106Midterm2 Solutions (Sem2-36/37)

Exercisel
1 1 l +1 ——1
- L 0 o Tl el TR .
a) llmx_,l(x_l lnx) lim, 4 T lim,._4 lnx+x7—1 (1.5)
: % -1 _ 1
= limyy xinx+x—1 limys Inx+2 2 (1.5)
b)[ e*sindxdx = e*sindx — 4 [ e*cosdxdx (1)
[ e*cos4xdx = e*cosdx + 4 [ e*sindxdx (1)
[ e*sindxdx = f; (e*sindx — 4e*cosdx) + C (1)
c)[ secxdx = [(1 + tan®x)?sec?xdx u = tanx ,du = sec?xdx (1)

= [(1+uH)%du=[u*+2u?+1du (1)

=%u5 +§u3 +u+C =§tan5x+§tan3x+tanx+ c (1)

Exercise2

X+3

cosh'l(T) +C (D)+ (D)

a)f dx - f dx _ f du e
Vx2+6x V(x+3)2-9 YELa—34
b)x = secu dx = secu.tanudu gives

secu. tanudu

dx
fx%/xz g —j sec3u.tanu 1)

= [cosPudu = -Zl—f(l + cos2u)du (1/2)



= %(u + sinu.cosu) + C (1/2)

— 1<sec‘1 x + x22—1> +C (1)
5 x
2x%-2x+2 _ a bx+c _ (a+b)x? +(c-b)x+a—c
c) (1-x)(1+x2)  x-1  x24+1 (x—1)(x2+1)

a=-1b=-1landc=1 (1.5).Weget

1
= —In|x — 1] —Eln(x2 +1)+tan"tx+C (1.5)

2x% —2x + 2 g
j(l—x)(l-l—xz) e

Exercise3

X 1-u? 2du
aju = tan (—) , COSX = and dx = (1)
2 143> 1+~

f dx B j du o)
54 3cosx J 4+ u?

-
= ltan_l(g-) +C = %tan‘1 <~anﬁ> + L (1)

Z 2

b) foc xe 2 dx = —(i—) foc —4xe 2 dx = — G—) [e=2%"1¢

=-(1-e7%") (1)

o0 C 1
j xe 2’ dy = lim | xe 2 dx = T (1)
0

Cc—00 0
The integral converges.

c) Intersection points:
y?—1=y+1soy=—-lory=2 (1)

2 , W =L 8
A=f G—y*+Ddy=|7y" -3y +2y| =5 (1)
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