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1.

Ans.

Sol.

Ans.

Sol.

gradeup
log 75/16 - 21log 5/9 + log 32/243 =7

A. 4 log 2 B. 2 log 2
C.log 2 D. none of these
C

Tip -

(i)logab =1loga + logb
(ii) loga/b=1loga-logb
(iii) log @™ = n log a
log 75/16 - 2 log 5/9 + log 32/243
= log 75/16 - log (5/9)% + log (32/243)
:log(75x81x32)
16 X 25 X 243

= log 2

Hence, (C) is the correct answer
If A, B and C can respectively complete a piece of work in 20, 24 and 36
days respectively, how many days will they take to complete the work, if
they work together?

16 1

A. 83— B. 6=
43 4
C. 9l D. ';E
4 20
A
Let total work = LCM (20, 24, 36) = 360
Efficiency of A = 360_ 18
20
Efficiency of B = ﬁ:15
24
Efficiency of C = %:10

Total efficiency (A + B + C) =18 + 15 + 10 = 43

Time taken = @:SE.
43 43

s Vision 2022
el A Course for ESE & GATE
.S Mechanical Aspirants

2


http://www.gradeup.com/

o

www.gradeup.co gradeup

3.

Ans.

Sol.

Ans.

Sol.

Anand & Ravi start together to cover a certain distance. The speed of
Anand is 7 km/h and speed of Ravi is 6 km/h. If Anand reaches the

destination 1 1/2hrs before Ravi reaches the destination, find the distance.

A. 63 Km B. 64 Km
C. 65 Km D. 66 Km
A

LCM of Anand’s & Ravi’s speed = 42

So, if distance is 42 km then

Anand covers that distance in 6 hrs.

Ravi cover that distance in 7 hrs.

Which does not satisfy the condition given in question

So, if we assume the desired distance is 63 km (63 also a LCM of 6 & 7)

Distance 63
: = = = 9hrs.)
Time 7

Then, Anand cover the distance in 9 hrs. (speed =

Distance 63
=

22— 10.5hrs.)

Time 6

Ravi cover the distance in 10.5 hrs. (speed =

Now, the distance = 63 km.
The product of the ages of Ankita and Sunita is 240. If twice the age of

Sunita is more than Ankita’s age by 4 years. What is Sunita’s age?

A. 12 years B. 20 years
C. 24 years D. 16 years
A

Let the Ankita's age be x years, then Sunita’s age will be 240/x years.
According to question,

2*(240/x) = x + 4

=>x2+4x-480=0

= X2+ 24x - 20x - 480 =0

=>(X+24)(x-20)=0

= X = 20 years

And Sunita’s age = 240/20 = 12 years
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5. The difference between squares of two consecutive odd integer is always
divisible by.
A.3
C.7 D. 8

Ans.D

Sol. Can be easily verified as
32-12=8
52 - 32 = 16, both are divisible by 8

6. A train leaves station P at 5 AM and reaches station Q at 8 AM on the same
day. Another train leaves station Q at 7 AM and reaches station P at 9 AM

on the same day. The time at which the two trains cross each other is :

A.7:12 AM B. 7:36 AM
C. 7:44 AM D. 7:24 AM
Ans.D

Sol. Let A be the train leaving station P towards Q and
B be the train leaving station Q towards P.
Time taken by A = 3 hrs
Time taken by B = 2 hrs
Ratio of time taken by Aand B = 3:2
Speed « (1/ Time)

Speed of A 2

Speed o B 3

Now, let the speed of A and B be 10 kmph and 15 kmph respectively.

So, the distance between P and Q will be 10 x 3 = 30kms.

Now distance travelled by A in 2 hrs (till B has not moved) = 10 x 2 = 20
Distance left to be travelled = 30 - 20 = 10 km

Trains moving in opposite direction will cross each other in = (10 / 25) x
60 mins

= 24 mins. ie.they'll cross each other at 7:24 AM

oS Vision 2022
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7.

Ans.

Sol.

Ans.

Sol.

Sheela is Ravi’s sister-in-law. Rani is Ravi’s brother. Ram’s wife is Sheela.
Deepa is Ravi’s sister. Deepa’s mother is Shanthi. How is Sheela related to
Shanthi?

