MATH 128 Calculus 2 for the Sciences, Solutions to Assignment 1

: (a) Let f(z) =tan™! (\/E) Find the second derivative f”(1).
1 -1 1 1 1
1 and f(2) = . _ . My _1.1_1.1_ _1
1+x Q\f and f(z) (1+4+z)2 2y 1+x 4232 so f"(1) 12721 1

(b) Find the equation of the tangent line to the curve 23y + 3xy = y* at the point (1, —2).

Solution: f/(z) =

Solution: Differentiate implicitly to get 3z2y + x3y’ + 3y —|— 3y’ = 3y%y'. At (x,y) = (1,—2) we have

—6+y —6+3y =12y, so 8y’ = —12 hence y 182 = —2. The equation of the tangent line at (1, —2) is

y+2= f%(ac — 1), or equivalently y = f% x — 5, or if you prefer 3r+2y+1=0.

: Solve the following indefinite integrals.

(a) /(;102 +1)e” dx

Solution: Let u = 2241 and v = e®. Then /(mQ—i—l) e’ dr = /udv = uv—/vdu = (22+1) e””—/Qx e’ dz.
Let u; = 2z and v; = €*. Then /21:6z dr = /u1 dv; = ulvl—/vl du; = 2xex—/26I dr =2z e*—2¢e"+a.
Thus /(m2+1)ex dr = (2* 4+ 1)e” —/2336’” de = (2 +1)e* —2ze* +2e* —a= (2> —22+3)e” +¢
(b) /sin3x cos? x dx

Solution: Let u = cosx so du = —sinz dx. Then /sin?’xcos?a: de = /(1 — cos?x)cos?x sinxdr =
/—(1—u2)u2 du:/u4—u2 du=tu® — 3ud +c=fcos®z — Lcos®z +c.

: Evaluate the following definite integrals.
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(a) T+ 2
\/2:54-
4 9 u—1
T+ 2 S+ 2
Solution: Let u = 22+ 1 so ¢z = %L and du = 2dx. Then — dx :/ 2 Lidu =
2 0 0 \/21‘+1 1 \/ﬂ 2
Su+3 _
i . /a du %/1 ul’? 4 3u™? du = [2 3/2+6u1/2]1:1{(18+18)—(§+6)]:232.
2 2
52+ 9
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Solution: We h = . T t ———— = — 4+ =+ — + —— d
orHton: e RV g2 x2(x — 3)(z + 3) OB A gy x+x2+x_3+x+3,wenee

A(z® —92) + B(2? — 9) + C (2% + 32%) + D(2® — 3x) = 52% + 9. Equate coefficients to get A+ C + D = 0,
B+3C—-3D =5 —94 = 0 and —9B = 9. Solve these 4 equations to get A = 0, B = -1, C =1
2 2
1 1 1 )
andD:—l.S /x4_9x258:/1—?+r_3—mdl': ;+1H’Z‘—3|—1H|1‘+3|1:
(3+In1—In5)— (1+mIn2—-Ind4)=-3—-In3



4: Evaluate the following improper integrals.

o [ 7

9 0 0

d .

Solution: Let v = z—9so du = dx. Then/ - < 5= / w3 du = [3 u2/3} = —%-(—8)2/3 = —6.
=1 xr — u=—8 —8

(b) /0 2 In(z/2) da

2
Solution: Let u = In(2/2) so du = 1dx, and let v = 2% so dv = 23dz. Then / 23 1n(x/2) dx =
2 2 2 2 0
/ udv = {uv—/vdu] = [ix‘*ln(x/?)—/}lm?’dw} = { 41n(x/2)—x4} =-1-1% lim 2"In(z/2).
0 0 0

0 z—0
1 2 1
By I'Hopital’s Rule we have lirgl+ z*In(x/2) = lim n(/2) = lim /@ = lim —%2' = 0, and so

z—0t 1/1’4 z—0t —4/2135 z—0t
2
/ 23 1n(z/2) dx = —1.
0

5: Evaluate the following improper integrals.

o i

a =

) /2 xiV/r? —4

o dx
Solution: Write I = / ———. Let 2sec = x so 2tanf = V22 — 4 and 2secftanfdf = dx. Then
, 2 .734\/1‘2—4/ ,
/2 /2 /2 1
2secftan 6 db 3 . 9 9
[:/0 m:%g cos@d@z%/o (1—51n9)0059d0:1—16/01—u du, where
u =sinf, and so [ = fﬁ[u— éuﬂ = 2—14.
0
< z(z+1)

b ———~ dux.
( )/_oo (@1 &

_ , < z(z+1) z(x+1) Ax+B Cz+D 3
Solution: Write I = /_Oo @ To get @z 1) = Zr 1) we need to have A(z® 4+ x) +
B(2?> +1) + Cx + D = 2? + 2. Equate coefficients to get A=0, B=1, A+C =1 and B+ D = 0. Solve

<1 T 1
thesetogetAzO,le,C:landD:—l. Thusj:/,oox2+1+(x2+1)2 — @2 E1)? dx. We have

/OO du tan ™" ad/ v du L h 0, and to ct/oC du
—- = n =7, an - = n —
241 . @@+ 12 20221 1)) ’ & | @2

o0

oS /2 2
we let tanf = z so secd = v/1+ 22 and sec?fdf = dz, and then / dia: = / M =
oo (@24 1)2 _rj2 sectd

/2
/ /200529d9:§. Thus I =7+0—- 35 = 7.



