Y

(c) W is between X and Y (d) Z is facing W

Mahesh travelled 2 km to the West from his home; then, turned right and went 2 km. From
there, he turned left and travelled for 2 km. Finally, he turned right and walked 2 km to reach
his office. To which direction is Mahesh's office located with respect to his home?

(a) South-west (b) South east

(c) North east (d) North west
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J, K, M and N are sitting on a bench facing the same direction. J is sitting next to K but not
next to M. N, who is sitting at the extreme right, is not sitting next to either K or M. Which of
the following statements is not true?

(a) M is sitting to the right of K (b) K is sitting next to M

(c) Mis at one end (d) Jis between K and N

In a code language, monkey is called lion, lion is called tiger, tiger is called elephant, and
elephant is called bison. Then, as per the words used in that code language, which one ofthe
following will have black and yellow stripes over its body?

(a) Bison (b) Lion

(c) Tiger (d) Elephant

Which number will replace the blanks and complete the given series correctly?

9, 18, 25, 30, 33, __

(a) 37 (b) 36

(c) 34 (d) 35

Which number will replace the blanks and complete the given series correctly?

96, 98, 90, 94,82,88, ____, 80,60

(a) 76 (b) 70

(c) 72 (d) 92

From the given answer figures, select the one in which the question figure ishidden/embedded.

(a) (b)

(c) (d)

Select the option that is related to the third term on the same
basis as the second term isrelated to the first term.

Soldier : Fight : : Scientist : ?

(a) Tools (b) Research

(c) Laboratory (d) Technology
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Section: General Awareness

1. Which of the following tax was introduced by the 87th Amendment of Constitution?
(a) Income Tax (b) Wealth Tax
(c) Goods and Services Tax (d) Service Tax
2, ILO stands for
(a) Indian Labour Organisation (b) International Labour Organisation
(c) Industrial Labour Organisation (d) Institutional Labour Organisation
3. Octopus belongs to phylum.
(a) Hemichordata (b) Echinodermata
(c) Arthropoda (d) Mollusca
4, drew a clear line of distinction between the Crown and the Company.
(a) Pitt's India Act (b) Charter Act
(c) Morley Minto Act (d) Rowlatt Act
5. Which among the following is not a tributary of Brahmaputra river?
(a) Teesta (b) Siang
(c) Tons (d) Manas
6. is India's highest peacetime military decoration.
(a) Kirti Chakra (b) Param Vir Chakra
(c) Ashoka Chakra (d) Shaurya Chakra
7. Nanda Devi is the highest peak of .
(a) Kerala (b) Uttarakhand
(c) Odisha (d) Tripura
8. Who is the hero of the story in Pandavani style of folk music?
(a) Arjuna (b) Bhima
(c) Nakula (d) Sahadeva
9. authorized the Government to imprison any person without trial and conviction in

a court of law.

(a) Rowlatt Act (b) Pitt's India Act
(c) Morley Minto Act (d) Charter Act
10. Linus Pauling won the Nobel Prize for Chemistry in 1954 and for n 1962.
(a) Physics (b) Literature
(c) Peace (d) Medicine
11, Until 1999, the Union Budget was announced at 5 pm on the last working day of ?
(a) February (b) April
(c) March (d) January
12, are imposed on items like cigarettes and alcohol.
(a) Sales taxes (b) Luxury taxes
(c) Sin taxes (d) Custom Duty
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With which amendment, Privy Purse was abolished?

(a) 32nd (b) 20th

(c) 40th (d) 26th

Apurvi Chandela became the world number one in women’s Air Rifle category.
(@) 25 m (b) 10 m

(c) 50 m (d) 30 m

Pitt's India Act was passed in

(a) 1794 (b) 1820

(c) 1780 (d) 1784

The chemical name of lime is
(a) Calcium Oxide

(b) Sodium Bicarbonate

(c) Calcium carbonate

(d) Silicon Dioxide

Koyna Dam is one of the largest dams located in __ . Wi
(a) Maharashtra (b) Gujarat

(c) Madhya Pradesh (d) Punjab

The Khelo India Youth Games 2019 were declared open in

(a) Mumbai (b) Pune

(c) Chennai (d) Kolkata
What is the SI unit of thermodynamic temperature?

(a) Kelvin (b) Hertz

(c) Ampere (d) Candela
Which among the following dance form is not associated with Assam?
(a) Bhortal Dance (b) Jhumur

(c) Bihu Dance (d) Bardo Chham

Section: Arithmetic Ability
The average of 4 terms is 40 and the 2nd term is 1/4 of the remaining terms. What will be

the 2nd number?

(a) 32 (b) 36

(c) 48 (d) 40

Amit gets 84% marks in examination. If these are 420 marks. Find the maximum marks.
(a) 490 (b) 500

(c) 520 (d) 460

Find the HCF of 110, 220, 880.

(a) 220 (b) 110

(c) 660 (d) 330
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4,

10.

Ife el &1 T HAg HT Fel &TBT 4704 sq cm § AT 30 TET HAg & T AT A

(a) 3469 sq cm (b) 3263 sq cm

(c) 3136 sg cm (d) 3348 sq cm

The sum of squares of two given numbers a and b is 164,000. Their LCM and HCF are 2660
and 20 respectively. Find the sum of { (a/b) + (b/a) }.