A. Mother-in-law B. Daughter-in-law
C. Granddaughter D. Daughter
B

Shanthi is mother of Ravi, Ram and Deepa.

Sheela is the wife of Ram.

Therefore, Sheela is the daughter-in-law of Shanthi.
Hence the correct response is (B).

Find the pair of letters which will come in blank spaces marked as '?’

VWXYEDCBRST??

A. GU B. UI
C.IU D. IG
B

A careful look at the alphabets in the given series shows a pattern:
VWXY - EDCB RST? etc

VoE WoD XoGY op; 6. 5™ from end corresponds to a* from

beginning etc. It is a cluster of 4 consecutive letters which is taken at a
time, "Therefore, the next 4 letters will be RSTU-IHGF etc.

Hence the last 2 letters will be U and I i.e. option (b).

A group of boys and girls know either French or Spanish. The number of
boys and girls are in the ratio 1 : 4. 30% of the girls know Spanish and the
rest of them know French. On the other hand, 50% of the boys know
Spanish and the rest of them know French. A student is chosen at random
from the group of students who knows Spanish. What is the probability

that the chosen student is a girl?

75 Vision 2022
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A 2 B 12
7 17
C 20 D 8
41 13
Ans.B

Sol. Let the number of students be 100. Since ratio of number of boys : girls is
1 : 4; it means number of boys is 20 and number of girls is 80. 30% of
girls know Spanish = number of girls who know Spanish = 30% of 80 = 24
50% of the boys know Spanish = number of boys who know Spanish =
50% of 20 = 10
Total number of students who know Spanish = 24 + 10 = 34
Hence probability that a gill is chosen from the group of students who

know English

34 17j.e. (b).
10. A man had 7 children. When their average age was 12, a child aged 6

years died. The average age of the remaining six children is:

A. 13 years B. 10 years
C. 11 years D. 14 years
Ans. A

Sol. Total age of 7 children = 12 x 7 = 84 years
Since a child aged 6 years died.
Therefore,

The average age of the remaining 6 children = % _ % 13

Hence, option A is correct.

11. Train A having length of 420 m crosses a platform whose length is 50%
more than that of train A in 35 second. In how much time it can cross
another train B, whose length is 380 m and running in the opposite
direction with the speed of 180 km/hr?

A. 20 seconds B. 30 seconds
C. 15 seconds D. 10 seconds

E. 50 seconds

oS Vision 2022
-~ A Course for ESE & GATE
A Mechanical Aspirants

6


http://www.gradeup.com/

o

www.gradeup.co gradeup

Ans.

Sol.

12.

Ans.

Sol.

13.

D

Let the speed of train A be ‘D m/s’
Length of the platform = 420 x 1.50
= 630 meters

A.T.Q,

(420+630) = 35 geconds
D

1050 =35 x D

D = 30m/s

Speed of train A = 30 m/s
Speed of train B = 180 km/h
=180 x5+ 18 m/s

= 50 m/s

Time taken by train B to cross train A = 389+420
20+30
= 10 seconds
The product of two numbers is 2028 and their H.C.F is 13. The numbers of
such pair is:
A1l
C.3
B

Let the numbers be 13a and 13b.

Then, 13a x 13b = 2028

ab = 2028/169 = 12

Now, the co-primes with product 12 are (1, 12) and (3, 4).

So, the required numbers are (13 x 1, 13 x 12) and (13 x 3, 13 x 4).
Clearly, there are 2 such pairs.

Hence, option B is correct.

We are given a square of side 22 cm. A circle of maximum possible diameter

is inscribed in this square. If a point is chosen at random inside the square,

then the probability that it will lie inside the circle is

Ans.
75 Vision 2022
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Sol.

Areaof the circle
Areaof the square

Re quired probability =

Biggest possible circle that can be inscribed in the given square would, be
touching all the four sides of the square internally implying that:
The diameter of this circle = side of the square = 22 cm

; m(11=x11)
Areaof thecircle  m(11x T _0.785

Required probability = =
. P v Areaof thesquare (22x22] 4

14. Which of the following means ‘Cast Iron Stomach’?

A. The ability to eat foods that others may find unusual, unpalatable, or
too spicy

B. In thorough and exact detail

C. To refuse to do something due to fear (real or perceived).

D. To eat, often quickly or enthusiastically.

E. None of these

Ans. A

Sol. ‘Cast iron stomach’ refers to the ability to eat food that others may find
unusual, unpalatable, or too spicy.

