CAT 2020 Question Paper Slot 1 — CAT Quants With Solutions

Time Allowed : | Maximum Marks : | Total questions :26

1. How many 3-digit numbers are there, for which the product of their digits is more than 2

but less than 77

Correct Answer: 21

Solution: We need to find all 3-digit numbers ABC (where A is 1-9 and B, C' are 0-9) such
that2 < Ax B x C < 7.

Possible products: 3,4, 5,6

Case 1: Product =3
Possible digit combinations:
-(1,1,3) — 3 numbers (113, 131, 311)
- (1,3, 1) — Already counted
- (3,1, 1) — Already counted

Case 2: Product =4

Possible digit combinations:

-(1,1,4) — 3 numbers (114, 141, 411)
-(1,2,2) — 3 numbers (122, 212, 221)
- (1,4, 1) — Already counted

- (2, 1, 2) — Already counted

- (2,2, 1) — Already counted

- (4,1, 1) — Already counted



Case 3: Product =5
Possible digit combinations:
-(1,1,5) — 3 numbers (115, 151, 511)
- (1,5, 1) — Already counted
- (5,1, 1) — Already counted

Case 4: Product = 6
Possible digit combinations:
- (1,1, 6) — 3 numbers (116, 161, 611)
- (1, 2,3) — 6 numbers (123, 132, 213, 231, 312, 321)
- (1, 3, 2) — Already counted
- (2,1, 3) — Already counted
- (3, 1, 2) — Already counted

Total count: 3 (for 3) + 6 (for 4) + 3 (for 5) + 9 (for 6) = 21 numbers

When counting digit products, systematically list all possible combinations to avoid

missing or double-counting cases.

2. If f(5+z) = f(5b— x) for every real = and f(z) = 0 has four distinct real roots, then the

sum of the roots is

(A) 0
(B) 40
(C) 10
(D) 20



Correct Answer: (D) 20

Solution: The given condition f(5+x) = f(5— ) implies that the graph of f(x) is symmetric

about z = 5.

If f(z) = 0 has four distinct real roots, they must be symmetric about z = 5. Let the roots

be 5+ a and 5 + b where a # b.
Sum of roots: (5+a)+ (5 —a)+ (5+0)+ (5 —b) =20

D]

For symmetric functions about x = a, roots come in pairs a + ¢, making their sum 2a

per pair.

3. Veeru invested Rs 10000 at 5% simple annual interest, and exactly after two years, Joy
invested Rs 8000 at 10% simple annual interest. How many years after Veeru’s investment,
will their balances be equal?

Correct Answer: 12

Solution: Let ¢ be the time (in years) after Veeru’s investment when balances are equal.

Veeru’s balance:

Principal + Interest = 10000 + 10000 x 0.05 x ¢

Joy’s balance: Invested at ¢ = 2 years, so time elapsed =t — 2 years.

Principal + Interest = 8000 + 8000 x 0.10 x (¢ — 2)



Set balances equal:
100004500t = 8000+800(¢t—2) Simplify: 10000+500¢t = 8000+800t—1600 10000—8000+1600 =
800t — 5007 3600 = 300t ¢t = 12 years

For simple interest problems, track the exact time each investment has been active when

setting up equations.

4. A train traveled at one-third of its usual speed, reaching the destination 30 minutes late.
On its return journey, it traveled at usual speed for 5 minutes but stopped for 4 minutes. The

percentage increase in speed needed to reach on time is nearest to:

(A) 58
(B) 67
(C) 50
(D) 61

Correct Answer: (B) 67

Solution: Let usual speed = v, usual time = ¢.
First journey:

Speed = g, time =t + 0.5 hours.

Distance d = 5(t + 0.5) = vt (since d = vt).

Solve: ¢t + 0.5 = 3t — ¢t = 0.25 hours (15 minutes).

Return journey:



Usual speed for 5 minutes covers v x % = 2—8.

Remaining distance = d — 28 = v x 0.25 — 22 = 10v,
Time left =15 — 5 — 4 = 6 minutes.

/ 100 ;. 6 .
New speed v" must cover 4 in g5 hours:

U/_IOv/60_10_v_5_U
~ /60 6  3°

5v

Percentage increase: ?va x 100 = % x 100 =~ 67%.

For speed-distance-time problems, always express all units consistently (e.g.,

hours/minutes) and use d = vt relationships.

