CAT 2019 Question Paper Slot 1

Quantitative Aptitude

67. Two cars travel the same distance starting at 10:00 am and 11:00 am, respectively, on the same day. They
reach their common destination at the same point of time. If the first car travelled for at least 6 hours, then
the highest possible value of the percentage by which the speed of the second car could exceed that of the
first caris

A 20
B 30
C 25

D 10
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69. AB is a diarneter of a circle of radius 5 cm. Let P and Q be two points on the circle so that the length of PB
is 6 cm, and the length of AP is twice that of AQ. Then the length, in cm, of QB is nearest to

A 93
B 78
C 91

D 85

70. If (5.55)® = (0.555)¥ = 1000, then the value of X — % is

1
3



71. The income of Amala is 20% more than that of Bimala and 20% less than that of Kamala. If Kamala's
income goes down by 4% and Bimala's goes up by 10%, then the percentage by which Kamala's income
would exceed Bimala's is nearest to

A 31
B 29
Cc 28

D 32

72. The wheels of bicycles A and B have radii 30 cm and 40 cm, respectively. While traveling a certain distance,
each wheel of A required 5000 more revolutions than each wheel of B. If bicycle B traveled this distance in
45 minutes, then its speed, in km per hour, was

A 187
B 1l4rx

C 16«
D 127

73. The product of the distinct roots of | 2 — z — 6 |= x + 21is

A -16
B -4
c -24
D -8

74. In a race of three horses, the first beat the second by 11 metres and the third by 90 metres. If the second
beat the third by 80 metres, what was the length, in metres, of the racecourse?

75. If the population of a town is p in the beginning of any year then it becomes 3 + 2p in the beginning of the
next year. If the population in the beginning of 2019 is 1000, then the population in the beginning of 2034
will be

A (1003)1 + 6
B (997)1

C (997)2% +3
D (1003)2' —3

76. Consider a function f satisfying f (x +y) = f (x) f (y) where x,y are positive integers, and f(1) = 2. If f(a + 1) +f
(@+2)+..+f(a+n)=16 (2" - 1) then ais equal to



77. Amala, Bina, and Gouri invest money in the ratio 3 : 4 : 5 in fixed deposits having respective annual interest
rates in the ratio 6 : 5 : 4. What is their total interest income (in Rs) after a year, if Bina's interest income

exceeds Amala's by Rs 250?

A 6350
B 6000
C 7000

D 7250

78. For any positive integer n, let f(n) = n(n + 1) if nis even, and f(n) = n + 3 if n is odd. If m is a positive integer
such that 8f(m + 1) - f(m) = 2, then m equals

79. The product of two positive numbers is 616. If the ratio of the difference of their cubes to the cube of their
difference is 157:3, then the sum of the two numbers is

A 58
B 85
C &0

D 95
80. One can use three different transports which move at 10, 20, and 30 kmph, respectively to reach from A to
d
B. Amal took each mode of transport for %T of his total journey time, while Bimal took each mode of
d
transport for éT of the total distance. The percentage by which Bimal's travel time exceeds Amal’s travel

time is nearest to

A 22
B 20
c 19
D 21

81. Meena scores 40% in an examination and after review, even though her score is increased by 50%, she fails
by 35 marks. If her post-review score is increased by 20%, she will have 7 marks more than the passing
score. The percentage score needed for passing the examination is



82. A person invested a total amount of Rs 15 lakh. A part of it was invested in a fixed deposit earning 6%
annual interest, and the remaining amount was invested in two other deposits in the ratio 2 : 1, earning
annual interest at the rates of 4% and 3%, respectively. If the total annual interest income is Rs 76000 then
the amount (in Rs lakh) invested in the fixed deposit was

83. A club has 256 members of whom 144 can play football, 123 can play tennis, and 132 can play cricket.
Moreover, 58 members can play both football and tennis, 25 can play both cricket and tennis, while 63 can
play both football and cricket. If every member can play at least one game, then the number of members
who can play only tennis is

A 38
B 32
C 45
D 43

84.1fa; + az + az + .... + a, = 3(2"* — 2),foreveryn > 1, then a1; equals

85. The number of the real roots of the equation 2 cos(x(z + 1)) = 2% 4+ 2" is

A 2
B 1
C infinite
D O

86. At their usual efficiency levels, A and B together finish a task in 12 days. If A had worked half as efficiently
as she usually does, and B had worked thrice as efficiently as he usually does, the task would have been
completed in 9 days. How many days would A take to finish the task if she works alone at her usual
efficiency?

cC 18
D 12

87. In a class, 60% of the students are girls and the rest are boys. There are 30 more girls than boys. If 68% of
the students, including 30 boys, pass an examination, the percentage of the girls who do not pass is

88. In a circle of radius 11 cm, CD is a diameter and AB is a chord of length 20.5 cm. If AB and CD intersect at a
point E inside the circle and CE has length 7 cm, then the difference of the lengths of BE and AE, in cm, is

A 25
B 1.5
Cc 35

D 05



89. On selling a pen at 5% loss and a book at 15% gain, Karim gains Rs. 7. If he sells the pen at 5% gain and the
book at 10% gain, he gains Rs. 13. What is the cost price of the book in Rupees?