(a) 3.2708 (b) 2.0827
(c) 3.0827 (d) 2.2708
The cost of 360 pens is Rs. 7920. Find the cost of 140 pens.
(a) Rs. 3008 (b) Rs. 3084
(c) Rs. 3800 (d) Rs. 3080

The following pie-chart shows the sources of funds to build an expressway. If toll collection is
outsourced to an agent. How much will the agent need to collect as toll if his commissionis
10% of the toll collection?

Source of funds

(a) Rs. 4590 crores (b) Rs. 5500 crores

(c) Rs. 4500 crores (d) Rs. 5000 crores

A person borrows Rs. 12,000 for 2 years at 2% p.a. simple interest. He immediately lends it
to another person at 17/4 p.a. for 2 years. Find his gain in the transaction per year.

(a) Rs. 360 (b) Rs. 270

(c) Rs. 210 (d) Rs. 320

The cost price of 15 articles is the same as the selling price of A articles. If profit is 25%.
Find the value of A.

(@) 16 (b) 12

(c) 10 (d) 8

The speed of a train is 120 kmph. What is the distance covered by it in 15 minutes?
(a) 20 km (b) 30 km

(c) 40 km (d) 10 km
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The compounded ratio of (1:3), (6:5) and (7:10) is:
(a) 7/30 (b) 7/23
(c) 7/25 (d) 7/22

Evaluate: (13 x8-vV81 x6+ 1)+ (V49 +72-18x 2+ 19)

(a) 57/63 (b) 63/57

(c) 62/51 (d) 51/62

A class carried out an experiment to measure the lengths of different classroom. The
results of the experiment are shown in the histogram. The length of each classroom was

measured to the nearest meter. How many classrooms were less than 25 meter in length?

10 9
9
8
7
> 6
§ 5
o 4
93
w2
1
0
10-15 15-20 20-25 25-30 30-35 35-40
Length (m)
(a) 13 (b) 9
(c) 5 (d) 10
Calculate the volume of sphere with diameter 42 cm.
(a) 48007 cu cm (b) 42963 cu cm
(c) 38808 cu cm (d) 28660 cu cm

o\ & ¥ & vcds & (365 faT) 319er 9 & veh & TUST W mm & EfAeh auT &r AT9T| 387 379+ IRoma
A Aepean Afeer & g fFan| 3maafRT 3a% JA@sT & aRomAT Fr garfdar &1 et fhasy =t
anfiRer 10 33 & &a A2

140 135

=t = G
()
(=)

22

7

10-15 15-20 20-25 25-30 30-35 35-40
aat (mm)
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(a) 216 (b) 208
(c) 236 (d) 186
How long does a train 153 meters long running at the rate of 90 kmph take to cross a bridge

622 meters in length?

(a) 31 second (b) 29 second
(c) 28 second (d) 30 second
forey 31efaTer & el &7 3 24 § AN S 3/7 & K &2

(a) 20:44 (b) 22:46

(c) 24:48 (d) 18:42

The price of 12 chairs is equal to that of 3 tables. The price of 16 chairs and 5 tables together
is Rs. 22,320, then find total price of 8 chairs and 2 tables.

(a) Rs. 8810 (b) Rs. 9920

(c) Rs. 9910 (d) Rs. 8820

Ajay saves 42% of his monthly salary. If he spends Rs. 34,800, then find his savings?
(a) Rs. 26,800 (b) Rs. 23,600

(c) Rs. 24,500 (d) Rs. 25,200

63 persons can repair a car in 18 days, working 6 hours a day. In how many days will 48
persons, working 7 hours a day, complete the work.

(a) 20 (1/4) days (b) 28 ( 5/2) days

(c) 22 (3/4) days (d) 19 (9/3) days

Section: General English
Select the option that best expresses the meaning of the idiom or phrase given below.
'Throw a wrench in the works'
(a) to do something badly or cheaply
(b) to describe exactly what is causing a situation or problem
(c) when a task/something is very easy
(d) to create an obstacle that makes things more difficult
Select the word segment that substitutes (replaces) the bracketed word segment correctly
and completes the sentence meaningfully. Select the option 'no correction reQ.uired' if the
sentence is correct as given.
In simple words ‘Welfare’ (mean a state of well being and happy.)
(a) mean a state of well beings and happiness
(b) means a state of well being and happiness
(c) mean a states of well being and happy.

(d) No correction required
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Select the most appropriate word that fills in the blank correctly and completes the sentence

meaningfully.

40% of the country support the new law.
(a) isnt (b) do
(c) doesn't (d) is

Some parts of a sentence have been jumbled up, and labelled P, Q, R and S. Select the option
that gives the correct sequence in which these parts can be rearranged to form a meaningful
and grammatically correct sentence.

P: my very photogenic mother died

Q: in a freak accident on a picnic because of lightning

R: I don't remember much about her

S: except her beautiful red dress

(a) RQPS (b) RSQP

(c) PRSQ (d) PQRS

Select the word that is closest in meaning (SYNONYM) to the word given below.

ADMONISH

(a) Comply (b) Reprimand
(c) Ravish (d) Abusive
Select the word that is spelled correctly.

(a) Twotonic (b) Tewtonic
(c) Tootonic (d) Teutonic

Some parts of a sentence have been jumbled up, and labelled P, Q, R and S. Select the option
that gives the correct sequence in which these parts can be rearranged to form a meaningful
and grammatically correct sentence.

P: claws to grip and kill their prey.

Q: They have long, sharp teeth and

R: Tigers are big cats.

