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Part I: Calculus

e

(15%) State and prove the mean value theorem.

2. (10%) Use e-§ argument to show that lim ;5 = (}.

o g e
3. (20%) Find the following integrals:
(a) [ W(L{‘ (b} jjg Ldr (o) [] ~/2 ALy (d) [77 e~ dx (&) [sin® 2 cos? zdx.
4. (5%) F:’md}% if tan (%) =1+

(10%) Find the extreme valie of the function f{z,¥,2) = 7 +2y + 3z subject to constraints
z—y+z=1land z¥+9f =1
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Part II: Linear Algebra
3. {10%) Suppose that A4 is a matrix satistying A2 — A and AT = A,

(a) Find possible sigenvalues of A.
(b} Determine the rank of A

7. (10%) Prove that if () is an orthogonal matrix, then det(Q) = 1.

8. (15%) Let V and W be twe vector spaces and let 7' : V — W denote a linear transformation,
Suppose that N(7) and R{T") are null space and range of 7, respectively. Show that N(T)
and R(T") are subspaces of VVand W, respectively.
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9. (5%) Let A= ( 1 3

). Compute A" for any positive integer n.
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