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Quest ?y

J

Instructions
For the following questions answer them individually

Question 1

Three wheels can complete 60, 36 and 24 r&s‘tlons S mmute There is a red spot on each wheel that touches the ground at time
zero. After how much time, all these spots will the ground again?
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Answer: C 7 ) A N
L r /.’i -\)\ 7
© Video Solution l\l\k__{',;/)
Explanation: (’)
The first wheel comﬁhb&jvoluhon in 60 = 1 second
60 2
The second wheel completes.a arevolution in 36 = 13 second
60 1

The third wheebcompletes a revolutlon in 24 = 22 second

A
¥,

The three wrgefels touch the ground S|multaneously at time which are multiples of the above three times.

5
Hence, the iqwred numbgr is LOM(1, 3 ,2) = b seconds.
So, the correétxgptl p/tlon
Question 2

Navjivan Express from Ahmedabad to Chennai leaves Ahmedabad at 6:30 am and travels at 50km per hour towards Baroda situated
100 kms away. At 7:00 am Howrah - Ahmedabad express leaves Baroda towards Ahmedabad and travels at 40 km per hour. At 7:30
Mr. Shah, the traffic controller at Baroda realises that both the trains are running 9n the same track. How much time does he have to

avert a head-on collision between the two trains? /
A 15 minutes //, /(/,\’”\>
1

B 20 minutes / L/ ) ~/
/ =

C 25 minutes / //—\%
f_/\‘ \&

D 30 minutes \\ v

Answer: B \j

© Video Solution \\\\
Explanation:
p \ //

The distance between Ahmedabad and Baroda is 100 Km —~—
Navjivan express starts at 6:30 am at 50 Km/hr and Howrah expresses starts at 7:00 am at 40 Km/hr.
Distance covered by Navjivan express in 30 minutes (by. 7 am) is 25 Km/hr.

So, at 7 am, the distance between the two trai ?1\7\& e travelling towards each other a relative speed of 50+40=90
Km/hr. -

\
So, time taken them to meet is 75/90%60 = 50 minutes-\\

As, Mr. Shah realizes the problem after thirty'%inutes, time left to avoid collision is 50-30 = 20 minutes
f
\

2
N 4/
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Question 3 \\\\_//;/

A person can complete a job in 120 days. He works alone on Day 1. On Day 2, he is joined by another person who also can complete the
job in exactly 120 days. On Day ~t-hey\a1re joined by another person of equal efficiency. Like this, everyday a new person with the same
efficiency joins the work. Hovy, any\dayga[e requwed to complete the job?

U g \w
Answer:15 L\ y J
3

"L
.

f o
© Video Solution (|
Q

Explanation: ~\\
Let the rate of work of a persorrb\e;x units/day. Hence, the total work = 120x.

It is given that’ 'Crn'e first day, one person works, on the second day two people work and so on.
Hence, the v(cprk done on day 1, day 2,... will be x, 2x, 3x, ... respectively.

The sum shdl{d be equa}J/‘td 120x.

\. =
120z = x * -

n2+n—240=0

n = 15 is the only positive solution.
P
-

y

/

Take 3 Free CAT Moclyé (}Nlt}ﬁ utlt';}l)'ls)

Hence, it takes 15 days to complete the work.

Question 4

A tank has an inlet pipe and an outlet pipe. If the outlet pipe is closeq th n/tﬁe lniéﬁp f| Is the empty tank in 8 hours. If the outlet pipe
is open then the inlet pipe fills the empty tank in 10 hours. If only the /914 et plq is oper5 en in how many hours the full tank becomes

half-full? ’ Wy N\ _J
\ B
A 20 ["\_
N
B 30 - < '('».-:7
C 40 *\\ » /:/
D 45 4 7
5
Answer: A & \ \
\\_:'\ \ I
HH‘\\’\ \ P-‘ "_---_d/
. . ~oo
© Video Solution S
p
~ \]
Explanation: oD
Let the time taken by the outlet pipe to em}nty x hours
1 1
Then, 8 — 2= 10 ( | n

=z =40 \ "\ //
Hence time taken by the outlet pipe to make the’ tank'half full = 40/2 = 20 hour

