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SECTION -1

All the first 10 questions are compulsory. Each question carries 1 mark.

". Write an equation for the line through the.veetor A = [?] and B = [1} ;
, 2

2. Find a vector U such that the line with-equation y = 2x lies along U.

4 0
Find the angle between thevectors (‘J and (5J

L
by

13

2
4. Find the distance from the (4J to the line along the vector [J

X
5. If H‘ Jdf-anotf-,-s the rotation by ¢ radians, find R:,_n [[YD
2
6. Define linear transformation of the plane.

/. Lot | be a straight line through the origin. Find the matrix of the transformation
S which reflects each vector in L. |

——

3 -2
I Find the characteristic equation of the matrix {9 ~ SJ ;

P.T.0.
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9. Prove that the only eigenvalues of an isometry of R% are 1 or - 1.
10 Classity the quadric surface x2 + 4y? + 2° - 2x = 0.
SECTION-II
Answer any g questions from this Section. Each question carries 2 marks.

11. LetK be reflection in the X1X; —plane and J be reflection in the X,X3 - plang
Find JK.

3\

2
? 1 find m(T-1).
1 |

/7

I 4 1
12 fmm = !
0
13. LetAbeg linear transformation andletL be as straight line. Prove that the image

of L under A is either a straight line or a single pojnt.

14. LetT, and T, be two length preserving transformations. Show that if T,
and T, are both reflections, then T4 T, isa rotation.

15. If A and B are linearly dependent¥ectors then prove that A x B=§_

xl
16. Interms of coordinates-of X < X, |, Calculate the images of R?and R;
x3
17. If S is reflection in the Xa—axisand T is projection to the X4 — axis, then show
“1 0 0
thatm(S)=| 0 -1 o
| 0 0 1
a1 b1 Ci
18. Letm=/a, b, c,|thenfind me;,and p,;m.
3 b; c

19. Let n be a plane and let P pe Projection on the plane x. Show that p does not
have aninverse.
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2. Find all eigenvalues of the matrix 'If

S 51
|\3 _2/.

y1. Describe the quadric Surface x2 + 2y — 9y = 1

». fSis anisometry. the ~1;
! ¥, then show that -1 jg also an isometry.

SECTION — i

ran ' ; . '
inswerany 6 questions from this Section. Each question carries 4 marks.

a b
o dJ.such thatad-bc# 0.1fnis

3. Let A be alinear transformation with matrix {
any parallelogram with one vertex at 0, then prove that

area (A(m)) =| absolute value of 2

\

. dare
q a(m),

#. Let B be a transformation of the plane such that B(X +.X)= B(X) + B(X ) and
B(tX) = tB(x) where X and X are vectors and tis a scalar. Show that B is linear.

2. Find the in_verse of R -

6. Let T be a linear transformation of R3 -Prove that T has an inverse if and only if
the equation T(X) = Y has one and @nly solution for each Y.

7. Find all solution of the non hgmogeneous system
X+2y +3z=1
X+3y+6z=3
2x+ 6y +13z2=5

8. Prove thatif T is an isometry of R3 then det(T) = + 1.

9. Let m be a symmetric 3 3 matrix and let M be the corresponding linear
t, 0 0

transformation. Lett,, t,, t; denote the eigenvalues of Mandsetd=/ 0 t, 0 |.
0 0 t,

Prove that there exist an orthogonal matrix r of R3 such that m = rdr.
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30. Show that the foyr vectors i u

MEE ! ;y are mutuaflyor‘thogonalan(j

i\v} Lu y e i
all have the same length.

31. Find a cubic curve with the equation y = ax® + bx? + cx + d passing through
four points (1, 0), (2, 2), (3, 12), (4, 36).

SECTION-1V

Answerany 2 questions from this Section. Each question carries 15 marks.
3 -4 > .
32. LetA=| o _g | - Findall eigenvalues and correspanding eigenvectors. Alsg
| find the matrices P and D such that P~1 AP.=.Diis diagonal.

33. Letm be a symmetric 3 x 3 matrix and let M be the corresponding linear

‘ransformation. Prove that there exist§ three orthogonal unit vectors X1 X5 X,
such that each X; is an eigenvectorof M.

34, a) Let T be alinear transformation of R3 denote by A, B, C the row vectors of the
matrix of T. Prove thatThas an inverse if and only if A. (BxC)#0.

b) Solve the system
)(1 + XZ + X4 =0
4XS - X4 - 0

c) Show that (e, )‘1 = e

a2°

35. a) Prove thata linear transformation A on R3 preserves orientation if and only if
det(m(A)) > 0. -

b) Prove thatif Ais a linear transformation of R3, each eigenspace of A s either
a line through the origin or a plane through the origin or all of R3,