S: They live in grasslands and forests.

(a) RSQP (b) PSRQ

(c) RPQS (d) PQRS

Select the word that is opposite in meaning (ANTONYM) to the word given below.

FICKLE

(a) Urbanised (b) Certain

(c) Character (d) Neglect

The sentence below has been divided into three parts. Select the part of the sentence that
has an error. If the sentence has no error, select the option 'No Error'.

Rinku kiss her nieces / goodbye for the / very last time.

(a) goodbye for the (b) No Error

(c) very last time. (d) Rinku kiss her nieces

10
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Select the most appropriate word that fills in the blank correctly and completes the sentence

meaningfully.

The police arrested three suspects
(a) have (b) are
(c) is (d) has

Select the option that best expresses the meaning of the idiom or phrase given below.

'Pot calling the kettle black'

(a) To be wise or cunning

(b) To be right and wrong at the same time

(c) To be from a specific neighbourhood or area

(d) To criticize someone for something you're guilty of

The sentence below has been divided into three parts. Select the part of the sentence that
has an error. If the sentence has no error, select the option 'No Error'.

Neither / of the boys / have returned.

(a) No Error (b) have returned.
(c) Neither (d) of the boys
Select the word that is spelled correctly.

(a) Kaves (b) Caalfes

(c) Calfes (d) Calves

Select the most appropriate 'one word ' for the expressions given below.

To desire strongly or persistently

(a) Xenophobia (b) Yearn

(c) Zealot (d) Zenith

Select the word segment that substitutes (replaces) the bracketed word segment correctly
and completes the sentence meaningfully. Select the option 'no correction required' if the
sentence is correct as given.

To them zoos are( more then animal prisons maintaining) for human amusement.

(a) more the animal prisons maintaining

(b) No correction required

(c¢) more than animal prisons maintaining

(d) more than animal prisons maintained

Comprehension (Q16 - 20):

Read the passage below and answer the questions that follow.

The Giraffe (Giraffa) is an African even-toed ungulate mammal, the tallest living terrestrial
animal and the largest ruminant. It is traditionally considered to be one species, Giraffa
camelopardalis, with nine subspecies. The giraffe is the tallest animal in the world, attaining a
height of 5.5m, its incredibly long neck accounting for much of its height. The long neck has

resulted in a complex blood circulatory system, which is not yet fully understood by zoologists.

11
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Adult males generally reach a height of about 5 metres and females about 4,5 metres. Big
males can weigh a massive 1200 kilograms while females usually weigh some 800 to 900
kilograms. Their skin colour is tan with light brown patches on females and dark brown patches
on males. Both males and females have short horns covered in skin.

Because of their very long necks, Giraffes are able to feed on the foliage of trees that is not
accessible to other herbivores. The long prehensile tongue is used to pull pods and leavesinto
the mouth which are then stripped from the stems with the spatulate incisor teeth.

Giraffes are fairly social animals and get together in herds from time to time. However, there
is no group bonding. Youngsters stay with a few adult females and the males are nomadic and
move between groups of females. Because Giraffes do not have a fixed breeding season, males
are always wandering in search of receptive females. The male's fight for dominance, and for
the right to mate with females, is fascinating to watch. They use their long muscular necks to
strike at an opponent's body and wrestle by twining their necks around each other. The loser
is pushed off balance and the encounters very rarely lead to serious injury.

Receptive cows are continuously courted by adult bulls. They have a gestation period of 457
days whereafter a single calf is born. At birth a calf weighs about 100 Kg and they are weaned
between six to eight months, but only about 52 per cent of the calves ever reach maturity,
since the young are preyed upon by Lions, Hyenas and Leopards. Giraffes are generally quiet
animals that go about their business with an air of serenity. Occasionally, when disturbed, they

will snort and, when attacked by predators, they bellow.

A baby giraffe weighs about kg

(a) 100 (b) 800

(c) 500 (d) 1200

the gestation period for giraffes is days.

(a) seven hundred and forty five (b) four hundred and fifty seven
(c) one hundred and eighty (d) Five hundred and fifty seven
Which of these are sounds are produced by the giraffe when disturbed

(a) bellow (b) growl

(c) snort (d) chuckle

There are how many sub species of giraffes?

(a) four (b) eight

(c) one (d) nine

The male giraffes fight for dominance using which of these body parts?
(a) legs (b) tongue

(c) neck (d) horns

12
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Section: General Hindi
1. rAfaf@d wea &, IR Adhedr # &, 39 T&T Ahed T g HT ST arFARi & v v Aqsg F AFheq

&
S #fasT # 37 arer @l-
(a) gxeelt (b) 3fafy
(c) 3T (d) JeTeT
2. fAFfaf@a ued &, IR fahedl # &, QT 91T Aeg & FAW 31T ardl ashod & giAT|
e
(a) A (b) 7O
(c) & (d) emAT
3. frfaf@d wea #, IR fwedt # @, 30 Rewed &1 @a F & A Red gga aag & @6 [he
gl

(a) g JT@lI 1T §, 96 1T &l

(b) a8 ST@T SITaT § 9 ST &
(C) @& TGl oI §- 946 S &l
4. fArAfaf@d 9ot #, aR Aol # @, 30 e & T8 HY S HIssh A U AT ereg & AR FaLwor
& A arem Ahed gl
A IS SET & (SHER) AT &l