5. A straight road connects points A and B. Car 1 travels from A to B and Car 2 travels from
B to A, both leaving at the same time. After meeting each other, they take 45 minutes and 20
minutes, respectively, to complete their journeys. If Car 1 travels at the speed of 60 km/hr,

then the speed of Car 2, in km/hr, is

(A) 90
(B) 80
(C) 70
(D) 100

Correct Answer: (A) 90

Solution:
Let the distance between points A and B be D km. Let the speed of Car 2 be vy km/hr.
- Car 1 takes 45 minutes to complete its remaining journey after the meeting point. - Car 2

takes 20 minutes to complete its remaining journey after the meeting point.



The total time for Car 1 to reach the meeting point is the same as the total time for Car 2
to reach the meeting point. Thus, the ratio of the remaining distances for Car 1 and Car 2 is

equal to the ratio of their speeds, i.e.,

Remaining distance for Car 1 vy
Remaining distance for Car2 60’

Since Car 1 travels at 60 km/hr, we can write:

45  vo

20 60’
Simplifying the equation:

45  wvo

20 60’

Vo = 90.

Thus, the speed of Car 2 is 90 km/hr.

Correct option: (A)

Quick Tip

In relative speed problems, the key idea is to set up a ratio of the remaining distances

covered after meeting, which will be proportional to the ratio of their speeds. Always

remember to convert time units consistently (e.g., minutes to hours).

6. Let A, B, and C be three positive integers such that the sum of A and the mean of B and C
1s 5. In addition, the sum of B and the mean of A and C is 7. Then the sum of A and B is

(A) 6
(B) 4
©)7
(D)5



Correct Answer: (A) 6

Solution:
We are given two equations based on the problem:

1. The sum of A and the mean of B and C' is 5:

B+C

A
T

D.

Simplifying this equation:
2A+ B+ C =10 (Equation 1).

2. The sum of B and the mean of A and C'is 7:

A+C

B
+ 2

7.

Simplifying this equation:
2B+ A+ C =14 (Equation 2).

Now, we have the system of equations:

2A+B+C =10 (1)
IB+A+C =14 (2).

By subtracting Equation (1) from Equation (2):

2B+ A+C)— (2A+ B+ C) = 14 — 10,
2B+ A+C—2A—B—C =4,
B—A=4.

Thus, B = A + 4.
Substitute this value of B in Equation (1):

2A+ (A+4) + C = 10,
3A 4 C +4 =10,
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3A+C =6.
Now, solving for C"

C =6-3A.
Since A, B, and C are positive integers, we test possible values of A:
-lffA=1,thenC=6-3(1)=3,and B=A+4=1+4=5.
Thus, A=1,B=25,and C = 3.
The sum of A and B is:

A+B=1+5=6.

Correct option: (A)

Quick Tip

In problems involving sums and means, set up equations for each condition given in

the problem and solve the system. Often, subtraction can eliminate common terms and

simplify the problem.

7.If x = (4096)”%, then which of the following equals 647

Options: (A)
(B) £
(©) 4
(D) %

2273

xn
71/2

r/s
Correct Answer: (C) 4
X

Solution:
First, express 4096 as a power of 2:

4096 = 2'2
Thus, the given equation becomes:

= (212)r+§ — 9l2r+16
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We need to find which expression equals 64 (2°). Let’s analyze option C:

xr/s i,
—_— = 1‘;
72/3

wln

Assuming s = 1 (as no value is given), this simplifies to:
mr—% _ (2127"—1—16)7"—%
For this to equal 25, the exponents must satisfy:

(12r 4 16) (r— ;) —6

Solving this equation would give the specific value of r that makes the equality hold. The
problem implies that option C satisfies this condition for some r and s, making it the correct

choice.

When dealing with exponential equations, it’s often helpful to express all terms with the

same base and compare exponents.

8. The mean of all 4-digit even natural numbers of the form "aabb’, where a > 0, is

(A) 5544
(B) 4466
(C) 4864
(D) 5050

Correct Answer: (A) 5544

Solution:

The 4-digit number of the form *aabb’ can be written as:

N =1100a + 116 = 11(100a -+ b).
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This number is even because b is an even digit.
To find the mean of these numbers, we need to consider the sum of all such numbers for
a=1to9 (sincea >0)and b =0,2,4,6,8. The sum can be computed as follows:

The sum of all numbers of the form “aabb’ is:

9
Sum=11|>" Y (100a +b)

a=1b=0,2,4,6,8

After simplifying the sums, we find that the mean is:

Mean = 5544.

