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l. (a) Prove the Squeezing Theorem: Let f.g and h be real functions with g(x) < f(x) < h(x)
for all x € I, where [ is an open interval in R containing c. If lim g(z) = limh(z) = L,
T r—c
then lim f(x) = L. (10%)
r—c

: . . sinx ,
(b) Compute the limit: lim . (5%)
00 nr
. _ L . sinx .
(¢) Compute the limit: 1111{1] . (%)
T— T

] \ , B2 . . . . . .
2. Sketch the graph of y = %ll by analysing its first and second derivatives. Also, indicate the

asymptotic line of the gl‘alﬂl_. (15%)

3. Derive the area of the surface of a sphere of radius r. (15%)
4. Define
T : My 3(R) = Py(R)
by

T ( :’ :z ) = (a+ ¢) + bx + da?,

where Ms.o(R) denotes the vector space of all 2 x 2 real matrices and P,(R) the vector space
of all real polynomials with order at most 2. Let

10 0 1 0 0 0 0 T2
.1’:{(“ {]).(” ”).(] ”).(” ])}nndﬁ.:{l.,s.,z}.

be the standard bases of Myy»(R) and P(R), respectively.

(a) Show that 7T is linear. (10%)

(b) Compute the matrix representation of 7" with respect to the ordered bases 7 and 7, i.e.

(177 (10%)

5. Let
1 —4 =5
A= -1 2 -1
3 4 9

(a) Show that A is invertible. (5%)
(b) Compute A~'. (10%)
(¢) Compute A" for n € N and justify if li_l)]ﬂ)l(d A" exists in Msy3(R) accordingly. (15%)




