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1. (10%) Evaluate lim n(%/2 —1).

n—0o0

64 dx

2. (10%) Evaluate it

3. (15%) Show that 2sinz + cosz = z has three solutions in R.

4. (15%) Calculate the area of the region  enclosed by the curves

dg? + dzy+y* — 3z +3y =18 and 4?4 4zy + 1% + 3z — 3y = 18.

5. (156%) Let (R3, < ,>) be an inner product space with < u, v >= u;v; + ugvs + ugvs,
u = (u1,ug,ug) and v = (v1,vq,v3). Let V be the subspace of R® spanned by

2,1, 1) and (1,-1,2). Find an orthonormal basis for V that contains the vector

(
(2/v6,1/v/8,1/6).

6. (15%) Let A, B and A + B be invertible m X m matrices. Denote the inverse ma-
trices of A, B and A+ B by A™!, B~ and (A + B)™!, respectively. Show that the
inverse matrix of A~' + B! is A(A+ B)7!B.
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7. (20%) Let the sequence {ax }x>0 be given by ag = 1 and agy; = ax + — for k > 0.
ak

Show that the sequence {ar — v2k}i>0 converges.
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