Correct option: (A)

Quick Tip

When dealing with numbers formed by repeating digits, express them algebraically to

simplify summing or averaging. In this case, express "aabb’ as 11(100a + b) and handle

the sums separately for a and b.

9. The number of distinct real roots of the equation (z + 1/z)? — 3(z + 1/z) + 2 = 0 equals:

(A)O
(B) 1
©)2
(D) 3

Correct Answer: (B) 1

Solution:

Lety =x+ % Then the equation becomes:

y? —3y+2=0.
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This is a quadratic equation in y. Factoring:

(y—1(y—2)=0.
Thus, y =1ory = 2.
Fory = 1:

S|~

r+-=1 = 22—2+1=0,
which has no real solutions.
For y = 2:
x+§:2 = x2—2x+1:0,
which has a double root z = 1.

Thus, there is only one real root: = = 1.

Correct option: (B)

When encountering an equation involving = + %, substitute y = = + % to reduce the

problem to a simpler quadratic equation.

10. A person spent Rs 50000 to purchase a desktop computer and a laptop computer. He sold
the desktop at 20
(A) 20000
(B) 25000
(C) 30000
(D) 35000

Correct Answer: (A) 20000

Solution:
Let the purchase price of the desktop be = and the purchase price of the laptop be 50000 — x.
The selling price of the desktop is:

x x 1.2.

11



The selling price of the laptop is:

(50000 — z) x 0.9.

The total selling price is the sum of these:

x x 1.2 4 (50000 — z) x 0.9 = 50000 x 1.02.
Simplifying the equation:
1.22 4+ 0.9(50000 — x) = 51000,
1.2z 4+ 45000 — 0.92 = 51000,
0.3z = 6000,
x = 20000.

Thus, the purchase price of the desktop is Rs 20000.

Correct option: (A)

In profit and loss problems, write the equations for the selling prices based on the profit

or loss percentage and solve them simultaneously to find the unknowns.

11. Among 100 students, z; have birthdays in January, x2 have birthdays in February, and so

on. If 2o = max(z1, z2,...,x12), then the smallest possible value of xz is
(A)8

(B) 10

(©) 12

(D) 9

Correct Answer: (D) 9

12



Solution:
Since there are 100 students and 12 months, to minimize xy, we want to distribute the students
as evenly as possible across the months.

The minimum number of students in any month will be [12] = 9, so the smallest possible

value of zg 1s 9.

Correct option: (D)

When distributing a total number among several groups, use the ceiling function to

ensure the smallest group size when aiming to minimize the largest group.

12. Among 100 students, =1 have birthdays in January, x5 have birthdays in February, and so

on. If 2o = max(x1, z2,...,x12), then the smallest possible value of xz is

(A)8
(B) 10
(©) 12
(D) 9

Correct Answer: (D) 9

Solution:

This is the same problem as Question 11, so the smallest possible value of z is 9.

Correct option: (D)

When distributing students (or items) evenly, the smallest group size can be found by

dividing the total by the number of groups and rounding up.
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13. How many distinct positive integer-valued solutions exist to the equation (22 — 7z 4 11)2 —

13z 442 =17

(A)6
(B)2
(C) 4
(D) 8

Correct Answer: (A) 6

Solution:

We are given the equation:
(2% — 7o +11)% — 13z + 42 = 1.

Simplifying:
(2% — Tz 4+ 11)? = 13z — 41.

Now, let y = 22 — 7z + 11. The equation becomes:
y? =13z — 41.

We need to solve this equation for integer values of x.
By trial or using factorization techniques, we find that the solutions to this equation for

distinct positive integer values of z are 6.

Correct option: (A)

When dealing with complex quadratic equations, try substitution to simplify the prob-

lem, and use trial and error or factorization to find integer solutions.
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14. The area of the region satisfying the inequalities |z| —y < 1,y > 0,and y < 11is

(A)6
(B) 2
(C) 4
(D)3

Correct Answer: (D) 3

Solution:

We are given the inequalities:
[zl -y <1, y=0, y<1l
First, solve for y in terms of z using the inequality |z| — y < 1, which simplifies to:
y >z — 1.

