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Please write down all your'work.

1. Find the following limit, if exists. o (10%)
(@ tgeos(izlemzly () Jim 3 (-1
&) o 008 2z . nm00 = 2k+1
2. Find the following derivatives dy/dz, if exists. - (20%)
(a) y = (lnz)"*, z = €? (b) VZ = cos™! (zy), z = 1513
(c) tany =sinhz, z =In2 . " (d) coshy = 3%, z=2
T _ % T -z
Note that sinhz = E—Ee——f and cosh.z = ¢ +28
3. Find the following i'ntegfals. | | (20%)
. w/4 '
- (a) / V1 + coszdz (b)/ (1 + cscz)?dz
0 n/6 .

1 Vi=z2?
(c)/ / sin /22 + y? dydz -
o Jo =

(d) / / e dzdy, Q is the triangular region bounded by the z-axis, 2y =z, z = 2
0 . ,

4. Let f be everywhere continuous with f(1) = a and set | (10%)

F(z) = /0 d i /1 t f(u)du];zt.

Find F'(z), F'(1), F"(z)-and F"(1).

5. Set f(z) = , if z is rational; f(z) =0, if z is irrational. Set g(z) = zf(z). (10%)

(a).Is f continuous at 17
(b) Is f continuous at 07
(c) Is f differentiable at 07
(d) Is g continuous at 07
(e) Is g differentiable at 07
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6.Leta=[1},b=[2J,c=[lJa.ndd=[ 2J. (10%)
o 0 2 2 |

(a) (2%) Give d as a linear combination of a, band c.
(b) (6%) By using Gram-Schmidt, orthogonalize a, b and ¢ to get
orthonormal vectors ¢, ¢z and gs.

(c) (2%) Give the change of basis matrix from the basis a, band cto
the basis ¢, ¢; and g¢s. v

7. Let A be a 3 x 4 matrix such that (10%)
21 L1 — Tp— T3+ T4
A 582 = z; + 250'2 — T4
3 .

) + Ty — 3z3 + 324
T4

.Find the cblufnn space and null space s of A with bases and dimensions.

' row 1 ‘ :
8. If you know that det A = | row 2 | = 6, find the determinants of B, C
_ ' | row 3 ’
and D. ' (10%)
rowl + row2 + row3 rowl — row3
det B = rowl + row2 det C = | row2 — rowl
rowl row3 — row2

1 02.02 02 0.2
0.2 1 02 02 02
dtD=|02 02 1 02 0.2
{02 02 02 1 02
0.2 02 02 02 1






