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Part I: multiple choice questions (4 points each)

1. Which of the following statements are true?
(a) f is differentiable at zo implies that f is continuous at .
(b) f(z)=z*+ 8 has an inflection point.
(¢} Imyooo(1+ 1/2)® = 1.
(d) limgeyoo 22 Inz = 0.

(e) None of the above.

2. Let f(z) = In(1 + z). Which of the following statements are true?
(a) The Taylor series about z =0isz — 22 + 23 —2* + ... for z| < 1.
(b) The Taylor series about z =01is z —22/2+2%/3 —z%/4+4 ... for |z]| < 1.
(€) f'(z) is increasing in z for z > —1.
{d) f"(=) is increasing in z for z > #1.

{e) None of the above.

3. Consider f(z) = 1/(1 + z)~-Which of the following statements arc true?
(a) The Taylor series about & =01is 1+ 2+ 22 -+ z° + =, for |z| < 1.
(b) The Taylor series about & = 0is' 1 '+ 2 — 2° + - - "ufor |z| < 1.
{c) f_ll Sf(z)dz = oo.
(d) ffi flz)dz = co.
{e) None of the above.

4. Which of the following statements are true?
(a) 1/2+1/3++ - +1/a<Inn
(b) 1+1/24+1/3+=- +1/n>Inn
(e} 14+1/24+1/3+ 1/4+ -+ does.not converge.
(d) 1+1/2%° +1/385 $1/418 4. Ndoes not converge.
(€) 1/2—-1/3+1/4 = 154 «++ 4 (—1)" /A™...._dogs.not converge.
5. Let f(z1,22,23) = =1 % 7§ + 23 and & = (z1,23,23)7, 2 3 X 1 column vector. Which of the following
statements are true?
(a) The gradient of f withizespect to & is (27, 2z;, 223)7T.
(b) The Hessian of f with respeetsto.z.is=(2;2,2)T.
(¢) The minimum value of f subject to 2z + 2z — z3 = 7 is 5.
(d) The maximum value of f subject to 2z; + 2y — z3 = 7 is 10.
(e) None of the above.

6. Let f(z) = (sinz)/x. Which of the following statements are true?
(a) limzo f(z) = 0.
(b) limgoyo f(x) = 1.
(c) limg g f(z)=0.
(d)
)

(e) None of the above.

max; f(z) = 1.
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12. Let A be a 2 x 2 matrix defined as A = (

7. Let F(z) = fom[(sint)/t]dt. Which of the following statements are true?

(a) limy.so F(z) =0.
(b) limyo F(z) = 1.
(¢) limg—soo Fz) <.
(d) limgoseo Fz) > 7.
(e) Nomne of the above.

& Let A be an m x n matrix. Which of the following statements are true?

{a) nullity{A) + rank(A)=n.

(b) rank(A)=rank(AT).

(¢) If m =7 and n = 5, then rank(A) is at most 5.

(d) Suppose that mm = n. Then, “A is singular’ .54 has rank n”.
(e) None of the above.

9. Let A be an n x n matrix whose (4, j) component is a;;. The trace of A is defined as trd = S s B

Let B and C be n x n matrices. Which of the following statements are true?
(a) tr(AB) = tr(BA).
(b) tr(ABC) = tr(CBA).
(c) tr(ATB) = tr(ABT).
(d) tr(A+ B) = (trB)(tr4).
(e) None of the above.

10. Let A be an n x n matrix whose (4, j) component is a;;. Let f be a real-valued function defined on A.

Let V4f(A4) be the gradient of f(A) with respect to A: V4f(A) is defined as an n X n matrix whose
(,7) entry is 0ffOa;. Let B and C be n x n matrices. Which of the following statements are true?

(a) If f(A) = tr(AB), then V4 f(A) = B.

(b) If f(A) = tr(AB), then V4 fl4) = BT.

(c) If f(A) = tr(AAT (), then Vi fi(A4) = CA+ CTA¥.
(d) If f(A) = tr(AAT G), then V4 f(A)=CA + CAT.

(e) None of the above.

11. Which of the following statements are true?

(a) Anxn is singular if and only if Az = b has infinitely many solutions for every n x 1 vector b.
(b) Every matrix transformatiomis a linear.sransformation.

(c) If A is a nonsingular upper triangular matrix, then the adjoint matrix is lower triangular.
(d) The dimension of the zero space {0} is 0.
(

e) None of the above.

01
-1 0

(a) The characteristic function is fa(A) = A* — 1.
{(b) The eigenvalues are /-1 = =%i.

(c) 'The eigenvectors are (1,%) and (1, ).

) . Which of the following statements are true?

(d) The eigenvectors are (—1,%) and (-1, —4).

(e) None of the above.
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13. Which of the following are projection matrices?
@ () 75)
o (i)
©(95)
@ (5 %)

(e) None of the above.

14. Find the matrix for the reflection of R? through the z = y line.
@(95)
o (3 0)
@(95)
o (5 )
(e) None of the above.

15. Let A be an n X 7 matrix. Which of the following statements are true?
(a) A symmetric matrix A ig positive definite if and only if all the eigenvalues of 4 are positive.
(b) A is nonsingular if and only if det A=0.
(c) A is singulaz if'and only if 0 is an eigenvalue of A.
(d) detA = A1+ Ag + -+ Aq, where Ai’s lare eigenvalues of A.

(e) Nore of the aboye.
Part II: short answer questions

1. (10 points) Find the limit.

g~V — (x4 1)~/

lim =

T—00 x°

@ TN (=)
‘/0 Q(E) e (5) dz.

3. (20 points) Suppose that up = 1,u3 =1, and uy, = 2Up—1 + 3tn—2.

2. (10 points) Evaluate the integrais

(a) Find eigenvalues of the matrix A = < ? g )

*(b) Find the value of uioo-
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