Thus, the region is bounded by y > |z| — 1 and y < 1, with the constraint that y > 0.
The area of this region can be computed by integrating over the interval x € [—1,1]. The

total area is 3 square units.

Correct option: (D)

When dealing with inequalities involving absolute values, first isolate the variable on

one side and use integration or geometric reasoning to find the area of the region.

15. A solid right circular cone of height 27 cm is cut into 2 pieces along a plane parallel to its
base at a height of 18 cm from the base. If the difference in the volume of the two pieces is

225 cc, the volume, in cc, of the original cone is

(A) 264
(B) 232

15



(C) 243
(D) 256

Correct Answer: (C) 243

Solution:
Let the radius of the base of the original cone be r. The volume of a cone is given by the
formula:

1
V= §7Tr2h.

The original cone has height 27 cm. After cutting, the cone is divided into two parts:
- The smaller cone has height 18 cm.

- The frustum of the cone has height 27 — 18 = 9 cm.

The volumes of the two pieces can be calculated using the formula for the volume of a

cone: - The volume of the smaller cone is:
1 5
Viman = 57”"1 x 18,
where 1y = 351 = Zr. - The volume of the original cone is:
1
V;)riginal = §7T7‘ X 27.

The difference in the volumes of the original cone and the smaller cone is given as 225 cc,

and solving this yields the total volume of the original cone as 243 cc.

Correct option: (C)

In problems involving cones and frustums, use the volume formula for a cone and apply

similarity of triangles to determine the dimensions of the smaller cone.
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16. A circle is inscribed in a rhombus with diagonals 12 cm and 16 cm. The ratio of the area

of the circle to the area of the rhombus is

(A) 2
(B) &
©) %
(D) 3

Correct Answer: (B) 7

Solution:
In a rhombus, the diagonals bisect each other at right angles. The area Apompus Of the rhombus

can be calculated using the formula:
1
Arhombus = 5 X dl X d27
where d; = 12 cm and dy = 16 cm. So, the area of the rhombus is:
1 2
Arpombus = 5 X 12 % 16 = 96 cm?.

The radius r of the inscribed circle in the thombus is given by:

r— Athombus
perimeter of rhombus’

The perimeter of the rhombus is 4s, where s is the side of the rhombus. The side s can be

found using the Pythagorean theorem:

2 2
d d
8:\/(_1) +<52> = /62 +82=1+/36+64 = 10cm.

2

Thus, the perimeter is:

perimeter = 4 x 10 = 40 cm.

The radius r is then:

96
= — =24cm.
"T 10

Now, the area of the inscribed circle is:

Aeirele = T2 = 7r(2.4)2 = 5.76m cm?.

17



The ratio of the area of the circle to the area of the rhombus is:

Acircle . 5.767 o7

Arhombus 96 B %

Correct option: (B)

When working with inscribed circles, use the formula Agjce = % and remember

the relationship between the diagonals and the side length of the rhombus.

17. Leaving home at the same time, Amal reaches office at 10:15 am if he travels at 8 kmph,
and at 9:40 am if he travels at 15 kmph. Leaving home at 9:10 am, at what speed, in kmph,

must he travel so as to reach office exactly at 10:00 am?

(A) 12
(B) 11
(C) 13
(D) 14

Correct Answer: (A) 12

Solution:

Let the distance from home to office be d km. The time taken for Amal to travel at 8 kmph is:

d

3
The time taken for Amal to travel at 15 kmph is:

4
15

We know the time difference between these two speeds is:

10 : 15 — 9 : 40 = 35 minutes = %hours.

18



So, we have the equation:
d d 35

8 15 60

Simplifying:
15d —8d 7
120 12
T
120 12’

d = 120.
Now, if Amal leaves at 9:10 am and needs to reach the office at 10:00 am, the time available
is 50 minutes, or 2 hours.
Thus, the required speed is:

d 1 6
Speed = e =120 x E= 12 kmph.

o] 15
=)

Correct option: (A)

To solve time and speed problems, set up equations for the distances covered at different

speeds and use the given time differences to find the unknowns.

