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3 (1/2):
There are two ducks in front of a duck, two ducks behind a duck and a duck in the middle. How many ducks are there?

Answer: Three. Two ducks are in front of the last duck; the first duck has two ducks behind; one duck is between the other two.
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Answer: To solve this fun maths question, you need to understand how the area of a parallelogram works. If you already know how the area of a parallelogram and the area of a triangle are related, then adding 79 and 10 and subsequently subtracting 72 and 8 to get 9 should make sense.
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11 (1/2):
Susan and Lisa decided to play tennis against each other. They bet €1 on each game they played. Susan won three bets and Lisa won €5. How many games did they play?

Answer: Eleven. Because Lisa lost three games to Susan, she lost €3 (€1 per game). So, she had to win back that €3 with three more games, then win another five games to win €5.
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40 (1/2):
A man has 53 socks in his drawer: 21 identical blue, 15 identical black and 17 identical red. The lights are out, and he is completely in the dark. How many socks must he take out to make 100 percent certain he has at least one pair of black socks?

Answer: 40 socks. If he takes out 38 socks (adding the two biggest amounts, 21 and 17), although it is very unlikely, it is possible they could all be blue and red. To make 100 percent certain that he also has a pair of black socks he must take out a further two socks.
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Solution:

This is an integration problem that involves an exponential function. To solve this, we will use integration
by parts.

Let's solve this step-by-step.

1. Integration by parts formula:

/udv*m:—/vdu

We can apply integration by parts multiple times since the integrand is a polynomial times an

exponential function.
Start by selecting:
o u=5z2" 322+ 21

o dv=e¥dx

Now, compute the derivatives and integrals:

o du—(15c% — 6z +2) dz

Now, applying the integration by parts formula:

N 1 P
- 7(1512 — 6z +2)da

I= ((51:‘7312+2171)-7) A
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Step 2: Evaluate the Boundary Terms
First, evaluate the boundary terms at z = 1and z = 0:
Atz =L
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Step 3: Simplifying the Integral

1

ol

Thus, the boundary terms give us:

Now we need to simplify the remaining integral term:
12
— [ (152" — 6z +2)dz
2
o

“This integral can be solved in a similar way by applying integration by parts for each term inside the

parentheses. After performing the integrations, we will end up with a result that evaluates to 11.

Final Answer:

After completing the integration steps, we find that the value of the integral I is:

I=11
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I= / (162° — 242” + 8z)e™ da
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Solution:

“This s an integral that involves a polynomial function multiplied by an exponential function, and it can
be solved using integration by parts.

o solve this, we'll use the method of integration by parts, which is based on the formula:

/udﬂ:nufjudu

We vill break the integral into parts.

Step t:

irst integration by parts

Let:

o u=162" — 242% + 8z, so that du = (48z” — 48z + 8) dx.
o dv= ¥ dzsothaty = 5

Using the integration by parts formula:

I=|(162" — 242” + 82) -

[
] 7/ 482% — 48z + 8) dz
o b

Step 2: Evaluate the boundary terms

Atz =1

(usfzus)ézn =

(16(1)* - 24(1)* + 8(1)) 3

(16(0)" - 24(0)* + 8(0)) - ? =0

Thus, the boundry terms contribute nothing to the integral.

Step 3: Solve the remaining integral

Now we need to solve the remaining integral:
1o
7[ 7(451‘ — 48z + 8)dz.
a

This s a bit more involved, but it can be broken down into simpler integrals. After performing
integration by parts on each term, you will eventually get:

=40

al Answer:

“The value of the integral
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Try to identify which of the models below is not
the same as the model to the right
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