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Questions for the Entrance Examination to the Master’s Program of Biomedical Engineering
(Medical)
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Examination Subject: Basic Mathematics
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Find the following derivatives.
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Find the following integrals.
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Let R be the region in the first quadrant of the xy-plane bounded by the curve y = sinx, the
vertical line x = /2, and the x-axis. Answer the following questions.

(1) Find the area of region R.

(2) Find the volume of the solid obtained by rotating region R about the x-axis.
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Find the general solutions to the following differential equations.
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x).A 2 X 2 real matrix S = (Z b)

Points in the xy-plane are represented by column vectors ( y d

X

y)' Suppose that the

can be regarded as a transformation that maps each point to a new point S (

matrix S maps the point G) to (i), and the point (_11) to (_22) Answer the following

questions:

(1) Find the values of a, b, ¢, and d.

(2) Let S acton the square with vertices G) , (_11) , (: 1) and (_11), and find the area of the

resulting figure.



Wi/ 6.
2ODYH 5x—y—z=5 BIL RN x—3y+4z=4 [THON"TEZSH, LLFOMIZE X
&

1

(1) ~7 b (p) X2 SOVHEDZRE AT THL LT D, ZDLE p BED g
q
DIEZ KD X,

(2) 2 ODOFHDZHUTHEE TV | DR A8 5 P o FFERAE KD I,

(3) 2 ODWHER 3 OV ax + by +cz=d D727 1 DORREFFOT-D DK%
Ko X,

Consider the two planes given by the equations 5x —y—z =5 and x —3y+4z=4.
Answer the following questions:

1
(1) Suppose the vector (’p) is parallel to the line of intersection of the two planes. Find the
q

values of p and q.

(2) Find the equation of the plane that passes through the origin and is perpendicular to the line
of intersection of the two given planes.

(3) Find the condition for the two given planes and a third plane ax + by + cz = d to have
exactly one point of intersection.