A 95
B 85
C 80

D 100

90. A chemist mixes two liquids 1 and 2. One litre of liquid 1 weighs 1 kg and one litre of liquid 2 weighs 800
gm. If half litre of the mixture weighs 480 gm, then the percentage of liquid 1 in the mixture, in terms of
volume, is

A 80

D 75

91. Ramesh and Gautam are among 22 students who write an examination. Ramesh scores 82.5. The average
score of the 21 students other than Gautam is 62. The average score of all the 22 students is one more
than the average score of the 21 students other than Ramesh. The score of Gautam is

A 53
B 51
C 48

D 49

92. If m and n are integers such that (1/2)1931429™8" = 3"16™(/64) then m is

A 20
B 24
c -12
D -16

93. Three men and eight machines can finish a job in half the time taken by three machines 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 job in
13 days?

94. Corners are cut off from an equilateral triangle T to produce a regular hexagon H. Then, the ratio of the area
of Hto the area of T is

A 2:3



95. Let x and y be positive real numbers such that
logs (x +y) + log; (x — y) = 3, and log, y — log, € = 1 — log, 3. Then xy equals

A 150
B 25
C 100

D 250

96. Let S be the set of all points (x, y) in the x-y plane such that | | + | y |< 2and |  |> 1. Then, the area,
in square units, of the region represented by S equals

97. With rectangular axes of coordinates, the number of paths from (1, 1) to (8, 10) via (4, 6), where each step
from any point (x, y) is either to (x, y+1) or to (x+1, y), is

98. If the rectangular faces of a brick have their diagonals in the ratio 3 : 2+/3 : 1/15, then the ratio of the
length of the shortest edge of the brick to that of its longest edge is

A V3:2
B 1:4/3
€ 255
D v2:V3

99. The number of solutions to the equation | z | (622 + 1) = 5z? is

100. Let T be the triangle formed by the straight line 3x + 5y - 45 = 0 and the coordinate axes. Let the
circumcircle of T have radius of length L, measured in the same unit as the coordinate axes. Then, the
integer closest to L is



Answers

Quantitative Aptitude
67.A 68.A 69.C 70.A 71.A 72.C 73.A 74.880
75.D 76.3 77.D 78.10 79.C 80.A 81.C 82.9
83.D 84.6144  85B 86.C 87.20 88.D 89.C 90.A
91.B 92.C 93.13 94.A 95.A 96.2 97.3920 98B

99.5 100.9




Explanations

Quantitative Aptitude

67.A
Let the speed of cars be a and b and the distance =d

Minimum time taken by 1st car = 6 hours,

For maximum difference in time taken by both of them, car 1 has to start at 10:00 AM and car 2 has to start at
11:00 AM.

Hence, car 2 will take 5 hours.

Hence a= g andb = g

d_ d d

Hence the speed of car 2 will exceed the speed of car 1 by 5—d x 100= —= x 100=20
6 E
68.A
1 1 1
Wehave,m+m+ ....... +m
Now, ﬁ}rﬁ = (\/a_2+\/\/z—_f)7(\/\/z:;—\/a—1) (Multiplying numerator and denominator by ,/as — /a;)
- Ve—Jau
T (aa—a
=M (where d is the common difference)
\/— Vay
Similarly, \F+«F and so on.
1 1

Then the expressmn \/a_'_\/@ + N e e + \/ﬁ+—\/m

can be written as (/@2 — /@1 + /@3 — /83 F wcvevvecieicnnn. Vant1 — /Gn

nd( Vani1 — /a ) (Multiplying both numerator and denominator by n)

- MEA N (g, —a; = nd)

n

\/aJr\/ Ap 1



69.C

Since AB is a diameter, AQB and APB will right angles.