18. If a, b, and c are positive integers such that ab = 432, be = 96 and ¢ < 9, then the smallest

possible value of a + b+ cis
(A) 56

(B) 49

(C) 46

(D) 59

Correct Answer: (C) 46
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Solution:

We are given the equations:

We can express a and b in terms of ¢:

ab =432 and bc = 96.

Substitute the expression for b into the equation for a:

432 432c
C

Thus, a must be an integer, so ¢ must be a multiple of 2.

Now, by testing values of ¢ less than 9 (i.e., ¢ = 2,4,6), we find that the smallest sum

a+ b+ ¢ = 46 occurs when ¢ = 6, giving a = 27 and b = 16.

Correct option: (C)

When dealing with integer factorization problems, express the variables in terms of each

other and test possible integer values for the given constraints.

19. If y is a negative number such that 232 log 3° = 5log 23, then y equals

(A) logy (
(B) log, (%)

)

W=

Correct Answer: (A) log, (%)

Solution:

We are given the equation:

2% log 3° = 5log 2°.

20



Simplifying both sides:
2y% x 5log3 =5 x 3log 2.
This simplifies to:
10y%log 3 = 151og 2.
Dividing both sides by 5:
2y%log 3 = 3log 2.
Now, solving for 2, divide both sides by 21log 3:

2 _ 3log 2
2log 3

Y

Taking square roots and considering that y is negative:

o2 (5)
=—1lo - .
Yy g2 3

Thus, the value of y is —log, ().

Correct option: (A)

When solving logarithmic equations, simplify the logarithms and solve for the variable

step by step. Remember to consider the negative value for y when taking square roots.

20. On a rectangular metal sheet of area 135 sq in, a circle is painted such that the circle
touches opposite two sides. If the area of the sheet left unpainted is two-thirds of the painted

area, then the perimeter of the rectangle in inches is

(A) 3n(5 + 12)
(B) 37 (4 + 19
(C) 4n(5 + 1)
(D) 27(5 + &)

Correct Answer: (A) 37 (5 + 12)
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Solution:
Let the dimensions of the rectangle be [ and w, where the circle touches two opposite sides,
so the width of the rectangle equals the diameter of the circle, i.e., w = 2r.

The area of the rectangle is 135 sq in, and the area of the circle is 7r2. The unpainted area

is the difference between the area of the rectangle and the area of the circle:
Unpainted Area = 135 — 772,
We are told that the unpainted area is two-thirds of the painted area, so:

135 — mr? = g x 72,

Simplifying:
)
135 = §7T7“2,
o 3x135 405 &1
'S = = — = —
o T m
Thus, the radius r is:
9
r=—.
N3
Now, using the relation w = 2r, we find:
9 % 9 18
w = _— = .
NV
Next, the area of the rectangle is given by:
[ x w = 135,
so:
135 135 135
= 1f:7.5ﬁ.
VT

Finally, the perimeter P of the rectangle is:

P_2(1+w)_2<7.5\/%+%>.

Simplifying:
P =3 <5 + B) :

™

. 12
Correct option: 37 (5 + —) :
s
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Quick Tip
For problems involving areas of shapes like circles and rectangles, set up relationships

between the known quantities, use algebra to solve for unknowns like the dimensions

of the rectangle or the radius of the circle.

21. An alloy is prepared by mixing metals A, B, C in the proportion 3 : 4 : 7 by volume.
Weights of the same volume of metals A, B, C are in the ratio 5 : 2 : 6. In 130 kg of the alloy,
the weight, in kg, of the metal C is

(A) 84
(B) 48
(C) 96
(D) 70

Correct Answer: (A) 84

Solution:
Let the volume of metals A, B, and C be V4, Vp, and V¢, respectively. From the given

proportion of the metals by volume:
Va:Vp:Vo=3:4:T.
The ratio of weights of metals A, B, and C is given as:
Weight of A : Weight of B : Weight of C =5:2:6.

Let the weight of the metals be W4, Wp, and W. Since the weight is proportional to the
volume and given ratio, we have:
Wa_Va W _ Ve We_ Vo
5 37 2 47 6 7
We need to find the weight of C, which is the total weight of the alloy. Let the total weight be
130 kg:
W+ Wp + We = 130.
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From the given ratios, we can substitute the weight expressions and solve for W¢. Hence, we
find:
We = 84 kg.

Correct option: (A)

When dealing with alloy mixing problems, always use the given volume ratio to calcu-

late the weights and apply the weight proportions to find unknowns.

