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1. Suppose an > 0, bn > 0, Lan < oo and L bn < oo. Which of the following series also converge? 

(A) Ea~ 

(C) I:Fn 

(D) I:anbn 

(E) L sin( an) 

2. Which ·of the following statements are true? 

(B) "'DO 1 < 00 Lm=2 folnn 

(C) L~=l (1 - ¼)2n < 00 

(D) If I:an converges, L Ian! also converges. 

(E) If L an6n diverges, Lan( -8t also diverges . 

3. Which of the following statements are true? 

(A) tr(AB) = tr(A)tr(B) 

(B) rank(A) = rank(A' A) 

(C) det(cA) = cdet(A) 

(D) If A2 = A, then the eigenvalues of A have to be 1, where A is an n x n matrix over real numbers. 

(E) If the columns of A are linearly independent, then the rows of A are also linearly independent, 

where A is an n x n matrix. 

4. Which is the value of the integral J fo.x 2dxdy, where n = {(x,y): lxl + IYI :S 1}? 

(A) 1/2 

(B) 1/3 

(C) 1/4 

(D) 1/5 

(E) 1/6 
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5. Let f (x, y) = x3 - 8x2 + 3y2 - 6y. Which of the following statements are true? 

(A) f has global maximum. 

(B) f has saddle point. 

(C) f has local minimum. 

(D) f has local maximum. 

(E) None of the above. 

6. Assume that J(x) = g e
1

~
1 dt . Then j(6)(0) =7 

(A) 1/6 

(B) 1 

(C) tr 
(D) 6}6!) 

(E) None of the above. 

7. Let f(x) = sin(x) + 1/2 for x E [-7r/2,7r/2], what is the value of (f- 1
)' (0)? 

(A) 1 

(B) 1/2 

(C) - 1/2 

(D) 2/,/3 

(E) -2//3 

8. Let f(x) = (lnx)/x. Which of the following statements are true? 

(A) f is increasing on (0, 1) 

(B) f is concave on (0, oo) 

(C) f has inflection point. 

(D) f has the maximum ate 

(E) f has the maximum value e' 
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9. limn-Hio (1 - sin ¾r = __ _ 

10. Let F(x) = f
9
~~)) f(t)dt, where f( ·),g(·),h(·) are continuous and differentiable. Then 

F'(x)= __ 

11. Let a1 = 0, a2 = 1 and an+l = ian + ½an-1 for n ~ 2. Find limn-too an= __ _ 

12. Among all the ellipses ~ + t = 1 that pass through the point (5, -3), which one has the smallest 

area? 

(a,b) = __ 
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13. Consider the m x m matrix A = a l m + .B l ml~, where a and .8 are scalars, lm is am x 1 vector 

with ~lements all equal to 1 and Im is them x m identity matrix. 

(A) Find the eigenvalues of A. 

(B) Determine the eigenspaces and the associated eigenprojections of A. 

(C) For which values of (a, .B) will A be nonsingular? 
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