(a) AEATHS (b) FoTaTaH
(c) A= d&aEam® (d) AfRad it ares
5. Arafaf@d ueaT &, IR Jeul # ¥, 37 QFed &7 II9 FL A U T e F Feil HIGdraess T &1
el fased &l
ETHRTEAT
(a) 4&H (b) et|
(c) g (d) erAeRaTT

6. ﬁmﬁﬂ@amaﬁ,wﬁwﬁﬁﬁ,mﬁwmwﬁﬁmm%rs—cra}?f@ltragaﬂ?r%@w
e 3o fawed gl

IS
(a) rearafear (b) 3reaTad:
(c) 3reaTIhde (d) 3r&aT9ht

13
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rafaf@d a2t &, IR Aeeul # @, 39 [GFed &1 T N S U 10 s FT TEr Tl Aqeg &1

fashe &

HadT

(a) swadrar (b) srarfear

(c) Hafedr (d) stafear

AT 9T &, IR RAhedl H F, 39 T& Aheqd & I3 Y A YIT ¥ §a77 s ¢
(a) R (b) 3cuteT

(c) AfEa (d) Faer

Aafaf@a v &, IR [ereal & A, 39 Ahed 7 I Y S BT 31T I T & Fiol T oY [Fhed ar
UgA 39T HIYUT & IGT 8|

(a) HiGTE AT el (b) 379Ut aIATH el

(CE YR GEIC) (d) IHET TAATT et

rafaf@d uea &, IR Aeedl & A, 37 ey &1 T¥a &L & QU v g & v @@y awfFa
arerm faseT gl

HIA-39el Wl H TG AT

(a) 3ue aRfEAfd & dse @ (b) 3H & L@t

(c) g & T@ar (d) 39et FHA F FHIH IGAT

RAFAfaf@a 92T &, I FFcdl # ¥, 39 [TFeTd &1 I HY of U T e &1 Ty [AudT 37T arer
feeq & gfav)

Ioodel
(a) 39 (b) 3sirelt

(c) gfFer (d) rerer

ffaf@a g &, IR [Ahedl & &, 39 fAweT FT T H S 39TT & o g
(a) 9eam (b) AT

(c) ar (d) "reren

feAfaf@d et &, aR feedl # @, 38 Ahed & T HY S U a1 eg &1 TE AfraAHIH
Uuse; I aheT &

e

(a) drde (b) B & 31T

(c) qoet (d) &

14
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feAfaf@d et &, IR fahedl # @, 38 fsed &1 9 H S QU a0 Fgrar & v &€ 31 aren
[EE i

3Fhel W YT TSl

(a) SITET STUT-dGThT Sl (b) FEE 3T

(c) AT Frer (d) T&fr & &1 o ol

et uest #, IR fawedl & @, 30 Fohed 1 Tha A S HIsosw & QT A0 Aqeg & AR HLTH
qEY qrad HAAH F FEH HeoT Awe g

(a) () st el off & S|

(b) (38=1) A AAET T3 FT?

(c) (3=8ie) Tgel @ & 30 IR A a1 F foram 2|

(d) Fur (3M9) 39 faART T Fah THET T HITST|

Comprehension (Q16-20):
fArafaf@a srgarer & u¢ 3R QU 1w wea & 39 &I

arelleT reT & qlel T (T =ell 37 T & 3R o ST & T ol | R I G&TT &1 Sclair

AR ¢ o PIAel TadeT HT & Fucl AT ST? FAT dhael died S & MUR G Al HI GUETOT HROT

TE 8?7 IAh hihd 38 (T feet-feet 30X &9 o &1 AT § 6 6T & YR | & IJ§ "
g Fehchl § o faerdl @ A &l fhder @osn & 3R $o &1 A § & et dr sravgeshar &
& &1 I Had U ST &1 TUET & faaii A O F AW W HIT F H1G, 9911 AR 3797 d@-akg
AT @t &1 Ao §1 3Tehl afic 33 Sl §, @-SUH 6 WA 81 Sd g1 ool ot d<di & H1Y-

|1 ATAT-fAar o defraard g S &1 Fren ¥ qQed 7 giell, o Slae fhaer aver 3R g g |

39 3leoe @ 3ugEd e Qifsre?

(a) & fagamdt shaet

(b) 3%! ¥ Temd

(c) T3t 1 AST

(d) T0eTr @1 §HA

qfiemst ¥ fFY Faer wX @ T 7

(a) fRvem #fay (b) faezref =
(c) PIHS FTIA (d) 9T saaET
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Section: Disciplinel
A compound mechanism will have which of the following number of links:
(a) 4 (b) 5
(c) 3 (d) 2
A steam engine develops 600 kW at 180 r.p.m. The coefficient of fluctuation of energy is found
to be 0.5 and the fluctuation of speed is required to be kept within £1% of the mean speed.
The maximum fluctuation of the energy during operation is given by:
(@) 150 kN-m (b) 50 kN-m
(c) 100 kN-m (d) 120 kN-m
The inside radius of the contact surfaces in a plate clutch is 60 mm and outside radius is120
mm. If the axial force in plate clutch is 5 kN with uniform wear condition, then the average

pressure in the plate clutch is:
(a) 18140 N/m? (b) 13124 N/m?2
(c) 10140 N/m?2 (d) 14744 N/m?2

A mechanism consists of four links and two lower pairs without any higher pairs then thetotal

degrees of freedom in the mechanism is:

(@) 6 (b) 2

(c) 3 (d) 5

The effect of creep in belt drive is:

