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% ENGLISH ASSISTANCE

NOTES:

This exam is 50 minutes long. You have two
exam papers. Write down your name on both of
them. Your answers should be written in O, if pro-
vided. It is important to write down the processes of
how you get the final results, because they are also to
be evaluated.

* You can answer the questions either

in English or in Japanese.

[ 1. Fill in the blanks.

Let f be a linear transformation. For arbitrary vec-
tors Z, ¥ and an arbitrary real number k, the following
two relations hold:

W s@+p=_ |
i) frz) =] |

[ 2. Which ones are linear transformations? Write
the matrices representing the linear transformations
in O. (For those which are not linear transformations,
leave O blank.)

(1) The transformation that maps any point P on
a plane to another point P’, which is symmetric
about the y-axis.

(2) The transformation that maps any point P on
a plane to another point P’, which is symmetric
about the line y = z.

(3) The transformation that rotates any point P on

a plane around the origin O by fg.

(4) The transformation that translates any point P
on a plane by p in z-direction and by ¢ in y-

direction.
(5) The transformation that maps any point P(z,y)
"=2y+1
to another point P’(z,y’) with z/ 4
Yy =—c+3

(6) The transformation that maps any point P on a
plane to itself.

8 3. Let f be a linear transformation represented by
11

a matrix [2 5}.

(1) Find the coordinates of the image of the point

(2) Find the coordinates of the point @, which is
transformed to the point Q'(1,—1) by f.

8 4. Let f, g be linear transformations represented

. 1 2 2 1 . .
by matrices {O N 0] respectively. Find the

matrices that represents the following transforma-
tions:

(1) f71 (2) gof (3) (gof)™! (4) fog (5) fof

(RERAIF, EELTLEZW,)

f 5. Let f be a linear transformation represented by

a matrix E’ _21} Plot the following points in the

figure provided.

(1) The image of the point P(1,2) by f, P’ = f(P).

(2) T(he)image of the point Q(—1,—1)by f, Q' =
Q).

i 6. Let f be a linear transformation represented by
a matrix { 1 2}

-1 4
(1) Find the image of the vector p = {ﬂ by f,
P = (.
(2) Find the image of the vector ¢ = [ﬂ by f,
7' = f(q).
i 7. Suppose a linear transformation f transforms
B], {:iﬂ to {_23}, E] respectively. Find the image

of the vector [_21] by f.

i 8. Let f be a linear transformation represented by
.13 2

a matrix {4 1].

(1) What does the z-axis transforms to by f?

(2) What does the y-axis transforms to by f7

(3) What does the line y = —x + 1 transforms to by
f?

(4) How many times does the area surrounded by
three lines get larger under f?

s o
cos — —sin —
9. For A= 1 11 , evaluate A29%4,
Sin ﬁ COS ﬁ
f{ 10. Show that the matrix [cgsa s a} is an
sina cosa

orthogonal matrix. (« is a constant.)
i 11. Answer the following questions.

- 0

(1) What matrix P transforms €, = ol & 1

6] » |3
a = = 1 ?
to a [3} , b [3} respectively?

3 1
(3) Suppose A = [2 5

]. Find B = P71AP.

(4) For the matrices A and B in (3), show that
det A = det B.
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