Al the first10 questions are compulsory. Each question carries 1 mark.

| . . | 3 1
1. Write an equation for the line through the.vector A= [J andB= [2}

2

Find a vector U such that the Iiné with equatibn y = 2x lies along U.

4 0
Find the angle between thevectors [ 4] and [ 5] .

1 2
4] to the line along the vector (1] ;

Find the distance from th_e

| X
If RG denotes the rotation by @ radians, find Hgl ([YD
2

Define linear transformation of the plane.

Let L be a straight line through the origin. Find the matrix of the transformation

S which reflects each vector inL.

| . 3 -2
_ Find the characteristic equation of the matrix [9 _ 3] :
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9. Prove that the only eigenvalues of an 10

10.

Answer 'any 8 questions from this Section. Eachqu

1.

12.

13.

“"um:"-ml‘

etryof R3are 1or=1.
. 2_ =0.
Classity the quadric surface x° + dy?+2 X

SECTION- Il
estion carries 2 marks,

Let K be reflection in the x,x, - plané and J be reflection in the XpXs - Plang,

Find JK.
12 8
tmm=|" % 1 find m(T).
01 1
Let A be a linear transformation and let L. bé 8 straightline. Prove thatthe image

- of Lunder A is either a straight line ora single point.

14,

15.

16.

17.

18.

19,

Let T, and T, be two length preserving transformations. Show thatif T,

and T, are both reflections, then Ty T, isd votation.

If A and B are linearly dependentvectors then prove that AxB=0.

. )(1 : | I
\ . R3
In terms of coordinates of X =| X, , calculate the images of R?and z.
: & '
If S is reflection’in the X5 — axis and T is projection to the x5 - axis, then show
-1 0 0)
thatm(S)=| 0 -1 O|.
0o 0 1
a, b, ¢
letm=|a, b, C,|then find mej,and p45m.
a, b, ¢

Let = be a plane and let P be projection on the plane = . Show that P does ot
have an inverse.
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4

rind all eigenvalues of the matyiy 5
.3

A
-

" pescribe the quadric surface x? 4 2xy - 2xz = 1
AL S is an isometry, then show that S is also an isometry.

SECTION - Il

6 questi o
snswer any 6 questions from this Section. Each question carries4 marks.

: , ab
3. LetA be a linear transformation with matrix ( ] d] suchthatad—bc = 0.1fnis

any parallelogram with one vertex at 0, then prove that

!

aroa (Aln) =| absokute value of [* °

5 dJ area(m).

o4, 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 % are vectors and tis & scalar. Show that B is linear.

»5. Find the inverse of R, .

2
SRS, Prove that T has an inverse if and only if

6. Let T be a linear transformation
ach.

the equation T(X) = Y has.ong and only solution for e

»7. Find all solution of the;non homogeneous system

x+2y+3z2=1
X +3y+6z=3

ox + 6y +132=9

28 Prove that if T is an isometry of R3 then det(T) = £ 1.

tric 3x 3 matrix and let M be the corresponding linear
t, 0 0

wransformation. Lett,, t,, ty denote the eigenvalues of M and set d=|0 t, O
0o 0 t

29. Let m be a symme

Prove that there exist an orthogonal matrix r of R3 such thatm = rdr !,



32. LetA= [

N\

C - 1436 v iy N
mI
X\ (Y u v
v x|V |"
30. Shqw that the four vectors | u |, [.-V |,

i -y | are mutually orth
X ] y Ogonal .
v) (u y) %)

all have the same length.

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

SECTION -

Answ_erany 2 questions from this Section. Each question carries 15 Marks

3 -4 | e

o _g)- Find all eigenvalues and corrésponding eigenvectors Alsg
find the matrices P and D such that P~! AP =Dis diagonal.

33. Letmbea symmetrics x 3 matrix and'let M be the corresponding linear

transformation. Prove that there exists three orthogonal unit vectors X, XX
such that each X; is an eigenvector of M. |

34. a) Let T be alinear transformation of R3 denote by A, B, C_the FOwW vectors of
matrix of T. Provethat T has an inverse if and only if A. (BxC)# 0.
b) Solve the system
X=Xy + 3X3=0
Xy + X+ X4 =0
4X3— %4 =0

c) Show that (e5,)" = es.

35. a) Prove that a linear transformation A on R3 preserves onentatlon if and only
det(m(A)) > 0.

b) Prove that nf Ais alinear transformation of R3, each eigenspace of Aisel*
a line through the origin or a plane through the origin or all of R°.




