
UCLA: Math 115A
Midterm 1 YVinter, 2018

1. Each of the following questions has exactly one correct answer. Choose from the four options presentedin each case. No partial points will be given.(a) (l point) In the vector space Ctrl, the set { --- + 1 } is
early dependent

linearly independent
C. a spanning set
D. none of the above
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The following two questions concern the subsets

a

b a +b2 =c c R3

c

for some choice of G R. Recall that R2[cj is the space of polynomials of degree at most 2.

(b) (1 point) Which of the following is a true statement?

A. Both U and V are suhaces regardless of the value of e R.

B. Only U is a subs—e.

C. V is a subspace for any A.

D. Only V is a subspace when 0.
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(c) (1 point) When 0, the subspace V has dimension
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(d) (I point) Let V and bc two, finite dimensional subspaces of a vector space V. Which of thefollowing statements is true?

A. We must have U n =
B. If {0) then = V. U-tWe 'Xc- u,
C. dim U + dim dim(U + W).
D. The dimension of U + IV is unrelated to dim U and dim W.

-f db dim LCVIAJ W.

a bazis v,
expand u' -to um;

(e) (1 point) Which of the following definitions, makes T : —i 22 into a surjective linear map?
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2. Give (simple) examples of all of the following situations.

Winter, 2018

(a) (2 points) Twosubspaces U, V such that U+V = Mat2x2(R) but Mat2x2(R) Uav.

(b) (2 points) A basis for each of your subspaces U and V above.
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(c) (1 point) A basis for Mat2x2(R) that does not contain either of the bases from the previous part.
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3. Consider the following maps. prove or disprove that they are linear and if linear, find the dimension of
the kernel (nullspace).

(a) (1 point) T : R2 —+ R given by T(a, b) 02 1)2.

T (a * Tax,b)

(b) (4 points) R : Mat2x2(C) —Y C2 given by
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4, (a) (2 points) Let V and be vector spaces and let T : V —Y be a linear map. Prove that the
kernel (nullspace), kerT C V is a subspace.

ken T r f T(v) v e S7nQ T linear
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(b) (3 points) Suppose IVI and W2 are two subspaces of a vector space V such that V = WI W2. If
131 and B2 are bases of WI and VV2 respectively, show that Bl IJ B2 is a basis for V.
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