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Answeres to calculus sample problems for final test in Fall Semester

Let f be increasing and P, be a partition of [a,b]into n subintervals of equal
length. It is easy to check that T(P,)—S(P,)=(f(b) - f(a))(b_Ta) , Which can
be less than any given & >0 if nis chosen big enough.

f'(x)= J'Oxwds cand f"(x)=sin'®

fz|x|dx = f2|x|dx + J':\x|dx = fz (—x)dx + J'OZ xdx =4
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.[(sin 5_x)(cosg)dx=.[%(sina+ sin 3x)dx =I—jcosa+%1cosg tc

Assume that a,a,a,--—band a,a,a,--—b,.If b #b,, choose

b _
= w and we can find N1, Nz such that |a, —b|<& for n>Ny,

and|a, —b,| <& for >Ny, Let t=Ny+N,. Then we have|a, —b,| < ¢ and

la, —b,| < &. This implies |b, —b,|<|a, —by|+[a, —b,|<2&=|b, —b,|, which is a

contradiction. Thus b, =b,.
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Let f(x)=Inax—Inx,x>0.We have f'(x)=0.Hence fis constant.
Since f (1) =Ina, it follows that f (x) =Inax—Inx=Ina,i.e. In(ax)=Inx+Ina.



-1
13. Dsin+/1+Insinx =(cos+/1+ Insinx) (%)(1+ Insin x) 2 (Cf)i)
sin x
J‘;dx :jldu =Inu[=In[Ininx|+c
x(Inx)(Inlnx) u
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15. | 2*dx= [ e""2dx = —2* P =——
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