(a) Reduce the velocity of driver pulley (b) Increase the velocity of driven pulley
(c) Reduce the velocity of driven pulley (d) Increase the velocity of driver pulley

The mass of the belt per unit length in belt drive of pulleys is 10 kg/m. The maximum tension
in a belt is 3000 N. The velocity of the belt for maximum power transmission:

(@) 10 m/s (b) 5 m/s

(c) 15 m/s (d) 20 m/s
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If the tension in tight side and slack side of the belt is 3000 N and 1500 N, respectively. The
effective driving force at the circumference of the driven pulley is given by:

(a) 2000 N (b) 1000 N

(c) 4500 N (d) 1500 N

If the young’s modulus for Steel plate is 200 GPa and it develops a strain of 2 afterexpansion

under a tensile load. The stress induced in the Steel plate is:

(a) 50 x 103MPa (b) 400 x 103MPa

(c) 150 x 103MPa (d) 100 x 103MPa

The function of flywheel is to:

(a) Reduce the fluctuation of speed (b) Increase the fluctuation of speed
(c) Maintain the constant speed (d) Reduce the speed of crankshaft

The number of discs on the driving shaft and driven shafts are 3 and 4, respectively. Determine
the number of pairs of contact surfaces for friction clutch.

(a) 8 (b) 6

() 5 (d) 7

The cranks in quick return motion rotates through angle 180 degree in clockwise direction
for cutting stroke. Then the ratio of time of cutting stroke to time of return stroke is:

(a) 1.5 (b) 0.5

(c) 0.8 (d) 1

If the length of a copper plate is 10 mm and this length is increased to 15 mm after an
expansion under the tensile load of 50 N. The engineering strain developed in the plate is:
(a) 0.2 (b) 2

(c) 0.5 (d) 5

If the distance between the centers of two pulleys in a belt drive is 0.5 m and the diameter
for the larger and smaller pulleys are 1 m and 0.5 m, respectively. The two pulleys in belt
drive is connected by an open belt then the angle of contact at the smaller pulley is given by:
(a) 30° (b) 120°

(c) 180° (d) 60°

The tensile load applied in axial direction on a rectangular plate is 100 N. If the area of
rectangular plate is 4 mm?Z. The stress develop in the plate will be:

(a) 2.5 MPa (b) 15 MPa

(c) 25 MPa (d) 50 MPa

Which of the following mechanism provides the controlling force in Watt governor?

(a) Both Action of gravity and Arrangement of springs

(b) Action of gravity

(c) None of the given options

(d) Arrangement of springs
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If the module of a gear is 10, then the circular pitch of the gear is:

(a) 31.4 (b) 62.8

(c) 314 (d) 3.14

The surface contact between two elements of a pair is known as:

(a) Lower pair (b) None of the above
(c) Both higher and lower pair (d) Higher pair

The velocity of a belt in belt drive mechanism is 5 m/s. The tension in tight side of belt is
2000 N while the tension in slack side of belt is 1000 N. The power transmitted in the belt

drive is:
(a) 5 kW (b) 1 kW
(c) 2 kw (d) 1.5 kW

The external and internal radii of the frictional faces in clutch are 100 mm and 60 mm,

respectively. Determine the mean radius of friction face assuming the uniform pressure

condition.
(a) 1. 60 mm (b) 70 mm
(c) 82 mm (d) 78 mm

The diameter of driver and follower are 30 and 60 cm, respectively. The velocity ratio of a
belt drive is given by:

(@) 2.5 (b) 0.5

(c) 2 (d) 1.5

Section: Discipline 2
Which of the following law states that intensity of pressure at a point in a static fluid is equal
in all directions?
(a) Pascal’s law (b) Newton’s law
(c) Mohr's law (d) Faraday'’s law
A square plane surface is 4 m wide and 4 m deep. It lies in vertical plane in water and its
upper edge is horizontal and coincides with water surface. Estimate the total pressure onthe

plane surface.

(a) 500 kN (b) 214 kN

(c) 200 kN (d) 314 kN

Bernoulli's equation is obtained by integrating which of the following equation of motion:
(a) Navier-stokes equation (b) Reynold’s equation of motion

(c) Euler’s equation of motion (d) Newton’s law of viscosity

The pressure head and kinetic head of water flowing through a pipe of diameter 60 cm are 50
m and 4 m, respectively. Determine the total head of the water at a cross-section which is 6
m above the datum line.

(a) 56 m (b) 54 m
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(c) 60 m (d) 48 m
An oil of viscosity 0.5 N s/m2 and relative density 0.6 is flowing through a circular pipe of

diameter 40 cm and of length 500 m. The average velocity of the oil is 2 m/s. Determine the

pressure drop in a length of 500 m.
(a) 200 kN/m?2 (b) 100 kN/m?2
(c) 250 kN/m?2 (d) 150 kN/m?2

A liquid of specific gravity 0.68 is flowing through a venturimeter having inlet diameter 50 cm
and throat diameter 30 cm. The liquid-mercury differential manometer shows a reading of 20

cm. The specific gravity of mercury is 13.6. Find the difference of the pressure head.