In right triangle APB, AP = /102 — 62 = 8

Now, 2AQ=AP => AQ= 8/2=4

In right triangle AQB, AP = V102 — 42 = 9.165 =9.1 (Approx)

70.A
We have, (5.55)% = (0.555)? = 1000

Taking log in base 10 on both sides,
x(log 555-2) = y(log;o 555-3) = 3
Then, x(log;, 555-2) = 3.....(1)
y(logg 555-3) =3 .....(2)

From (1) and (2)

=>logy( 555= £+2= 7 +3

71.A
Assuming the income of Bimla = 10043, then the income of Amala will be 120a.

And the income of Kamala will be 120a*100/80=150a

If Kamala's income goes down by 4%, then new income of Kamala = 150a-150a(4/100) = 150a-6a=144a
If Bimla's income goes up by 10 percent, her new income will be 100a+100a(10/100)=110a

=> Hence the Kamala income will exceed Bimla income by (144a-110a)*100/110a=31

72.C

Distance covered by A in 1 revolution = 27 *30 = 607

Distance covered by B in 1 revolution = 27 *40 = 807

Now, (5000+n)607 =807 n

=>15000= 4n-3n =>n=15000

Then distance travelled by B = 15000%*807r cm =127 km

Hence, the speed = 22280 = 167



73.A

Wehave, | 22 — 2 — 6 |= = + 2
=> |(x-3) (x+2)|=x+2

For x<-2, (3-x)(-x-2)=x+2

=>x-3=1 =>x=4 (Rejected as x<-2)
For-2< x<3, (3-X)(x+2)=x+2 =>x=2,-2
For x> 3, (x-3)(x+2)=x+2 =>x=4
Hence the product =4*-2*2=-16

74.880
Assuming the length of race course = x and the speed of three horses be a,b and c respectively.

Hence, = = %11 ...... (1

and = = %90 ...... 2

Also, 7 = %80 ...... (3)

From 1 and 2, we get, %11 — “”’Tgo ..... (4)
Dividing (3) by (4), we get, %11 = ;:—gg

=> (x-11)(x-80)=x(x-90)

=>91x-90x=880 => x=880

75.D

The population of town at the beginning of 1st year = p

The population of town at the beginning of 2nd year = 3+2p

The population of town at the beginning of 3rd year = 2(3+2p)+3 = 2*2p+2*3+3 =4p+3(1+2)
The population of town at the beginning of 4th year = 2(2*2p+2*3+3)+3 = 8p+3(1+2+4)
Similarly population at the beginning of the nth year = 2"~ 1p+3(2"~1 — 1) =2""! (p + 3)-3

The population in the beginning of 2019 is 1000, then the population in the beginning of 2034 will be
(2203472019 (1000 + 3)-3 = 2 (1003)-3

76.3

fx+y)=f(x) f(y)

Hence, f(2)=f(1+1)=f(1)*f(1)=2*2=4
f(3)=f(2+1)=f(2)*f(1)=4*2=8
f(4)=f(3+1)=f(3)*f(1)=8*2=16

Now, f(a+ 1) +f(@a+2)+...+fl@a+n) =16 (2" - 1)

On putting n=1 in the equation we get, f(a+1)=16 =>f(a)*f(1)=16 (Itis given that f (x +y) = f (x) f (y))
=>2%2=16

=>a=3

77.D

Assuming the investment of Amala, Bina, and Gouri be 300x, 400x and 500x, hence the interest incomes will be
300x*6/100=18x, 400x*5/100=20x and 500x*4/100 = 20x



Given, Bina's interest income exceeds Amala by 20x-18x=2x=250 => x=125
Now, total interest income = 18x+20x+20x=58x = 58*125 = 7250

78.10

Assuming m is even, then 8f(m+1)-f(m)=2

m+1 will be odd

So, 8(m+1+3)-m(m+1)=2

=> 8m+32-m° — m=2

=>m?—Tm—30=0

=>m=10,-3

Rejecting the negative value, we get m=10
Assuming m is odd, m+1 will be even.
then, 8(m+1)(m+2)-m-3=2

=>8(m? + 3m + 2)-m-3=2
=>8m?+23m+11=0

Solving this, m =-2.26 and -0.60

Hence, the value of m is not integral. Hence this case will be rejected.

