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Please write down all your works on the answer sheet. 

1. A function is defined by 

1r 

f(x)= Jcostcos(x-t)dt, Osxs2Jr 
0 

Find the minimum value of f. 

2. Find an equation of the tangent line to the graph of the equation 

4exy + ln(x2y + 1) = 4 at the point (x,y) = (e,O). 

3. If n is a positive integer, find the following integrals. 

I 

(a) J (lnx)" dx 
0 

co 1 
4. Find the sum of the series L ln(l- -

2
) • 

n=2 n 

I I 

5. Evaluate the integral f f emax{x
2 

•-"
2

) dydx I 

0 0 

Where max{x2 ,y2
} means the larger of the numbers x 2 and l. 

6. Let 

I I I 

1 2 3 4 5 
A= I 3 6 10 15 . 

I 4 10 20 35 
1 5 15 35 70 
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(10%) 

(10%) 

(20%) 

(10%) 

(20%) 

Use Gaussian elimination to find the determinant of all upper left submatrices Ak. k = 1,2,3,4,5. 

Note that A5 = A. (10%) 
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7. Find the 3 by 3 symmetric matrix A and the sum and the product of all its eigenvalues. (10%) 

[x, x, x,] A l::J=x~ +2x~ +1x; +2x,x, +2x,x, +4x,x,. 

8. (i) If A is a positive definite n x n matrix, and R is any real n x m matrix, what can you say about 

the definiteness of the matrix Rr AR? For which matrices R is Rr AR positive definite? 

(ii) If A is an indefinite n x n matrix, and R is any real n x m matrix of rank n; what can you say 

about the definiteness of the matrix Rr AR? 

(iii) If A is an indefinite n x n matrix, and R is any real n x m matrix, what can you say about 

the definiteness of the matrix Rr AR ? (10%) 

I 