15. Two solutions of alcohol A and B were mixed to obtain 20 litres of new
solution C. Before they were mixed, the first solution A contained 1.6 litres
of alcohol while the second solution B contained 1.2 litres of alcohol. Before
mixing if the percentage of alcohol in the first solution A was twice that in

the second B, what was the volume of the first solution A before mixing?

A. 6 litres B. 6.4 litres
C. 7.2 litres D. 8 litreS
Ans.D

Sol.
Let the volume of the first A in the mixture be “x” litres, the volume of the

second B in the mixture must be (20 - x).

% of alcohalin A = (%. 100
7 Vision 2022
-~ A Course for ESE & GATE
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% of alcohalinB = | 1.2 %100
L20-x )
I N\ It N\
(161, 100=2x/-12 |<100
Lx ) L20-x)

16.

Ans.

Sol.

16 - 0.8x = 1.2x

x = 8 litres

G is in north of H at distance of 13m who is in the west of I at distance of
7m. M is in the west of G at distance of 8m. Now, M is in which direction

with respect to I?

A. South-East B. North-East
C. North-West D. South-West
C

We know that:

o

Nonk-West Regittl] ooy Fase Region

Wes e o> Easi

South-West Region | Sowh:-East Region

Zxxh
We can show the given data in the following figure:

G
M8rn

13m

H 7m

From the above figure, its clearly can be seen that M is in north-west
direction with respect to I.

So, the correct answer is option C.

A Course for ESE & GATE
Mechanical Aspirants
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17. A series is given with one term missing. Select the correct alternative from
the given ones that will complete the series. 480, ?, 24, 8, 4
A. 98 B. 96
C. 104 D. 88
Ans.B
Sol. The series will be,
480+ 5 =96
96+ 4 = 24
24+ 3 =8
8-2=4

18.

Ans.

Sol.

19.

Ans.

Hence, option B is the correct response.

||/Common]||| In the following question, out of the four alternatives, select
the word similar in meaning to the given word. |||End]|]|

Vindicate A. Disprove

B. Validate

C. Rebut

D. Refute

B

Vindicate means to prove that what someone said or did was right or true,
after other people thought it was wrong.

Disprove means to prove that something is false.

Validate means to check or prove the validity or accuracy of something.
Rebut means to claim or prove that evidence or an accusation is false.
Refute means to prove that something is wrong.

Thus, the word "validate" is the correct synonym of the given word.

A rectangular swimming pool of length 30 m and breadth 15 m has a
uniformly sloping floor. It is 1 m in depth on one end of its length and 2 m
at the other. How much water is needed to completely fill this pool?

A. 1350 cubic mts B. 2025 cubic mts

C. 675 cubic mts D. 2700 cubic mts

C

A Course for ESE & GATE
Mechanical Aspirants
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Sol.

20.

Ans.

Sol.

Length of pool= 30m

Breadth of pool= 15 m

Height of pool at one end=1m

And at other end=2m

In this way we have a trapezium whose height is 30 m and other two sides

are Imand 2 m

1
-(30)(1+2) = 45sgm
So area of trapezium = 2{: ) ) 1

Volume of water required =45x 15=675 cubic mts
If a landlord sell a portion of land for Rs. 40000, one-fourth of the outlay

was gained. What should be the selling price in order to have loss of 25%?

A. Rs. 38750 B. Rs. 38000
C. Rs. 24000 D. Rs. 22000
C

Given that, if a landlord sell a portion of land for Rs. 40000, one-fourth of
the outlay was gained.
We know that,

B 100= SP
100+ gain%
[055%
SP=[1- % CP
100
Gain = CP/4

(i
Gainv%= 2" 100
cp

1
—*xCP
—Gain% = — »x100=25%
Cp_maxmum
Thus, CP=—-0"—2— = Rs.32000

25
Now, SP in order to have loss of 25% = {1_m} x 32000

75 Vision 2022
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= 3/4 x 32000
= Rs. 24000
21. Laplace transform for L2t . s 4¢ IS
4
A 57t B.___s—%
452-165+80 452—-165—80
C._s2 D. __s72
452 165480 452 —165—80
Ans.C
Sol.
(s—a)
L(e® cos bt) = G-a)7 1D
1 1 s—2 s—2 s—2
L(—ezt cos4t) = - ( ) = —
4 4(s—2)*+16 4(s?—45+20) 4s2—16s5+80
22. Let p=f(z)=z*+2z=u+iv, Where, z is a complex variable such that z = x +

iy, then valueofuatz=1+iis___ .
Ans.

