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(10%) 1.Prove that, if limg .o f(x) exits, then limg_.q |f(z)] = |limg—q f(2)].
(10%) 2.(a) Use implicit differentiation to compute dy/dx, where
2 4 62y — Tay + 3oy’ +21 =0. (1)
(b) Find the equation of the line tangent to curve (1) at the point ,(1"2)'

(10%) 3.Let f be a continuous function such that f(0)=0and

lim /(@) =2

=0 T

Define a new function g by g(z) = ——2 ifas#0and g(O) =2.
(a) Explain(fi#$%) why gis continuous at all points a # 0.
(b) Explain why g is continuous at 0.

(10%) 4.Given the following functions.
(a) Find the derivative of f(z) = In[ln(x? + 3z - 5)].

Pdz—1\’
(b) Find df Qf flz,y)= (ﬁm) .
(10%) 5.Evaluate the following integrals.
(1) [eV®dau =7
(2) [ayy/a? +ylde =7
(10%) G.jn ]y

(10%) 7.Prove that if V and W are vector spaces of equal(finite) dimensionand T : V — w
is linear, then T is one-to-one if and only if T is onto. '

(10%) 8.Let A denote the coefficient matrix of
{ 2x9 + 4z = 2

ye " * dxdy.

2x) +4ag + 223 = 3
3y + 3wy +a3=1.

(a) Show that A is invertible and compnte A™L.
- (b) Use A to solve the system.

(20%) 9.Find a Jordan canonical form for A from the given data.
(1) Suppose that A is an 8 x 8 matrix, A — I has nullity 2, (A — I)? has nullity 4,
(A — I)* has nullity 5 for k > 3, and (A + 2I)? has nulhty 3forj>1.

2 -1 0 1
o 3 -1 0) _ qren
A=l 1 1 o) =55
0 -1 0 3

where S is a Jordan basis and J is a Jordan canonical form.