79.C

Assume the numbers are a and b, then ab=616
a®—b® _ 157

We have, ((ZTI))‘T = 3

=> 3 (a® — %) = 157 (a® — b* + 3ab (b — a))
=>154 (a® — %) + 3% 157 xab(b— a) =0

=>154 (a® — b*) + 3% 616+ 157(b—a)=0  (ab=616)
=>a® — b+ (3 x 4 x 157 (b—a)) (154*4=616)
=>(a—0b) (a2 +b*+ab) = 3x 4x 157(a—b)
=>a?+b>+ab = 3 x 4x 157

Adding ab=616 on both sides, we get

a?+b +ab +ab= 3 x 4x 157+ 616
=>(a+b)> = 3x 4x 157 + 616 = 2500
=>a+b=50

80.A

Assume the total distance between A and B as d and time taken by Amal =t

d
Since Amal travelled %r of his total journey time in different speeds
= Lx 104+ £x 20+ 4% x 30 = 20¢

Total time taken by Bimal = % + ‘Sl—z + ‘81—;*

_ 20t 1 20¢ 1 20t 1 _ 206(64+3+2) _ 11
=3I XT3 XwtT X3 = "3x3 = 9t
Hence, the ratio of time taken by Bimal to time taken by Amal = =

¢
e
Therefore, Bimal will exceed Amal's time by —9t—t x 100 = 22.22



81.C
Assuming the maximum marks =100a, then Meena got 40a

After increasing her score by 50%, she will get 40a(1+50/100)=60a
Passing score = 60a+35

Post review score after 20% increase = 60a*1.2=72a

=>Hence, 60a+35+7=72a

=>12a=42 =>a=3.5

=> maximum marks = 350 and passing marks = 210+35=245

=> Passing percentage = 245*100/350 = 70

82.9
Assuming the amount invested in the ratio 2:1 was 200x and 100x, then the fixed deposit investment =
1500000-300x

Hence, the interest = 200x*4/100 = 8x and 100x*3/100=3x

Interest from the fixed deposit = (1500000-300x)*6/100 = 90000-18x

Hence the total interest = 90000-18x+8x+3x=90000-7x =76000

=>7x=14000 =>x=2000

Hence, the fixed deposit investment = 1500000-300*2000 = 900000 = 9 lakhs

83.D
Assume the number of members who can play exactly 1 game = |

The number of members who can play exactly 1 game = Il
The number of members who can play exactly 1 game = llI
[+211+3111=144+123+132=399....(1)

[+11+111=256......(2)

=>[1+2111=143.....(3)

Also, 11+3111=58+25+63=146 ......(4)

=>|ll = 3 (From 3 and 4)

=>11=137

=>|=116

The members who play only tennis = 123-58-25+3 = 43

84.6144
11th term of series = a1 = Sum of 11 terms - Sum of 10 terms = 3(2!1+1 — 2)-3(210+1 — 2)

=3(212 — 2 — 211 4 2)=3(2!1)(2 — 1)=3+21 = 6144

85.B

2cos(z(z + 1)) =242

The maximum value of LHS is 2 when cos(z(z + 1)) is 1 and the minimum value of RHS is 2 using AM > GM
Hence LHS and RHS can only be equal when both sides are 2. For LHS, cosx(x+1)=1 =>x(x+1)=0 => x=0,-1
For RHS minimum value, x=0

Hence only one solution x=0



86.C

Assuming A completes a units of work in a day and B completes B units of work in a day and the total work = 1
unit

Hence, 12(a+b)=1......... (1)
Also, 9( 5+3b)=1 ......... (2)
Using both equations, we get, 12(a+b)= 9( §+3b)
=> 4a+4b= %+9b
=> %=5b
=>a=2b
Substituting the value of b in equation (1),
12( 32)=1
1

=>a= 1_8

Hence, the number of days required = 1/( %)=18

87.20
Assuming the number of students =100x

Hence, the number of girls = 60x and the nhumber of boys = 40x
We have, 60x-40x=30 =>x=1.5

The number of girls = 60*1.5=90

Number of girls that pass = 68x-30=68*1.5-30 = 102-30=72
The number of girls who do not pass = 90-72=18

Hence the percentage of girls who do not pass = 1800/90=20

88.D

In figure AE*BE=CE*DE (The intersecting chords theorem)

=>7*15= x(20.5-x) (Assuming AE=x)

=>210=x(41-2x)

=>222-41x+210=0

=>x=100rx=10.5 =>AE=100or AE=10.5 Hence BE =20.5-10=10.5 or BE =20.5-10.5=10
Required difference=10.5-10=0.5



89.C
Assuming the cost price of pen = 100p and the cost price of book = 100b

So, on selling a pen at 5% loss and a book at 15% gain, net gain = -5p+15b =7 ....1
On selling the pen at 5% gain and the book at 10% gain, net gain = 5p+10b =13 ..... 2
Adding 1 and 2 we get, 25b=20

Hence 100b= 20*4=80,

C is the answer.