Sol.

P=2z2+4+ 2z

P=(x+iy)? + 2(x + iy)

P =x?-y?+ 2ixy + 2x + 2iy
P=(x?-y2+ 2x) + i(2xy + 2y)
P=u+iv

s U =x2-y24 2x

Z(1+i)

= (% y)=(1,1)
su=1-142=2

-

23.The particular integral of x* j;—xg+y=llogx is
A, & +2 B, 2&"+4
C. logx+2 D. 2logx+4
D
. Vision 2022
el A Course for ESE & GATE
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Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

Let x = e?

logx = lne?=> x =z

yp = 2logx+4
The value of ¢ (3x — 2y)dx + (x — 4y)dy, where Cis a circle x2 + y2 =4

A. 4n B. 8n
C. 12n D. 16n
C

Using Green’s theorem:

- rs0 ap
Pdx +Qdy = jf — — — | dxd
£ Qay ) (ﬂx B}r) Y

P =3x—2y

Q=x—4y

ar a9 _
dy _ ax
=-2, 8

= ﬂ(i—{—z})dxdy= [3;11:3: 3-R=3-mr?=12n

So, the correct option is (c).
By Newton-Raphson method, the root of x* - x — 10 =0 which is near to x

= 2 will be -------------- (round of to 2 decimal places)

Here f(x) = x* - x - 10, so that f'(x) = 4x3 - 1

Therefore
75 Vision 2022
«2|: |* A Course for ESE & GATE
Ml Mechanical Aspirants
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26.

Ans.

Sol.

27.

Ans.

Sol.

Xn+1 = Xn = f{(Xn)/f'(Xn) = Xn = (Xn*- Xn = 10)/( 4xn° - 1)
i.e, Xn+1 = (Bxn*+ 10)/ (4%n3 — 1) --------mmmmmmmmom- (1)
Forn=1&put xo =2in (1) we get X; = 1.871

On further two iterations i.e, X2 = 1.856 and X3 = 1.856

since X2 = X3, the required root will be 1.856.

Find the value of integral ff =2l 4x is
X

(—(x=2)x<?2
lx_zl_{(x—Z)'x>2
J’Slx—2|dx_J’ —(x—2) (x—2)
1 X - 1

f(—1+g)dx+f(1—;)dx

= —2- 1)+ QInD? + @)} - 2(Inx)}

2ln2-21 (3)
n n{3

3
2

4
—2m| £ =21n(§) = 0.575

The value of ["/*log(1 + tang)d@ will be ----

AT B. T
4iag2 . log2
C.* D.1
. log2
B
Let
4 /4
. [*10g(1 + tang)de _ [, log (1 + tan G ~ e)) do
a a
Since, Jy fGdx= [ f(a—x)dx
: Vision 2022
el A Course for ESE & GATE
M Mechanical Aspirants
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So,
m/4 1-tan@ /4 2
I = fﬂ lOg (1 + 1+mnﬂ) ad = IU lOg (1+mnﬂ) de

[T*10g2dg _ [*log(1 + tan) do

I=
L= S og2de |
o = EIG(gZ
I = gIGgZ

28. Two persons A and B take turns in throwing a pair of dice. The first person
to throw 9 from both dice well be awarded the prize. If A throws first, then

the probability that B wins the game is

9 3
A. 17 B. 17
8 1
Ans.B
- , , . 4 1
Sol. The probability of throwing 9 with two dice is p = 369

Therefore, the probability of not throwing with two dice is

1 8
—(1-pl=1--=-2
q=(1-p) 5 9

Case 1: If A has to win, he should throw 9 in 1t or 3 or 5t attempt.
Case 2: If B has to win, he should throw the dice 9 in 2" or 4t chance.