Question 5

Amal can complete a job in 10437?;2}1& ‘Bimal can complete it in 8 days. Amal, Bimal and Kamal together complete the job in 4 days
and are paid a total amount o{ Rs 1 6 as teﬁuneratlon If this amount is shared by them in proportion to their work, then Kamal's
J

share, in rupees, is . l ( J
\ I\\__//f
A 100 (7
-ﬁ‘*l}:\ N
B 200 Qs
\:::
C 300 "
&
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D 400 |r | B
1

£y
/

Answer:"-&\‘x\j’: /
© Video Solution

Explanation:
Let the time take by kamal to complete the task be x days. //"

1 11 1 )
Hence we have 10 + 8 + z = 4 4
=>x = 40 days. /

11 1 =
Ratio of the work done by them = 10 : 8 : 40 =4:5:1 /// = // ::3
Hence the wage earned by Kamal = 1/10 * 1000 = 100 / / \ A >
/ 7 \_//'

. f 4 ) o
Question 6 / / 5 p \%

Humans and robots can both perform a job but at different efﬂmenc’es |ftee|? umans and five robots working together take thirty
days to finish the job, whereas five humans and fifteen robots workinf er take y days to finish it. How many days will fifteen
humans working together (without any robot) take to finish it? N T

=

A 45 D

B 36 X )7
N /)
c 3 Nt

D 40

Answer: C Q;::'\b\\\\\j__,f-j

\\.‘(\

© Video Solution \\\\\\
7

£
Explanation: £

Let the efficiency of humans be 'h' and thei’éfflmency of robots be 'r

In the first case, L\ //

Total work = (15h + 5r) * 30......(i) \ A

In the second case, S~

Total work = (5h + 15r) * 60......(ii)

On equating (i) and (ii), we get i

(15h + 5r) * 30 = (5h + 15r) * 6;3 4 /\

Or, 15h + 5r = 10h + 30r [} {f \] =~

Or, 5h = 25r [\ f)

Or,h=5r 1 : 4

Total work = (15h + 5r).-'*?80 = (15h + h) *: 30 =480h
\ | 480h

Time taken by 15 human§ = 15h days= 32 days.

Hence, option C is the correct*aﬁ:s\\fyer.

( ( CAT Previous Papers PDF
\ j /

Question 7 \_\ / /
Point P lies betweenpd‘ nts A and B such that the length of BP is thrice that of AP. Car 1 starts from A and moves towards B.
Simultaneously, car 2 starts from B and moves towards A. Car 2 reaches P one hour after car 1 reaches P. If the speed of car 2 is half
that of car 1, then the time, in minutes, taken by car 1 in reaching P from A is

Answer:12
© Video Solution //
/
/
Explanation: [ f
Let the distance between A and B be 4x. /

Downloaded from cracku.in


https://cracku.in/79-amal-can-complete-a-job-in-10-days-and-bimal-can-c-x-cat-2017-shift-2?utm_source=pdf&utm_medium=video&utm_campaign=video_solution
https://cracku.in/69-humans-and-robots-can-both-perform-a-job-but-at-di-x-cat-2018-slot-1?utm_source=pdf&utm_medium=video&utm_campaign=video_solution
https://cracku.in/cat-previous-papers
https://cracku.in/72-point-p-lies-between-points-a-and-b-such-that-the--x-cat-2018-slot-1?utm_source=pdf&utm_medium=video&utm_campaign=video_solution
https://cracku.in

Length of BP is thrice the length of AP. [ YR
=> AP = x and BP = 3x f///\

Let the speed of car 1 be s and the speed of car 2 be 0.5s. \ 3_'
Car 2 reaches P one hour (60 minutes) after Car 1 reaches P. g

=>x/s + 60 = 3x/0.5s N
x/s + 60 = 6x/s

Ny
5x/s = 60 4%\_))

x/s =12 ~ 7

Time taken by car 1 in reaching P from A = x/s =12 mir\ﬂ(es.

Therefore, 12 is the correct answer. (Q \\/7
\}J g

Question 8

\
When they work alone, B needs 25% more time to finish a’j n A does. They two finish the job in 13 days in the following manner: A
works alone till half the job is done, then A and B work together for four days, and finally B works alone to complete the remaining 5%
of the job. In how many days can B alone f'fij‘sh the entire job?

