
KOÇ UNIVERSITY

MATH 107

Midterm II April 26, 2012

Duration of Exam: 90 minutes

INSTRUCTIONS: Calculators are not allowed on the test. No books, no notes, and

talking allowed. You must always explain your answers and show your work to receive

full credit. Use the back of these pages if necessary. Print (use CAPITAL LETTERS)

and sign your name, and indicate your section below.

Surname, Name: —————————————————

Signature: ————————————————————

Section (Check One):

Section 1: E. Mengi (13:30, MWF) —–

Section 2: S. Ünver (12:30, TTF) —–

Section 3: S. Ünver (14:30, TTF) —–

Section 4: A. Mostafazadeh (9:30, TTF) —–

PROBLEM POINTS SCORE

1 15

2 20

3 25

4 30

5 10

TOTAL 100
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Problem 1. (3 pts. each) Let V and W be vector spaces. In each part give the definition of

the concept.

(a) Subspace of V.

(b) Basis of V.

(c) Dimension of V.

(d) Nullspace of a linear operator L from V to W.

(e) Range of a linear operator L from V to W.
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Problem 2. (10 pts. each)

(a) Determine whether {(x1, x2) | x2
1 + x2

2 = 1} is a subspace of R2. Justify your answer.

(b) Determine whether {(t+s, t+2s, t+3s) | t, s ∈ R} is a subspace of R3. Justify your answer.
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Problem 3. (a) (10 pts.) Show that the set B := {(1, 2, 0,−1), (0, 1, 5, 3), (0, 1, 0, 0)} is a

linearly-independent subset of the vector space R4.

4



Problem 3. (b) (15 pts.) Let W be the subspace of R4 spanned by,

B := {(1, 2, 0,−1), (0, 1, 5, 3), (0, 1, 0, 0)},

and T : W → R2 be the linear operator (or linear transformation) defined by

T (x, y, z, w) := (2x− 3z, 5w),

for all (x, y, z, w) ∈ W. Find the matrix of T with respect to the basis B of W and the standard

basis E2 := {(1, 0), (0, 1)} of R2, i.e., the matrix representation of T in the bases (B,E2).
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Problem 4. Let Pn(R) denote the vector space of polynomials over R with degree less than

or equal to n. (For example, P4(R) = {a + bx + cx2 + dx3 | a, b, c, d ∈ R}). Define L from

P3(R) to P2(R) such that the value L(p) of L on the polynomial p ∈ P3(R) is defined by

L(p)(x) := p′(1)x,

where p′ denotes the derivative of p.

(a) (10 pts.) Show that L : P3(R)→ P2(R) is a linear operator (or linear transformation).

(b) (10 pts.) Find a basis for the null space (or kernel) of L.

(c) (10 pts.) Find a basis for the range of L.
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Problem 5. (10 pts.) Let T : R17 → R13 be any linear operator (or linear transformation)

with domain R17. Show that T is not one-to-one.
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