Therefore, B’s chance of winning the game is

(8 (1) (8 1 ) gx% 8
_[§,‘XL§,|_L§JX§_ """""""" ST e 17
t-|5)

29. There are 3 fair coins and 1 false coin with tails on both sides. A coin is
chosen at random and tossed 4 times. If ‘tails’ occurs in all 4 times, then

the probability that the false coin has been chosen for tossing is ___.

Ans.
75 Vision 2022
el A Course for ESE & GATE
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Favorable Qutcomes
otal possible outcomes

Sol. Required Probablity = 7

Favorable outcomes = A false coin is chosen and flipped every time

Probability of selecting a false coin :%

Probability of getting a tail on every flip of false coin =1.

.. Favorable outcome :%“ :%

Total possible outcomes = Favourable outcomes + Unfavorable outcomes
Unfavorable outcomes = A fair coin is chosen and flipped every time to get
tail

3

Probability of selecting a fair coin = T

Probability of flipping a fair coin 4 times and getting

1)'_ 1
tails every time z(.,) =0

2 16
: 3.1 _ 3
~ Unfavourable outcomes = RS T R
1,3 19
Total possible outcomes = 1 + o1 = 61
1
4 16
= =30=0.84
- Required probability 19 19

30. From the solution to the initial value problem:

dv+ty_1

if y(1) =1 then pick the closest estimate of y(2).

A. 0.55 B. 0.75
C. 0.846 D. 1.25
Ans. C
75 Vision 2022
el A Course for ESE & GATE
.M Mechanical Aspirants
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Sol. Given,
dy
227 by =1
dt ty

d_Y_l_l_i
dt =t _t2

1
-/.Tdt
Integrating factor(I.F.) =e =t

the solution is

1
y(I.F.)=ft—2(I.F.)dt

fi
yt = t2><tdt

yt=1In(t)+C
given, y(1) =1
C=1
yt = In(t)+ 1
In(t)+ 1
Y=
putt=2
. |n(22)+ 1 o

31. Giventhat: u=x2and v = y?

The value of CE: ‘;; at the point where x = 1 andy = 3 is
C\A,
A. 10 B. 11
C. 12 D. 15
Ans.C

Sol. Given that: u = x2and v = y?

Ux = 2X; Uy = 0; vx = 0; vy = 2y;

75 Vision 2022
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&(u,v) _ U, uy | 0 _ axy
axy) vy vy 0 2y

Atx =1,y = 3:
=4x1x3=12

3 1
32. The value of the integral j’gﬁ%d‘z evaluated around the closed

curve |z—3| =1is__?
A. —4ni B. 6ni
C.0 D. 10ni
Ans.D
Sol. Given,

Closed curve |z—-3| =1

(1,0) @(4&)

The poles are determined as

Y

F 3

> X

2 _
z°—42+3 _ g

(z=3)(z—-1) =0
z=3,1

There is only one pole z =3 lies inside the given circle |z — 3| =1

So, the value of integral =

5

_ T _ o (=364
Res. f(z), _5= lim(z—3)f(z) = lim, (z—=3)(z—1)

A Course for ESE & GATE
Mechanical Aspirants
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?{f(z)d.z =2mi(Sum of residue of f(z) at all its poles inside c)

= 2mi( 5)
= 10m2

33. Given the following three vectors:

a=ai—9—kb=3i+3j+k,c=4+2j+k
The value of a such that the vector a is perpendicular to bxc is :

Ans.
Sol.

—

For a to be perpendicular to bxc, we must have : a.bxc =0

Which is the scalar triple product

Now,

L= a —9 -1

a.bxe=1|3 3 1
4 2 1

@(3-2)+9(3-4)—-1(6—-12)=0

a—9+6=0givinga =3

.{1 4 9 nz}
lim + + Fornees +

34, n==n*+1 n®+1 n®=+1 n +1
A. 1 B. 2
3
c.t D. 0
3
Ans. C
Sol. Given,

. 1 4 9 n*
lim - + — + — Fovnnas +
_m==int+1l n'+1 n’'=+1

75 Vision 2022
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= Iim;[i— 4—9—....—n2]
~= (n* + 1)
lim 2 nin=1)(2n=+1)]
= (n? +1) 6 ]

35.