90.A
The weight/volume(g/L) for liquid 1 = 1000

The weight/volume(g/L) for liquid 2 = 800

The weight/volume(g/L) of the mixture = 480/(1/2) = 960

Using alligation the ratio of liquid 1 and liquid 2 in the mixture = (960-800)/(1000-960) = 160/40 = 4:1
Hence the percentage of liquid 1 in the mixture = 4*100/(4+1)=80

91.B

Assume the average of 21 students other than Ramesh = a

Sum of the scores of 21 students other than Ramesh = 21a

Hence the average of 22 students = a+1

Sum of the scores of all 22 students = 22(a+1)

The score of Ramesh = Sum of scores of all 22 students - Sum of the scores of 21 students other than Ramesh
=22(a+1)-21a=a+22 =82.5 (Given)

=>a=60.5

Hence, sum of the scores of all 22 students = 22(a+1) = 22*61.5 = 1353
Now the sum of the scores of students other than Gautam = 21*62 = 1302
Hence the score of Gautam = 1353-1302=51

92.C

We have, (1/2)1934429m8" = 3"16™(v/64)

Converting both sides in powers of 2 and 3, we get

2 7 342432mo3n = gngdmoz

Comparing the power of 2 we get, 179 +4+3n =4m + Ze,
=>4m=3n+12 .....(1)

Comparing the power of 3we get, 4 + 2m = n

Substituting the value of nin (1), we get

4m=3(4+2m)+12

=>m=-12



93.13
Consider the work done by a man in a day = a and that by a machine = b

Since, three men and eight machines can finish a job in half the time taken by three machines and eight men to
finish the same job, hence the efficiency will be double.

=> 3a+8b = 2(3b+8a)

=>13a=2b

Hence work done by 13 men in a day = work done by 2 machines in a day.

=> |f two machines can finish the job in 13 days, then same work will be done 13 men in 13 days.

Hence the required number of men = 13

94.A
VAR
/7 A\
/ \
\
// \

/ \
Y A —_———

The given figure can be divided into 9 regions or equilateral triangles of equal areas as shown below,

Now the hexagon consists of 6 regions and the triangle consists of 9 regions.
Hence the ratio of areas = 6/9 =2:3

95.A

We have, log;, (z +y) + log; (z —y) =3

=>? —y? = 125....(1)

logy y —logyz =1 — log, 3
3y

=5 2)(=3y == 5

On substituting the value of x in 1, we get



5% _
Tz—125
=>y=10,x=15
Hence xy=150

96.2

Sum of the area of region | and Il is the required area.

Now, required area = 4 X 51 X 1% 1=2

97.3920
The number of paths from (1, 1) to (8, 10) via (4, 6) = The number of paths from (1,1) to (4,6) * The number of
paths from (4,6) to (8,10)

To calculate the number of paths from (1,1) to (4,6), 4-1 =3 steps in x-directions and 6-1=5 steps in y direction
Hence the number of paths from (1,1) to (4,6) = 3*5C5 = 56

To calculate the number of paths from (4,6) to (8,10), 8-4 =4 steps in x-directions and 10-6=4 steps iny
direction

Hence the number of paths from (4,6) to (8,10) = “9C, =70



The number of paths from (1, 1) to (8, 10) via (4, 6) = 56*70=3920

98.B

Assuming the dimensions of the brick are a, b and ¢ and the diagonals are 3,2 1/3 and 1/15
Hence,a® + =32 .. (1)

b + c2=(2/3)%....(2)

& + a?=(v/15)%....3)

Adding the three equations, 2(a2 + v+ cz) =9+12+15=36

=>a? + b + c? =18......(4)

Subtracting (1) from (4), we get > =9 =>c=3

Subtracting (2) from (4), we geta® =6 =>a=+/6

Subtracting (3) from (4), we get b2 =3 =>b=4/3

The ratio of the length of the shortest edge of the brick to that of its longest edge is = ? =1:4/3

990.5

For x <0, x(6z2 + 1) = 5z2

=> (62% + 1) = -5x

=> (6z2 + 5z +1)=0

=>6x2 + 3z + 2z +1)=0

=> (3x+1)(2x+1)=0 =>x= —gl or x= —51
For x=0, LHS=RHS=0 (Hence, 1 solution)
For x >0, x(62% + 1) = 52

=>(6z2 — 5z +1)=0
=>(3x-1)(2x-1)=0 =>x= 31 or x= 71
Hence, the total number of solutions = 5

100.9
\ )
(0,9)
5
3x+5y-45=0
5 0 5 10
(15,0)

In any right triangle, the circumradius is half of the hypotenuse. Here,L= 71 * the length of the hypotenuse = 51(
V152 +9%)= 3 %/306= 5x 17.49=874

Hence, the integer closeto L =9



