ANALYSIS I Homework 7 04.05.2016

1. Find the area bounded by the curves:

2

(@) y:XI, y=§+2 (b) y2=2x, X—y=4 (©) y=x3—12x, y=x2

d) y=Vx, y=v2x,y=x (¢) y=x*-2, y=|x (f) y=cosx, y=x+1y=0

@ y=x*-2x*, y=2x (hy y=x3, y=x° (i) x=y>-4y, x=4-y?
2 2

. X 2X

G) y=x* y=2-x%,y=0 (k) y="—, y=4-=0 () y=——, 2y=x°
3 3 X< +1

. T om o X y2

m =SIN X, COSX, X=—, X=— k) ——Z-=1, x=2a

(m) v 2 X= ) -+

(I x*+y*=16, x* =12(y-1)

x , for |[x|>1 3

d g(x)=%‘x2—q . show that If(x)dx:g(g)_g(_g):

2. If f(x)z{

N o

—x , for |x|<1

1x2 , for x>0 1 b
3.1 f(x)=1 ? and g(x)=5[x" - . show that _ [|xjdx=g(b)-g (a)
_EXZ , for x<0 a

4. Let f:[a,b] >R andlet ceR.
(a) If F:[a,b]—> R isanantiderivative of f on [a,b], showthat F (x)=F(x)+c isalso an
antiderivative of f on [a,b].
(b) If F, and F, are antiderivatives of f on [a,b], showthat F —F, isa constant function
on [a,b].
5. Find the arc length of the given curves:

(@) y=In(secx), lying between x=0 and x:g (b) y:%Inx,from x=1to x=e

(©) y:arcsin(e‘x),from x=0 tox=1 (d) y=Inx, from x=1 and x=e

1
6. Find asecond degree polynomial P(x) suchthat P(0)=P(1)=0 and IP(x)dx:l.
0



b 1
7. showthat [f(x)dx=(b-a)[f(a+(b-a)
0
b
8. Show that | f (x)dx=
a

Ab Xj
Xldx, (L =0)
;;[ (k

9. Let f be a continuous and odd function. Show that J‘ f (cosx)dx =0.
0
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2 3 . 3 12 3 . 3

. acos” x+bsin® x bcos® x+asin” x

10. Compute the integrals: '[ g dx=? and '[ _ dx =?
COS X +Sin X o COSX+sinx

11. Let f:[0,1] >R be a continuous function and f(x)>0 forall x<[0,1].

1
Evaluate: J' (x) dx =?

T Y
12. Compute the integrals: I|cosx—sin x|dx =2 and I|cosx+sin x| dx ="?
0 0

2
13. Compute the integral: j /?dx:? (Hint. Do substitution x =1—cos? u)
—X

1 7
n
14. (a) Show that: '[xm(l—xz) dx = jsinmu.coszr‘”udu (Hint. Do substitution x =sinu)
0

1 10
(b) By using (a) compute: Ixs(l—xz) dx =7

0
15. Let f and g be continuous functions on [a,b]and have second derivatives on [a,b].

If f(a)=g(a)="f(b)=g(b)=0, thenshow that Tf(x)g”(x)dx:if”(x)g(x)dx.

a
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