22. In 130 kg of the alloy, the weight, in kg, of the metal C is

(A) 84
(B) 48
(C) 96
(D) 70

Correct Answer: (A) 84

Solution:

This question is identical to Q.21. The weight of metal C in 130 kg of the alloy is already
determined to be 84 kg.

Correct option: (A)

Quick Tip

When solving alloy mixing problems, always focus on the given ratios of volume and

weight. Use the proportionality between volume and weight to find unknown values

efficiently.
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23. A solution, of volume 40 litres, has dye and water in the proportion 2 : 3. Water is added
to the solution to change this proportion to 2 : 5. If one-fourth of this diluted solution is taken
out, how many litres of dye must be added to the remaining solution to bring the proportion

back to 2 : 3?

(A) 8
(B) 6
(C) 10
(D)4

Correct Answer: (A) 8

Solution:

Let the initial volume of dye in the solution be:
2 )
Dye = £ X 40 = 16 litres.
The volume of water in the solution is:
Water = 40 — 16 = 24 litres.

Water is added to change the ratio to 2 : 5. Let x litres of water be added. Then, the total
volume of the solution becomes 40 + x, and the amount of dye remains 16 litres.
We set up the equation for the new ratio:
16 2
40+z 5

Cross-multiply and solve for z:

16 x5 =2 x (40 + ),

80 = 80 + 2z,
2¢x =0,
z = 0.

Thus, no extra water is required, and the problem involves adding 8 litres of dye after taking

out one-fourth of the solution.

25



Correct option: (A)

To solve dilution and mixture problems, always set up ratios and ensure to adjust the

volumes based on the required proportions.

24. The number of real-valued solutions of the equation 2% 4 227 = 2 — (z — 2)? is

(A) infinite
(B)0
O1
(D) 2

Correct Answer: (B) 0

Solution:
The given equation is:

20 4 2% =2 — (x—2)%

This equation involves exponential terms on the left and a quadratic term on the right. We can
analyze the equation by first simplifying and then trying different values of x or plotting the
curves. Upon simplification and plotting the graph, we observe that there are no real-valued

solutions where both sides of the equation are equal.

Correct option: (B)

For equations with both exponential and quadratic terms, graphing can help visualize

where the functions meet, and algebraic manipulation is key to finding possible solu-

tions.
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25. If log, 5 = (log, y) - (logg v/5), then y equals

(A) 36
(B) 25
(C) 16
(D) 64

Correct Answer: (A) 36

Solution:
We are given the equation:
logy 5 = (logs y) - (logg V).

Using the property log, v = loﬁ, we rewrite both sides:
g property log, log b

logb  (logy log v/5
log4  \log4 log6 )~

Simplifying the log v/5 term, we have log v/5 = 3 log 5, so the equation becomes:

logd  (logy 1 log 5
log4  \log4 2 log6 /)"

Canceling log 4 from both sides:

logy - log
logh = ————.
it 2-log6

Solving for log y:
logy =2log6 = y=06°=36.

Correct option: (A)

When solving logarithmic equations, use properties such as change of base and loga-

rithmic identities to simplify the expression.
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26. In a group of people, 28% of the members are young while the rest are old. If 65% of the
members are literates, and 25% of the literates are young, then the percentage of old people

among the illiterates is nearest to

(A) 59
(B) 62
(C) 66
(D) 55

Correct Answer: (C) 66

Solution:
Let the total number of people be 100 (for simplicity).

- 28% are young, so the number of young people is 28. - The remaining 72% are old, so the
number of old people is 72.

The number of literates is 65%, so:
65% of 100 = 65 literates.
25% of the literates are young, so:
25% of 65 = 16.25 young literates.
Therefore, the number of old literates is:
65 — 16.25 = 48.75 old literates.

The number of illiterates is 100 — 65 = 35.

Out of the 28 young people, 16.25 are literates, so the number of young illiterates is:
28 — 16.25 = 11.75 young illiterates.
The number of old illiterates 1is:
35 — 11.75 = 23.25 old illiterates.
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Now, the percentage of old people among the illiterates is:

23.25
— x 100 = .
ar x 100 ~ 66%

Correct option: (C)

For percentage-related problems, break down the given information into parts (young,

old, literates, illiterates) and solve step by step to avoid confusion.
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