國立台灣海洋大學  河海工程學系2B   工程數學（一）陳正宗終身特聘教授

工數第三次大考(向量矩陣與特徵值) 
18:00-20:00 Jan.11, 2012(閉書)姓名：            學號：            
1. 那些物理量是純量(scalar) ? 那些物理量是向量(vector) ? 那些物理量是兩階張量(tensor) ? 純量是幾階張量 ? 向量是幾階張量 ?  (10 %)

2. 何謂正交矩陣(orthogonal matrix) ? 何謂單位矩陣(identity matrix) ? (10 %)

3. 有一長方形斷面 在某觀察座標系統(x,y)下 所得慣性矩兩階張量如下  
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    (a) 請求出上述矩陣的特徵值與特徵向量。(10 %)

    (b) 請繪出主軸方向(
[image: image2.wmf]a

,
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見下圖)。(10 %)  
    (c) 請畫出 Mohr 圓，寫出圓心座標與半徑。(10%)

    (d) 請求出長方形斷面長與高。(20 %)

    (e) 算出[I]矩陣對角項之和並說出與兩個特徵值有何關係。在Mohr 圓又有何幾何意義。(10 %)

    (f) 算出[I]矩陣之行列式值並與兩個特徵值有何關係。在Mohr 圓又有何幾何意義。(10 %)

4. Given the ellipse 
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 (二次曲線)

(a) Please find 
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 such that the quadratic form 
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, where 
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 is symmetric. (5%)

(b) Please find the eigenvalues 
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 and eigenvectors 
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 of the matrix 
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(c) Please diagonalize the matrix 
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 and find the orthogonal matrix that 
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 is a diagonal matrix. (5%)
(d) [image: image19.wmf]x
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Please find the relationship of the transformation and the angle 
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 between the original and the new coordinate systems (
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 or 
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). (The above quadratic form can be transformed to the standard form in the new coordinate system). (5%)
(e) Please find the standard form of the above quadratic form 
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. (5%)
(f) Please find lengths of the semi-major and the semi-minor. (半長軸與半短軸的長度) (5%)
5. 上完壹學期 工數一 有何心得 ? (5%) 有何建議給助教或老師下學期參考 ? (5%)(本題有寫才有分)
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