(a) 3.8 m of liquid (b) 2 m of liquid

(c) 5 m of liquid (d) 5.8 m of liquid

The hydraulic machines which converts the mechanical energy into hydraulic energy areknows
as:

(a) Stator (b) Turbine

(c) Motor (d) Pump

The space of 20 mm between the two parallel vertical plate is filled with an oil of viscosity 2N
s/mz. Determine the shear stress in oil if one plate is displaced with a velocity of 1 m/s:

(a) 100 N/m?2 (b) 50 N/m?2

(c) 150 N/m?2 (d) 200 N/m?2

The rate of increase of pressure in a vertical downward direction is equal to which of the
following properties of a liquid?

(a) Density (b) Specific gravity

(c) Specific volume (d) Specific weight

A liquid is compressed in a cylinder from a volume of 0.02 m3 at 200 N/m2 pressure to a
volume of 0.01 m3 at 400 N/m2 pressure. The bulk modulus of elasticity of the liquid is:

(a) 500 N/m?2 (b) 1000 N/m?

(c) 400 N/m?2 (d) 600 N/m?2

If the density of a liquid is 50 kg/m3, then specific volume of liquid is:

(a) 0.02 m3/kg (b) 0.05 m3/kg

(c) 400 m3/kg (d) 500 m3/kg

Which of the following instruments is used to measure both alternate current and as well as
direct current power?

(a) Ohmmeter

(b) Induction wattmeter

(c) Dynamometer wattmeter

(d) Megger
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Which of the following criteria is correct for the bearing to operate under hydrodynamic
conditions?

(a) The bearing characteristics number must be greater than bearing modulus

(b) No criteria are required

(c) The bearing characteristics number must be less than bearing modulus

(d) None of the given options are correct

A Pelton wheel is having a mean bucket diameter of 4 m and is running at 1500 r.p.m. The

discharge through nozzle is 0.2 m3/s and net head on the Pelton wheel is 500 m. Determine
the power available at the nozzle:

(a) 1051 kW (b) 981 kW

(c) 551 kW (d) 850 kW

The rate of shear strain for a liquid is 10 s™1 and the coefficient of viscosity of the liquid is 0.5

N s/m2. Determine the shear stress develop in the liquid:

(a) 20 N/m2 (b) 15 N/m?

(c) 10 N/m?2 (d) 5 N/m2

When the fluid is at rest then which of the following is correct:

(a) Surface tension is zero (b) Specific gravity is zero
(c) Total pressure is zero (d) Shear stress is zero

An oil of viscosity 0.5 N s/m2 and relative density 0.6 is flowing through a circular pipe of
diameter 60 cm and of length 500 m. The average velocity of the oil is 2 m/s. Determine the
Reynolds number.

(a) 1440 (b) 1350

(c) 1260 (d) 1800

The type of fluid flow in which the velocity at any given time does not change with respectto
space is known as:

(a) Uniform flow (b) Non-uniform flow

(c) Steady flow (d) Newtonian flow

The speed of journal in a journal bearing is 1500 r.p.m. The absolute viscosity of the lubricant

is 0.02 kg/m-s and the bearing pressure on the projected bearing area is 1N/mm2. Determine
the bearing characteristics number.

(a) 30 (b) 25

(c) 15 (d) 20

Two litre of a liquid weighs 10 N then specific weight of the liquid is:

(a) 3500 N/m?3
(b) 6000 N/m3
(c) 2000 N/m3
(d) 5000 N/m3
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Section: Discipline 3
1. If the manometric efficiency and mechanical efficiency of a centrifugal pump are 70% and

80%, respectively. Determine the overall efficiency of the pump.

(a) 0.1 (b) 0.56
(c) 0.53 (d) 0.6
2, A Pelton wheel is running at 2000 r.p.m. and it develops 68.67 kW shaft power. The

discharge through nozzle is 0.02 m3/s and net head on the Pelton wheel is 500 m. The

overall efficiency of the Pelton wheel is:

(a) 0.45 (b) 0.5
(c) 0.7 (d) 0.9
3. Which law of thermodynamics assigns a quality to different form of energy, and also indicates

the direction of any spontaneous process?

(a) 1st law of thermodynamics (b) 2nd law of thermodynamics
(c) Zeroth law of thermodynamics (d) 3rd law of thermodynamics
4, A stationary mass of gas is compressed without friction from an initial state of 0.5 m3 to

and 0.2 MPa to a final state of 0.3 m3 and 0.2 MPa. Determine the workdone by the system.

(a) 40 kJ (b) 30 kJ
(c) 50 kJ (d) 80 kJ
5. Which of the following energy is stored in the system due to transfer of heat to the system

and transfer of work from the system?

(a) Entropy (b) Internal energy
(c) Enthalpy (d) Energy
6. The increase in hardness due to cold working is called:
(a) Spheroidising (b) Normalizing
(c) Work-hardening (d) Hot-hardening
7. The rake angle for a cutting tool to turn a work piece is 30°. The cutting ratio for thisorthogonal

machining is 1 then shear angle for the orthogonal machining will be:

(a) 30° (b) 60°
(c) 65° (d) 45°
8. If the work material for machining operation is brittle, then which type of chip will formduring

the machining:

(a) Serrated (b) Discontinuous chip
(c) Continuous chip (d) Continuous chip with built-up edge
9. The undeformed chip thickness for orthogonal machining of a steel pipe is 0.5 mm and the

thickness of deformed chip produced after machining is 0.2 mm. Determine the cutting ratio.
(a) 1. 0.1 (b) 2. 0.4
(c) 3.1.5 (d) 4. 2.5
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The welding process in which filler material is supplied by a metal working electrode isknown

as:
(a) Electric arc welding (b) Thermite welding
(c) Forge welding (d) Gas welding

The heat transfer in a cyclic process are 20 kJ, -28 kJ, -2 kJ and 40 kJ. Determine the total
work for this cycle process.

