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1. Find the following li‘mits.
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(i)(8%) lim_ / < sin(nz)dz.
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(iii)(10%) lim Z Z ——--'-’-, where [V/n? — i?] denotes the largest integer which
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2. Find the fgllowing definite integrals.
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(iv)(5%) /_: H(z)H(x[2 - z)sin zdz, where H(z) =

1, ifz>0;

0, ifz<0.
3. Find the derivatives of the function f(z) in (i) and (3i).

(i)(6%) f(z) = 57(sin z).

(ii)(5%) £(=) = / sin(i?)dt.

4. (10%) Show that a function f(z) with zero derivative on an open interval (a,b) must
_ be a constant.
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5. (15%) Using an approximation, -g-( f(—h) +4f(0) + f(h)), for the intgral / f(z)dz is
h

called Simpson’s rule. Show that Simpson’s rule is exact as the function f(;) is a third
order polynomial.

6. (15%) Show that there exists a positive integer N for any real number M such that
: N .

Z%>M.

i=1

7. The equation z = F(z,y) = 2z%y? represents a surface in the three-dimensional space
_where z,y,z are the Cartesian coordinates. A article travels on the surface. The
position of the particle is (z,Y, )= (cost,sint, F z,y)) at any time t.
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(i)(5%) Find the directional derivative of F(z,y) in the direction (T’ —2—) onz—y

lane. A
fii)gS%) Calculate the length of the path that the particle travels during the time interval
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