{
A 20 y /
NE=
B 22
/‘_‘\
¢ 0 TR
D 18 g | ()
t\\\_///
Answer: A \

© Video Solution .\

Explanation:

Let us assumethat A can complete ‘a' units of work in a day and B can complete 'b' units of work in a day.
A works alonetill half the work is completed.
AandB worl (together for 4-days and B works alone to complete the last 5% of the work.
=>AandBin 4 days caryﬁmplete 45% of the work.
\_4/./
Let us assume the total amount of work to be done to be 100 units.
4a+4b = 45 - (1)
B needs 25% more time than A to finish a job.
=>1.25*b =g ——- (2)

A7
Substituting (2) in (1), we get, y
5b+4b = 45 /
9b =45 y /
fli = /

b = 5 units/day

B alone can finish the job in 100/5 = 20 days. / ' —

Therefore, option A is the right answer. /

Question 9 /,

A tank is fitted with pipes, some filling it and the rest draining it. All f||||ng p|p the same rate, and all draining pipes drain at the

same rate. The empty tank gets completely filled in 6 hours when 6 filling and dralnlng pipes are on, but this time becomes 60 hours
when 5 filling and 6 draining pipes are on. In how many hours W|II{hé\erty tank get completely filled when one draining and two filling
pipes are on? ~

\ >

( .

Answer:10 ~ )
~ )

™ __/r
==
Explanation: \, \\
m_‘_ *-.\ ——
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Let the efficiency of filling pipes be 'x' and the eff|C|enc‘kaf dl:alnlng pipes be -y'.

In the first case, ,:7
Capacity of tank = (6x - 5y) * 6.......... (i) o

In the second case, &

Capacity of tank = (5x - 6y) * 60.....(ii) ; n

On equating (i) and (i), we get \\\ f/
(6x-5y) *6 = (5x - 6y) * 60 S

or, 6x - 5y = 50x - 60y —

or, 44x = 55y

or, 4x = 5y //r—~ .y

or, x = 1.25y / ”N'\

Capacity of the tank = (6x - 5y) * 6 l(V Sy - y}) *6 =15y
Net efficiency of 2 filling and 1 draln\ngplpefs (2x-y) = (2.5y -y) = 1.5y
15y ,?

Time required = 1-5}®= 10 hours.
-
Hence, 10 is the correct an w\éT\
&

Y 4 .

i/ Free CAT Exam Preparation App
Question 1 /)
A water tank has':iﬁla/vyf/two types A and B. All inlets of type A when open, bring in water at the same rate. All inlets of type B, when
open, bring in water at the same rate. The empty tank is completely filled in 30 minutes if 10 inlets of type A and 45 inlets of type B are

open, and in 1 hour if 8 inlets of type A and 18 inlets of type B are open. In how many minutes will the empty tank get completely filled
if 7 inlets of type A and 27 inlets of type B are open?

Answer:48 //

/ d
7
Explanation:
Let the efficiency of type A pipe be 'a’ and the efficiency of type B be /

In the first case, 10 type A and 45 type B pipes fill the tank in 30 mins.
1

So, the capacity of the tank = 2(10a + 45b)........ (i) /

In the second case, 8 type A and 18 type B pipes fill the tank in 1 hour.
So, the capacity of the tank = (8a + 18b).......... (i) C\
Equating (i) and (ii), we get

10a + 45b = 16a + 36b
=>6a=9b F
From (ii), capacity of the tank = (8a + 18b) = (8a + 12a) = 20a x/

In the third case, 7 type A and 27 type B pipes fill the tank.

Net efficiency = (7a + 27b) = (7a + 18a) = 25a
20a

\
Time taken = 25a hour = 48 minutes. Q \\/“//7
\ /

\\

Hence, 48 is the correct answer.

= \i—
Question 11 \%

A tank is emptied everyday at a fixed time paipt Immediately thereafter, either pump A or pump B or both start working until the tank is
full. On Monday, A alone completed fillin ;he tank at 8 pm. On Tuesday, B alone completed filling the tank at 6 pm. On Wednesday, A
alone worked till 5 pm, and then B worke élone from 5 PIFI to 7 pm, to fill the tank. At what time was the tank filled on Thursday if both
pumps were used simultaneously all alon \ ///

A 4:48 pm
/'_\‘
B 4:12 pm ,/,/// TR
e g4 W
C 4:24pm [\ ))
'\\\_/‘:/'f
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4:36 pm "\ (

D »\&
Answer: C \

¥

© Video Solution

]

Explanation; | /’ [
Let 't pm be é\t\me whejp’the tank is emptied everyday. Let 'a' and 'b' be the liters/hr filled by pump A and pump B respectively.

