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1. (56+5+5=15 points) (a) Find all values of & such that the vectors (1,1,k) and (—3%,2,k)

are orthogonal.
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(b) Show that if u+ v and u — v are orthogonal vectors, then the norms of u and v must be

equal.

(¢) Prove the inequality z)+x2+. . . +2n < 3/ny/2} + ... -+ 2 by applying the Cauchy-Schwarz
inequality to two suitable vectors in R™.
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2. {20 points) Find the eigenvalues and eigenvectors of the linear transformation T from R? to

? determined by
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3. (15 points} Let T be the linear transformation {rom IR* to R® obtained by rotation about the
z-axis by 30° (from the 4a-axis towards the -~y-axis), followed by a reflection across the plane
y = 0, followed by a rotation about the y-axis by 90° (from the +z-axis towards the +z-axis).
Find the standard matrix for the inverse of T. {Hint: Find out what happens to the standard
basis vectors e, €z, eg under 771.)
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4. (10+10=20 points) Find the quadratic interpolant y = az® + bz + ¢ passing through the
points {1,2), (2, --3) and (3,10) by applying
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(a) standart interpolation {Vandermonde matrix)
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5. (18 points) Let V be the set of all pairs (z, %) of real numbers with > 0 and y > 0. Suppose
we define two operations + and - by (z,9) + (2, y") = (zz’, yy') and k- (z,y) = (2%, y*). Below
are listed the 10 vector space axioms. For each axiom, state whether it is satisfied or not, by
giving your reasoning. Finally, also indicate whether V' is a vector space or not under these
operations.

(1} If u and v are objects\m V', then u +v isin V. /
; :

(4) There is an object 0 in V called a zero vector for V, such that 0 +u=u-+0=nufor all u
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{6) If k is any scalar and u is any object in V, then k-uisin V.
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(Conclusion) Choose one: V@/ is not a vector space.



6. (12 points} Determine whether the given W is a subspace of the vector space V' or not.
(You do not have to check that V' is a vector space. The operations on V' below are the usual
operations in each case. The different parts of this question are not related to one another)

b .
(a) V is the set of all 2 x 2 matrices e and W is the subset of all matrices witha+d = 0
c .

(trace 0 matrices).
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(b) V is the set of all 2 2 matrices al and W is the subset of all matrices with determinant j
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