Answer all of the following questions. Each question counts 5 points.

Calculators are not allowed

1.  Evaluate the following limit (if it exists) th o0s (2x)-cos (k%)

-0 };2
2
2. Let f and g be two functions defined on (~0, +e0). If 12 < g(x) + f{x) < 33,
lim _ im 5
forallx,andx_}ag(x)_z,ﬁnd x_}g«/;f(x).

3. Find the horizontal and the vertical asymptotes (if any) for the graph of the

function f(x)= ]ii‘(—zj—z"j :

4. Letfbegiven by:

3x% +3x+1 JJx <=1 |
flx)={-x> Jif ~l<x <],
x3 —6x2 +6x-2 SE x>1.

Discuss the differentiability of fat x=-1and atx = 1.

5. Show that the equation
3 2 )_q=
x? cos (mx )+ 3sin (T)_l =0
has a real solution.

6. If f{x)=sin (5x). Use the definition of the derivative to find f'(x).
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7. Let fx)=(x-1)"&x-2)".
vertical tangent line or a cusp.

Find all points at which the graph of f hasa

8.  Find the derivative of the function f(x)= %/x_zcos(x-— x? )+ sacz.(x3) .
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