(@) 30 kJ (b) 45 kJ

(c) 54 kJ (d) 40 kJ

The rate of change of enthalpy with respect to temperature when pressure is held constantis
known as:

(a) Specific entropy at constant pressure

(b) Entropy at constant pressure

(c) Specific heat at constant pressure

(d) Heat at constant pressure

The heat input to a heat engine is 40 kJ while the heat output from the hear engine is 20 kJ.
Determine the efficiency of the heat engine.

(a) 0.3 (b) 0.45

(c) 0.35 (d) 0.5

The heat engine which violates the Kelvin-Planck statement is known as:
(a) PMM2 (b) PMM1

(c) IC engine (d) Carnot engine

A steel containing carbon above 0.8% is known as:

(a) Chrome steel aneealing (b) Eutectoid steel

(c) Hypoeutectoid steel (d) Hypereutectoid steel

The energy consumed per unit volume of the material removed during the orthogonal
machining is called:

(a) Specific gravity (b) Specific cutting force

(c) Specific cutting energy (d) Specific material removal rate

The feed rate of single point cutting tool is 3 mm/revolution and the work piece is rotating at
600 r.p.m. Determine the total machining time to turn the cylindrical surface of length 300
mm of the work piece.

(a) 1. 5 sec (b) 15 sec

(c) 20 sec (d) 10 sec

Which of the following heat treatment process is carried out to remove the gases trapped in

the metal during initial casting?

(a) Hardening (b) Spheroidising
(c) Annealing (d) Tempering

A steel alloys containing 36% of nickel is known as:

(a) Invar (b) Mild steel

(c) Chrome steel (d) Stainless steel
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the design of die, by a compressive force or impact, is known as:
(a) Hot casting (b) Cold casting
(c) Hot forging (d) Cold forging

Section: Discipline 4
1. A block of mass 4Vv2 kg is at rest on the inclined plane. The inclined plane is inclined at an
angle of 135° from horizontal direction in anticlockwise direction. Determine the coefficient of

friction so that block can start slide in downward direction, assume the acceleration of gravity

as 10 m/s2.
(a) All the options are correct
(b) Coefficient of friction must be less than 1
(c) Coefficient of friction must be greater than 1
(d) Coefficient of friction must be equal to 1
2, A thin cylinder of internal diameter 1 m and thickness 0.02 m contains a gas. The tensile

stress in the material is not to exceed 100 MPa then determine the internal pressure of the

gas.
(a) 10 N/mm?2 (b) 6 N/mm?2
(c) 8 N/mm?2 (d) 4 N/mm?2

3. The volume changes from 2 m3 to 5 m3 during the process of heat addition in the diesel

cycle for an operation of a C.I engine. Determine the cut-off ratio.

(a) 0.6 (b) 1.2
(c) 0.4 (d) 2.5
4, The masses of vapour and liquid are 3 kg and 2 kg, respectively in the mixture. Determine

the dryness fraction of the liquid-vapour mixture.

(a) 1.5 (b) 0.8
(c) 0.6 (d) 0.34
5. A ball is falling freely from a height of 20 m then the velocity of ball when it reaches the

ground at 20 m is (assume the acceleration of gravity as 10 m/sz)?

(a) 40 m/s (b) 30 m/s
(c) 10 m/s (d) 20 m/s
6. In a Ranking cycle, the work done by turbine during expansion of steam is 8 kJ while the work

required for pump to feedback the water into the boiler is 6 kJ. Determine the work ratio.

(a) 0.9 (b) 0.25
(c) 0.34 (d) 0.75
7. Which of the following is correct for entropy of an isolated system?
(a) It can never decrease (b) It exists only for irreversible process
(c) Itis always zero (d) It can decrease
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The compression ratio is 25 for an air standard diesel cycle. A total heat of 800 kl/kg is
supplied during the reversible constant pressure heat addition process while 400 kJ/kg heat
was rejected during reversible constant volume process. The efficiency of the cycle is:

(a) 0.6 (b) 0.4

(c) 0.3 (d) 0.5

A block of mass 10 kg is sliding on the ground with applied external force of 20 N. The

coefficient of friction between the block and the ground is 0.1. Determine the linear
acceleration of the block. Assume the acceleration due to gravity as 10 m/sz.

(a) 2 m/s2 (b) 1 m/s?

(c) 0.5 m/s2 (d) 3 m/s2

The ambient air temperature is 27 °C and a domestic food freezer maintains a temperature

of -23 °C. If heat leaks into the freezer at the continuous rate of 2.5 kJ/s then determine the

least power necessary to pump this heat out continuously.

(@) 1 kw (b) 1.5 kW

(c) 2 kW (d) 0.5 kW

Which of the following air standard cycle contains two reversible adiabatic and tworeversible
isochores?

(a) Rankine cycle (b) Diesel cycle

(c) Carnot cycle (d) Otto cycle

If the slenderness ratio of a column is small, then the crippling stress will be:

(a) Low (b) zero

(c) High (d) Constant

The radius of gyration of a rigid body is 5 m and the mass of rigid body is 2 kg. Determine

the mass moment of inertia of the rigid body.

(a) 50 kg-m?2 (b) 40 kg-m?2

(c) 30 kg-m? (d) 10 kg-m?