On Monday, A alone completed filling the tank at 8 pm. Therefore, we can say that pump A worked for (8 - t) hours. Hence, the volume of
the tank = a*(8 - t) liters.

Similarly, on Tuesday, B alone completed filling the tank at 6 pm. Therefore, we can say that pump B worked for (6 - t) hours. Hence, the

volume of the tank = b*(6 - t) liters. y

On Wednesday, A alone worked till 5 pm, and then B worked alone from 5 pm to 7/p , to fill the tank. Therefore, we can say that pump A
worked for (5 - t) hours and pump B worked for 2 hours. Hence, the volume the tank = a*(5 - t)+2b liters.

We can say that a*(8-t) = b*(6-1) = a*(5-t) + 2b /(/::'ﬂ
a*(8-t)=a*(5-t)+2b (\ _,))
=3a=2b ..(1) H/ o
a*(8-t) = b*(6-t)
Using equation (1), we can say that

3a
ax(8—t)= 2 x(6—1t) (:\

t=2

Therefore, we can say that the tank gets emptied at 2 pm dafh‘ecgn see;\ t A takes 6 hours and pump B takes 4 hours alone.
Hence, working together both can fill the tank in = \dfrac{6*4}{6+4} Z‘MS or 2 hours and 24 minutes.

The pumps started filling the tank at 2:00 pm Hence, tl‘\ tank will be filled by 4:24 pm.

Question 12 \

Ramesh and Ganesh can together complete a wMys After seven days of working together, Ramesh got sick and his
efficiency fell by 30%. As a result, they completed the w\rk\:rr~177 days instead of 16 days. If Ganesh had worked alone after Ramesh
got sick, in how many days would he have ¢ /gmleted the remalnlng work?

e
A 145 < /f7
B 11 §:/
C 135
N \
D 12 v 7 <
a )r
Answer: C B\
=
d
Explanation:

Let 'R'and 'G' be the amount%k that Ramesh and Ganesh can complete in a day.
./\‘.
It is given that’tKey can together complete a work in 16 days. Hence, total amount of work = 16(R+G) ... (1)

For first 7 days both of them worked together. From 8th day, Ramesh worked at 70% of his original efficiency whereas Ganesh worked at

his original efficiency. It t k them 17 days to finish the same work. i.e. Ramesh worked at 70% of his original efficiency for 10 days.
= 16(R+G) =7 (0.7R+G)

= 16(R+G) = 14R+17G
= R=056...(2)
Total amount of work left when Ramesh got sick = 16(R+G) - 7(R+G) = 9(R+G) = 9(/0./5?-G) =13.5G
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13.5G
Therefore, time taken by Ganesh to complete the remainingwork = G

Question 13

Two ants A and B start from a point P on a circle at the same time, wrfﬁ\
for the first time at 10:00 am when A has covered 60% of the track. If A re

ise and B moving anti-clockwise. They meet
0:12 am, then B returns to P at

S
A 10:25am C\\‘ .
~ ‘\.\\\:7
B 10:45am \
& \)
.
C 10:18 am \:_j’

D 10:27 am

(\
A : D 2 \ )
nswer Q\\\}\\ r"‘_- —
S
g

Explanation:
When A and B met for the first time at 10: ?0’ AM, A cover?d 60% of the track.

So B must have covered 40% of the track. \\ ///

Itis given that Areturnsto P at 10:12 AM i.e Acovers 40% of the track in 12 minutes
60% of the track in 18 minutes

B covers 40% of track when A,@Vers}%‘of the track.

B covers 40% of the track in 1L8r mlnu/tés )\MJ

B will cover the rest 60% in 27 mlnut‘es heﬁﬁ:'e it will return to B at 10:27 AM

( ?

