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Ii; [20%] Given the function f(x)=x;-x,+2 X X412 x12+ X% and x0=(1 ,5)T , determine

the Newton's direction (to minimize f) at X,
2. [15%] Solve the initial value problem : y+y tan x =sin 2x , y(0)=1.

3. [15%] Let r(t;,t) =acos t; i +asin t; j + tk, please get the partial derivatives

with respect to t; and t;.

4. [12%] (a) Solve the following differential equation: d—ﬁ(zg = y(t)T_M, where T and

M are constants and the initial condition is y(0) = M. [5%] (b) When a pizza is
reheated in an oven, its temperature is measured as 200°C. After remove it from
the oven to the room temperature (20°C), three minutes later the temperature is

110°C. How long does it take for the pizza to cool off to 50°C? [7%]

5. [15%] In Linear Algebra:

(1) Under what conditions on b, and b, (if any), dose Ax=b have a solution?

1 2 0 3 b,
A= ’b:
2 40 7 b,

(2) Find two vectors in the nullspace of 4,

(3) Find the complete solution to Ax=b.

6. [15%] Performing the elimination to 4 and b, so that 4 is reduced to an echelon

form:

1 2 3 b 1 2 3 b,
[4 b]=|4 5 6 b,|—>|0 -3 -6 b,—4b
7 8 9 b 0 0 0 b,-2b,+b

(1) What is the basis for the null space?

(2) For b to be in the column space, what condition does b has to meet?
(3) What is the basis for the left-null space?

(4) What is the basis for the column space?

7. [8%] How do you use Differential Equations to solve the engineering problems in
the real world? Please provide one practical example of using Differential

Equations in your personal experience.
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