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Problem I  Answer questions about the following simultaneous equation.
Ax=b (1-1)
e Loy
where

1 1 a 3
A=(o . 4), bz(l)
1 1—a -2 4

(1) R(1-DH—BEDMREFST-DD a DEMFERD X,

Obtain the condition with respect a in which Eq. (1-1) has the unique solution.

@)a=1 L E; BxERKBL,

Find the solution x where a is given by a=1.
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Problem 2 Let us consider arbitrary point P which is located on the two-dimensional plane, where the
distance between the origin (O) and the point P is 4. Point Q is given by rotating the P anticlockwise by
6 at O. The coordinates of points P and Q are denoted as (xp,vr) and (xp,yp), respectively. Answer the
following questions.

(1) &P OFEEFENG ki Q DIELEA R LI O PR DENATH T 2774,
Show the rotational matrix T of the following equation between P and Q.

ro=Tre 7=(2. re=() e

(2) T OEAHZ KD L,

Obtain the eigenvalues of T.

(3) s OPQ TIELN L ZAROHERA d & 0 ZHVTEYE,
Show the area of triangle OPQ by using d and 8.
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Problem 3 Answer the following questions.

2 2
(1) i =% =1 E0R(2vZ,3) 1285 B B0 R RD X
x2 y2

R Rk

Find the tangent equation at the point (2\/5, 3) on the curve

(2) WOERSDOEERD X,

Find the following two definite integrals.

1
(a) f x (x%+1)°dx
0

T

2
(b) f x sin2x dx
0
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Problem 4 Answer the following two questions.

(1) TR T#a FRRICoONT, [TNOWMEREE2E T 562 R K,
Find the solution for the differential equation shown below, where the initial conditions
are givenby x =land y = 2.

3y? 2 =6x2+7 k=1 mtx y=2]

(2) LTz FRORBME RO L, 2B, DIIMAIHE T 5,
Find the special solution of the differential equation shown below. Note that D isa
differential operator.

(D +3)y =3x%+8x




