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I. (15%) Consider a matrix M :[ d:f' Under what condition is this matrix singular?
c

2. (15%) Find the derivative —3}1 of the following function: 2x*+x’y+3* =1. (hint: be aware that y
X

is an implicit function of x).
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3. (20%) The hyperbolic sine and cosine are defined as: sinhx =< and coshx=%"°

Prove the following identity: sinh(x + y) = sinh x cosh y+coshxsinh y.

4. (20%) The volume of liquid in a tank is given by: ¥ = %ﬂ'hz (3a—h) in which 4 is the depth from

the bottom of the tank (Figure 1). If the tank is being filled with water at a rate of O liters per minute,
determine an expression for the rate of rise of the level of liquid in the tank for a given value of .

(Figure 1)

5. (15%) Find the perpendicular distance from the point (1,-1,2) to the plane 2x+2y—z+4=0.

6. (15%) Integrate the following expression: J'\/; Inx dx.
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