MATH 138 Calculus 2, Solutions to the Exercises for Chapter 1
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: (a) Find/ 223 — 32% + 2 — 4 da.
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Solution:/2x3—3x2+m—4dm:[%x4—x3+%x2—4x} :(8—8+2—8)—(
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b) Find / V2x 41 dx.
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Solution: / V2z +1dx = [%(23; + 1)3/2}0 =3(27-1)=
0
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(c) Find/ %dm
1

T

4 2 4

2 1 1 4

Solution: / %dwz / 2x+x*1/2+; de = |22+2z'?+Inz | = (16+4+In4)—(142) - 17+In 4,
1 1

27
(d) Find / | cosz — \/gsinx|dx.
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Solution: Let f(z) = cosz — v/3sinz. We must determine where f(x) is positive. One way to do this is to
sketch y = cosz and y = v/3sinx on the same grid. Another is as follows. Note that for 0 < 2 < 27 we have

f(z) =0 < V3sinz = cosz < tanx:% = =%

w

and f(0) =1>0, f(r) =-1<0and f(2r) =1 >0, and so f(z) > 0 for z € [0, 2] U [ZF,27] and f(z) <0
for:zze[%, ] Thus

27 /6 /6 27
dr = dx — d d
; ’f(x)‘ T /0 f(z) dz /Tr f(x) dz + f(z) dx

/6 /6
/6 /6 2
= [sinx—&—x/ﬁcosx]o — [smx—l—\/gcosx} . + [sin;v—&—\/gcosx}? P

(- 0+VE) - (—3-H-(G+E)+ 0+ VD) - (-4 =s.

We remark that there is an alternate solution which makes use of the fact that f(z) = —2sin (z - %)
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2: (a) Approximate / 4°°% dx by the Riemann Sum for f(x) = 4°°** using the right endpoints of 6 equal-sized

0
subintervals of [0, 27].

Solution: The subintervals all have size § and the endpoints of the subintervals are 0, §, ?jr ST, 4?? , 5?? , 27, SO

/ fz)dz = ﬂ(f (ﬂ)+f(2—”)+f(7r)+f(4§)+f(5§)+f(27r)) = Z(4V2 44712447 4 a2 g1 2 4 40
=5@2+5+3+5+2+4) =20

(b) Find the exact value of / 22 4 2z dx by calculating the limit of a sequence of Riemann sums.

Solution: Let f(z) = 2% + 2z. Then

/ f(z dm—nh_{r;oz:f z;) (T — @i —nh_{f;OZf —1+34) (3)

:HILH;OZ( —1+ 24) +2(71+%i)) (%):nlgn;oz(lf%i+%i272+%i) (2)
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3: (a) Let h(x /\/1+t3dt Find R/(2).

Solution: By the FTC, h/(z) = v1+ a3 so W'(2) =/1+8=3.

N
(b) Let h(z) = / 23=V/2 jt. Find R (4).
Nz

Solution: Let f(t) = 23~V¥2. Let g(u) = / " F(t)dt, and note that ¢'(u) = f(u) by the FTC. Let
u(z) = /x and v(z) = z+/x so that h(z g(v(l?)) g(u(z)), and note that v'(z) = # and v'(z) = 3/z.
))v

) z
Then W (z) = ¢ (v(z))v'(x) — ¢'(u(z))v' () = f(v(z ( ) flu(z))w'(x), and so in particular h'(4) =
fu(@)v'(4) = fu(4))u'(4) = ( Jv'(4) —

fRu4)=2-3-4-1=6-1=5.