Question 14

\
One can use three di re‘nt transports which move at 10, 20, and 30 kmph, respectlvely to reach from A to B. Amal took each mode of

transport for 3 of his totatjoUmey time, while Bimal took each mode of transport for 3 of the total distance. The percentage by

which Bimal's t;avel time exce\(k Amal's travel time is nearest to
y 4

© y
N 4
B 20 e
C 19
D 21 _
Answer: A /

Explanation:
Assume the total distance between A and B as d and time taken by A aI

)

© Video Solution ’/’f.’l'?\
/
o= __//‘

/ <
Since Amal travelled 3 ofhls total journey time in different speeds
t t
d= 5% 10+ 3 x 20+ 5 x 30 = 20t \\&&/
. . d1 d2 ds \j
Total time taken by Bimal = s1 + s2 + s3 2 z
.
RV
20¢ 1 20t 1 20t 1 20t(6+3+2) 11 B
= 3 X 10+ 3 X 20+ 3 X 30 = 3x30 = 9t Ny
é.\\m; \\
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SO 11
Hence, the ratio of time taken by Bimal to time taken by Amal =\t\\_=9<—//

9 —t

Therefore, Bimal will exceed Amal's time by t x\,f\100 = 22.22
Question 15 \

At their usual efficiency levels, A and B together fini
had worked thrice as efficiently as he usually does, th
finish the task if she works alone at her usual efficiency?

a'task-in 12 days. If A had worked half as efficiently as she usually does, and B
s:k\\guld have been completed in 9 days. How many days would A take to

A 36 (

\
B 24 \_///
C 18
a2 .
D 12 / /,f g
Answer: C /! )T
l \ ,
S\

Explanation: ‘\;ﬁs
Assuming A completes au '\\of;\(vork in a day and B completes B units of work in a day and the total work = 1 unit
7

Hence, 12(a+l3}:=/~] ......... (1)

Als0,9( 5+38)=1 ....2)

Using both ual'(ions, we ,ét' 12(a+b)=9( g+3b)
3a v//

=>4a+4b= 2 +9b
5a

=> 2 =5b
=>a=2b .
Substituting the value of b in equation (1), /
3a

12( 2 )=1

1
=>a= 18

1
Hence, the number of days required = 1/( 18)=18 / )
/
Top-500 Free CAT QuesA olutions)

Question 16

Three men and eight machines can finish a job in half the time tak@n“b three machlnes and eight men to finish the same job. If two
machines can finish the job in 13 days, then how many men can finish the]eb\n 13 days?

7
>
Answer:13 4\‘\ )
W
© Video Solution A
\
Explanation: {:C S N

/)
Consider the work done by amaninaday = a and“tki"’l*hy&a,machme b
~

Since, three men and eight machines can finish a job in h"‘lﬂiﬁe\t;lme taken by three machines and eight men to finish the same job,
hence the efficiency will be double.

O
=> 3a+8b = 2(3b+8a) /f
=>13a=2b \ f ]

Hence work done by 13 men in a day = wor \neby%,néchmes in a day.

S —
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=> If two machines can finish the job.in 13 days, then same work will be done 13 men in 13 days.
o N
Hence the required number of en /‘13‘\

§ W
Question 17 J[ l/ l/ )j

ya,
Two persons are walking beside a rallw_y/t{ack at respective speeds of 2 and 4 km per hour in the same direction. A train came from
behind them and crosgéa them in 90 and 100 seconds, respectively. The time, in seconds, taken by the train to cross an electric post is
nearest to X\

B
\'\-.
gy
A 87 ~
B 82 (,'
c 78 U;
D 75
Answer: B
Explanation: W/
Let the length of the train be l[kms and speed be skmph. Base on the two scenarios pre’ , we obtain:
l 90 ! 100
s—2 = 3600....(I)) and s—4 = 3600...(ii)

90
On dividing (i) by (i) and simplifying we acquire the value of s as 22 thls value in (i), we have [ = 3600 x 20 kms
{keeping it in km and hours for convenience}

l
Since we need to find s, let this be equal to . Then,z = 90 x 22 = 8 conds
Hence, Option B is the correct choice.

Question 18 \

sons for the work. After 60 days, he realized that only
to employ in order to finish the work exactly on time?

A contractor agreed to construct a 6 km road in 200 days. He employed 14
1.5 km road has been completed. How many additional peo;fle

Answer:40

s\\\é
Explanation:

Let the desired efficiency of each worker '6x' per day.

140%6x*200= 6 km ...(J) ,/>

In 60 days 60/200*6=1.8 km of work is to bé done but acﬁl;lally 1.5km is only done.
Actual efficiency 'y'= 1.5/1.8 *6x =5x. \v/

Now, left over work = 4.5km which is to be done in 140 days with 'n' workers whose efficiency is'y'".