Ans.

Sol.

36.

_ m(ﬂz—n) (2n+1)
— 6 (n° +1)
(2n® +n? +2n* =n)

n— 6(n° 1)
3 2
T (2n° = 3n° +n)
= 6 (n°+1)
3n° n
w2k
= Ii;n - R
M—x 3 1
n® 6 |&1_n_3,l
2.1
6 3
4 1 3][x 4
. . . 2 3 5||yl=|-3.
Consider system of linear equations s s allzl |10 it has
A. unique solution B. Infinitely many solution
C. No solution D. Exactly 3 solutions
A

Given system of equations
4 1 3]x 4
2 3 5 =1-3
8 5 4llz| |10

Augmented matrix is {

W N b
Uow o=
Mo W

I 4
| =3
| 10

Since all minors of matrix A is non zero

rank of (A) = 3

so that rank of (A|B) : 3 : No. of variables

So, given set of equations has unique solution

The line integral ¢ [(y + sin xX) dx + (x + z cosy) dy + siny dz] calculated

over the boundary of therectangle 0 < x<5n;0<y<4andz=7

is
75 Vision 2022
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Ans.

Sol.

37.

Ans.

Sol.

A1l

C.3

D

Given,

line integral = ¢ [(y + sin x) dx + (X + z cosy) dy + siny dz]
boundary of therectangle 0 < x<5n;0<y<4andz=7,

Using the Stokes theorem:
@F.dr = Hs (V x F).fds

2
]
¢

R =

i

<

X cy
sinXx+y zcosy+Xx siny
—i(cosy —cosy)-j(0)+k(1-1)=0

Which one of the following is an eigen vector of the matrix:-

als 3

A 3] B. [3]
C. m D. []
C

Firstly we will find its eigen values by solving its characteristics equation
[A-AIl =0
Where A is given matrix and I is identity matrix

—-4-1 2
[ 4 3-4=0

A2+ 1-20=0
A=-54

now we will find the eigen vector corresponding to A = -5

12 M1
[4 8] [?fz] =0
e Vision 2022
el A Course for ESE & GATE
M Mechanical Aspirants

21


http://www.gradeup.com/

www.gradeup.co

Y14 2%2 =0
Put x2= k
x1= -2k
[—2k
eigen vector = k

So eigen vector = [

¢

gradeup

1 r1
38. The value of fofx 1+y’dydx is
X

2,/2 -1
A 2./2 B. >
2./2 -1 2./2 -1
C. 8 D. 9
Ans.D
Sol. Given,
1,1 3
ffx 1+ vy dydx
0 “x
(0, 1) y=1 (/1)
y=x
0 »

By changing the order of integration,

(0, 1)

(1,1)

fxxf 1+ y3 dxdy
0
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1/ 5\
—fL 1+3d
0

0

1/ 5
Y 3
_f(2)1+y dy

0

3
let1+y =t

3y2dy =dt

2, _dt
vdv—3

aty=0,t=1
aty=1,t=2

2
dt
Integral = /ﬁ?
1

39. The value of integral © [z_% where C is the circle |z| = 1, will

be
A. 2ni B. -2ni
C. —ni D. ni
Ans.D
Sol. Given,
z =%=0.523 is a pole of order 3 lies inside the circle |z]| = 1
sin® z 2ni( & ,
oS @t
=3
So, 6
s Vision 2022
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= ni(2 cos 22)|_= = 2nicos(n/3) = i
B

40. The given eigen values of the following matrix are represented by A1 and
A2

A =

(RN

-1
-1
3

2 2 _
The value of Al +'A2 +'A1A2 IS

A. 0.27 B. 0.30
C. 0.33 D. 0.37
Ans.C
Sol. Given,

2 2 2 2
)‘1 +)\2 +)\1/\2—)\1 +)\2 +2A1)\2—)\1)\2

2
=(A1+A2) ~A A,
Sum of eigen values,

= /\1 + :\2 = trace of matrix

= sum of diagonal elements

1 2

3 3

Products of eigen values,

A1A2 = determinant of matrix

e (3))-

kK %k k
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