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1. Please answer the following questions. (35 points)

41

1-1) Please caloulate indefinite integration F(x) = [ f(x) for f(x)=—"——
x'-3x+2

®)
1
1-2) Please calculate indsfinite integration F(x) = [ £(x) for f(x)= ®
I xxi-1
1-3) Please answer the value of Gamma function T'(x) = [["1e"d at x = % ®

<3
1-4) Please derive the range of  positive real number x that let y — converge. (5)

1-5) Please calculate area that is surrounded by the following curves (6)
Pe=pnF=qny’=m P =sx where0<p<gq,0<r<s

1-6) Please calculate the volume of a shape that is made by rotating a shape S around x-axis. S is a closed
area surrounded by y=cos x, 0 <x < z and x-axis. (6)

2. Evaluate lima, for the following arrays {a,}. (10 points)
ey

4n* =2n* +3n-1

2-1) g, =
) e 2n°+3n*-4n+5

®

5x34dxar
2-2] - —————
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3. For a function z = f(x) = 2x* + y* - 3xy + x - 2y + 3, please answer the following questions.
(12 poiats)

3-1) Please obtain the tangent plane g(x) at (x, ) = (2, 1). (6)

3-2) Please obtain a point on the surface defined by f(x), at whose tangent plane

is parallel withz =3~y + 1 (6)
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4. For a function z= f(x,y) = %x_vz + %y’ —2xy -2y, please answer the following questions.
(18 points)

4-1) Please calculate two stationary points P, and P,. (y value of Py <y value of P;). (6)

4-2) Please calculate Hessian of £(x, y) at P, and Ps. (6)

4-3) Please identify whether P1 and P2 are: i) local maximal, ii) local minimal, o iii) saddle point. (6)

5. For a differential equation (x+y+1) dx + (v-y*+3) dy = 0, please answer the following questions.
(10 points)

5-1) Please demonstrate that the left hand side of this equation is closed = a complete form). (4)

5-2) For f{x,y) and g(x.y) that satisfies z. @1 there is a function F that satisfies f = E,g -ﬁ.
dy  ox ax ady

Please use this rule to solve the differential equation above. (6)

6. As shown in the figure, spherical polar coordinates utilize , 6, and ¢ to express a position in
three-dimensional Euclidean space. On the other hand, Cartesian coordinate system uses
orthogonal x, y, and z axes. Please answer the following questions. (15 points)

6.1) Please express x, y, and z with 1, 6, and ¢. (4)

6.2) To calculate the volume of an oval sphere with the following

expression, please convert K into an expression using r, 6, and . (5}
[ dxayez,
3

2
K-{x,y,zx—z+—
a

6-3) Please calculate the volume of K. (6)