The shear stress of a circular shaft is maximum at which of the following point:
(a) Inner surface of the shaft (b) Outer surface of the shaft
(c) Center of the shaft (d) Axis of the shaft

A body of mass 5 kg is rotating with angular velocity 10 rad/s in a circular path of radius 0.1
m. Determine the centrifugal force acting on the body.

(a) 100 N (b) 50 N

(c) 80N (d) 60 N

The ball A of mass 4 kg moving with velocity 5 m/s is colliding with another ball B of mass 6
kg. Both the balls are moving in the same direction. Determine the velocity of ball B if both
the balls start moving with a common velocity of 8 m/s after collision.

(@) 5m/s (b) 10 m/s

(c) 8 m/s (d) 12 m/s
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A solid shaft of 2 m diameter is used to transmit torque. The maximum shear stress induced

to the shaft is 100 N/mz. Determine the maximum torque transmitted by the shaft.

(a) 146 N-m (b) 188 N-m

(c) 165 N-m (d) 157 N-m

A triple riveted lap joint with zig-zag riveting is to be designed for 16 mm thick plate.
Determine the diameter of the rivet hole.

(a) 24 mm (b) 30 mm

(c) 20 mm (d) 4 mm

The tearing resistance of the plate in single riveted butt joint is 35 kN. The shearing resistance
and the crushing resistance of the rivet are 20 kN and 30 kN, respectively. Determine the
efficiency of rivet joint and assume the strength of plate as 25 kN.

(a) 0.5 (b) 0.6

(c) 0.8 (d) 0.7

The flywheel of a steam engine has a radius of gyration 2 m and mass 2000 kg. The starting
torque of the steam engine is 4000 N-m and is constant. Determine the angular acceleration
of the flywheel:

(a) 0.5 rad/s? (b) 0.4 rad/s?
(c) 0.2 rad/s? (d) 0.8 rad/s?

Section: Discipline 5
Two rectangular bars of equal area 50 mm?2 are subjected to two different stress of 200 and

400 N/mmz, respectively. Determine the total load on the composite bar.

(a) 30 kN (b) 60 kN

(c) 50 kN (d) 80 kN

The five cells, each of e.m.f. 6 and internal resistance 4 Q are connected in series across an

external resistance 10 Q2. Determine the circuit current.

(a) 1.5A (b) 2 A

(c) 1A (d 3A

A battery supplies 6 joules of energy per coulomb then the e.m.f. of the battery is:
(a) 4V (b) 6V

(c) 3V (d) 5V

The average value of alternate current over one cycle is:

(a) 0.5 (b) O

() 1 (d) -1

The resistance of a conductor is 0.2 Q then the conductance is:
(a) 85 (b) 5S

() 10S (d) 4s
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If a charge of 2 C is placed at a point and the charge have electrical potential energy of 20 J,
then determine the electric potential.

(@) 30V (b) 20 V

(c) 5V (d) 10V

When gases are entrapped on the surface of casting due to solidification of metal then oval
cavity is formed. This type of casting defect is known as:

(a) Cold shut (b) Swell

(c) Blowholes (d) Drop

Which of the following condition is correct to get the maximum current in series-parallel
grouping of cells?

(a) The external resistance should be equal to the total internal resistance of the battery

(b) The external resistance should be less than the total internal resistance of the battery

(c) The external resistance should be greater than the total internal resistance of the battery
(d) No condition is required

The algebraic sum of the current meeting at a junction in an electrical circuit is zero is known
as which of the following law:

(a) Newton’s law (b) Kirchhoff’s current law

(c) Kirchhoff’s voltage law (d) Faraday’s law

The efficiency in power system under maximum power transfer conditions is:

(@) 0.5 (b) 0.3

(c) 0.6 (d) 0.4

Which of the following welding process does not uses the consumable electrode?

(a) Gas metal arc welding

(b) Submerged arc welding

(c) Gas tungsten arc welding

(d) Both gas metal arc and submerged arc welding

The welding defect which reduces the cross-sectional thickness of the base metal and which
reduces the strength of the welding zone is known as:

(a) Undercut (b) Inclusions

(c) Distortion (d) Lamellar tearing

Which of the following law if obeyed by the linear circuit law?

(a) Power law (b) Ohm’s law

(c) Kirchhoff’s law (d) Mohr's law
Which of the following device is used to measure the e.m.f. of a cell?
(a) Potentiometer (b) Voltmeter

(c) Ohmmeter (d) Ammeter

The unit for billing of electrical energy is:
(a) kv (b) kW
(c) kWh (d) kJ
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16. Which of the following factors indicates that wave departs from a sinusoidal condition?
(a) Form factor (b) Current factor
(c) Shape factor (d) Error factor
17. Which of the following is correct for alternate current and alternate voltage?
(a) Alternate current is vector (b) Alternate voltage is scalar
(c) Both are scalar (d) Both are vector
18. Nodal analysis is based on which of the following law?
(@) Ohm’s law (b) Kirchhoff’s voltage law
(c) Kirchhoff’s current law (d) Faraday’s law
19, The cutting force during machining of a copper alloy is 20 N and the cutting velocity is 5m/s.

Determine the power required for the machining.

(a) 150w (b) 100 W
(c) 120 W (d) 180 W
20. The flow of free electron in definite direction is called:
(a) Voltage (b) Electric current
(c) Free electrons (d) Valence electrons
Kk K >k
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