=> n*5x*140=4.5 ...(ii) YNy

(i)/(ii) gives, f’/\/f \ S
(140-62-200) l/ )\/
(n-52-140) —= 4.5 .\\
=>n=180. lf'?
.. Extra 180-140 =40% are needed.
Ny
P ' Free CAT Study Material
.
\\"\,_ /;’j
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Question 19

John takes twice as much time as Jack to finish a job. Jack and Jim together take one-thirds of the time to finish the job than John
takes working alone. Moreover, in order to finish the job, John takes three days more than that taken by three of them working
together. In how many days will Jim finish the job working alone?

Answer:4 P
/'/ /‘ // e
4", /'".- - i"'-
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Explanation: / ,' P
Let Jack take "t" days to complete the work, then John will take "2t" darys ’5 pompletﬁhé work So work done by Jack in one day is (1/t)
and John is (1/2t) . [A 4
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Now let Jim take "m" days to complete the work. According to questlon t = m S 2t o/ 7 m = 2t or m = 2t Hence Jim takes "2t" time
to complete the work. \ _,J

Now let the three of them complete the work in "p" days. Hence Johhf_‘ta_lg_es "p+3" days to complete the work.

2 (m +3) = (2t) m N
£ W

2 (m+3) = (24t) m Y /)
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or m=1. Hence Jim will take (1+3)=4 days to complete the work. Similarly-John will also take 4 days to complete the work

\|y ‘\

o LA
£ \

Take éFFeeQATMocks (With Solutions)

\
S
.

~ _k_\-?

> CAT Previous Papers PDF

/o
I rf

1. | ‘T? .
Free CAT Exam Preparation App

\\CAT Formulas PDF [Download Now]

0L

qu soq Free CAT Questions (With Solutions)

\ Free CAT Study Material

W Free CAT Preparation Video Lectures
|\ Daily Free CAT Practice Tests
CAT Syllabus (Download PDF)

Free Videos for CAT Prepap'atlon
4

CAT Percentile Predlq[tor =0
/ £ / \

A

Important Verbal Ability Questlor/é foﬁ CA‘F(DownIoad PDF)

[’ o

/

Data Interpretation for CAT QUestlgns fdownload pdf)

Downloaded from cracku.in


https://cracku.in/52-john-takes-twice-as-much-time-as-jack-to-finish-a--x-cat-2020-slot-2?utm_source=pdf&utm_medium=video&utm_campaign=video_solution
https://cracku.in/cat-mock-test
https://cracku.in/cat-previous-papers
https://play.google.com/store/apps/details?id=in.cracku.app&hl=en_IN
https://cracku.in/blog/cat-formulas-pdf/
https://cracku.in/cat-questions
https://cracku.in/cat-study-material
https://cracku.in/free-cat-video-lectures
https://cracku.in/cat-practice-tests
https://cracku.in/blog/cat-2018-syllabus-pdf/
https://cracku.in/cat/videos/free
https://cracku.in/percentile-predictor
https://cracku.in/blog/verbal-ability-for-cat-pdf/
https://cracku.in/blog/data-interpretation-for-cat-questions-pdf/
https://cracku.in

Logical Reasoning for CAT Qqestibns (download pdf)
Quantitative Aptitude fo_r‘-_(":_AT Qﬁjes’tions (download pdf)
Know the CAT P‘ercentilé‘R;aciuired for 1IM Calls
| Jo'in'-MBA Telegram Group

Enroll for Exce'liént CAT/MBA courses
-_Crackl__j CAT Success Stories
p Sulb_scribe to MBA Exams Youtube Channel

_."J'oin CAT 2022 Online Coaching

Downloaded from cracku.in


https://cracku.in/blog/logical-reasoning-for-cat-questions-pdf/
https://cracku.in/blog/quantitative-aptitude-for-cat/
https://cracku.in/cat-percentile-required-for-iim-calls
https://t.me/CatWithCracku
https://cracku.in/cat/pricing
https://cracku.in/cat/success-stories
https://www.youtube.com/channel/UCjrG4n3cS6y45BfCJjp3boQ?sub_confirmation=1
https://cracku.in

	Time and Work Questions for CAT
	Questions

