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1. (8 points) Evaluate the definite integral: dz.
Jg €¢+2
2. (10 points) Find the indefinite integral: ‘ ! dx
=23 g . | (xz + 1)2 .

3. (10 points) Evaluate the following sum of integrals:
i

1 X \/3 X 2 ‘\/4-x2
J J xydydx + J J’ xydydx + I I xydydx.
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4. (a) (7 points) Prove the formulation: Jtan” 2080= - Itan 2 xdx (n# 1).

n —
(b) (7 points) Find the indefinite integral: [tan5 xdx.
1

5. (10 points) Find the values of p for which the integral: J xPIn xdx

0
converges and evaluate the integral for those values of p.

o
6. (8 points) Use the technique of implicity function to find —8£ for the equation: yz+xIny = z2
x

. : eV if x £ 0 . L
7. (8 points) Show that the function f(x) = is not equal to its Maclaurin series.
0 ifx=0

8. (8 points) Prove that if lim a, =0and {&,} is bounded, then Jim (a,b,) = 0.

n—>co n—>00

X x U
9. (10 points) Prove that if fis continuous, then j- fW(x —wydu = J (J if (t)dt)d u.
0 0 \Jo

10. A function fis said to be a contractiornon{a;, b if therc exists K, 0 < K < 1, such that forall u,v € [a, ],

we have | f(uw) —fW| < K|u—-v].

(a) (7 points) Show by the £ — 8 definition that if fis a contraction on [a, b], then fis continuous on [a, b].

(b) (7 points) Suppose that fis continuous on [a, b] and differentiable on (a, b) with | f'(x)| < L, 0 < L <1,

forall x € (a,b).
Show that fis a contraction on [a, b] and have at most one fixed point on [a, b].
(A point ¢ € [a, b] is called a fixed point if f(c) = c.
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