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[1st Kyu] Section 1: Calculation Test

1 Determine the value of the complex number @ such that the following quartic equation
has multiple roots. Use ¢ for the imaginary unit.

' —ax’ —(4a° —2a+6)z” +(4a’ +2a° —6a)xr —4a’ +12a° =0

2 Find the sum of the following and express it in factored form with integer coefficients.

Zn:(6k+3)k2(k+1)2

k=1

3 The probability density function f(x) of random variable X is given by

z°, 0<z<l;
3 7 7
T)=9 ——x+—, l<zx<—;
f(@) 4 4 3
7
0, <0 or §<a:.

Find the expected value of X, denoted by FE [X ] .
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Answer the following.

3 3
@ For d =|2 | and d,=| 5 |, find the outer product (vector product) d, xd,.
4 1

@ Inthe zyz-space, find the distance between the following two lines ¢, and /,.

- 4 y-2
I zol_yrs_z and /,: T Y
3 2 4 3 5

Consider f(x)= Arctanz . Note that Arctanz represents the inverse function of tanx

) T s
that satisfies _E < Arctanz < 5 .

(D  Find the derivative function f'(x).

@  For the second derivative f"(z), find f"(—/3).
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Calculate the following determinant and express it in expanded form.

1 2z 3% 47
20 3z 427 1
37 4z’ 1 2z
42 1 2z 3z’

Evaluate the following double integral for the region D = {(x,y) | r’<y<z} in
the zy-plane.

'” (7:r2y + 12:ry2)d:cdy
D
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