MATH 122: Calculus IT
Some Notes on Assignment 13
I: Section 6.7: 51, 60, 69

Exercise 51: Let tan = 7 (See triangle below). The 2 = 4tan so dx = 4 5602 0do and sect = Y22 “"2“6
so 2% + 16 = 16sec? 0, Thus [ ootpg do = [ geoczg(4sec®0) df = [ § dO = § + C = farctan(z/4) —|— C

and fo mQHG dx = t[arctan(1) — arctan(0)] = [ - 0] =12 = L
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Exercise 51 Exercise 60 Exercise 69

Exercise 60: Consider a right triangle with hypotenuse 23 and horizontal side 2; then the vertical side
.'L'3

is V26 — 4, a key ingredient of the integrand. The simplest ratio in the triangle involving z is %- which
is sec (9. See picture above, noting also that vz —4 = 2tan 6
Thus 23 = 2secd so 322 dx = 2sect9tan0 de.

__ 2secftané 2secftan 6 2secftan 6 tan 6
We can write dz = =5575222 df and L1 S dr as =GR df = SGeect) 9) df = e do

Hence [ ﬁdx_fs(;atgge) d9—f df = 19—|—C 6arcsec< )+C

Exercise 69: (See Figure above): Let h(t) be height of missile ¢ seconds after firing and 6 the angle of
elevation. We are looking for h/(¢) at the instant 6 = 30°= 7/6 radians. We need to switch to radian
measure to use classic differentiation formulas for the trigonometric functions). Note that 2°= /90
radians. One relation between h and 6 that is true at every second is tan@ = h/5 so h(t) = 5tan0(t).
Differentiating with respect to t yields h/(t) = 5(sec? 0)(#'(t)). Since sec(n/6) = 2/4/3, at the given
instant, we have b/ =5 (%) (g5) = 2Zmi/sec.
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II: Section 6.9: 28, 36, 42
223 — 522 +6x -3 2—-5+6—3 0

Exercise 28: il_}m1 o v p— =13 o1 =3= 0 ( 'Hépitals Rule does not apply! )
Exercise 36: Let u = % Then e_;m = i;u = -z Then
—1/x 1
lim & = lim & = ( Using ’'Hépital on > form ) lim — =0
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K K K
Exercise 42: (a) tli>rcf>lo e T 1% 00 =130~ K (I’'Hopitals Rule does not apply here)
(b) y(t) = 1+£_” =1 K;(?;O)ew = y(o)ﬂf((ﬁ)yffo)]e_,‘t is a 22 form as K — 0o so we can apply 'Hopital’s
Rule:
. y(0)K L y(0) rt
Klgnoo y( ) Klgnoo y(O) =+ [K — y(O)]e—” a Klgnoo 0 + e—” B y(O)e

The population will grow exponentially if K is unbounded; If K is bounded, population will approach
carrying capacity over time.

III: Section 7.1: 1, 7, 13
Integration By Parts Formula: [udv=wv— [vdu

Exercise 1: Let u = x and dv = e *dx. Then du = 1dz, v = —e~*. Thus fxe_“” dr = —xe ™™ —
[—eTde4+C=—ae®—e*+C=—e"(x+1)+C.

Exercise 7: Let u = 2 and dv = secztanx dz. Then du = 1dx and v = secx.
Thus [z seczxtanz do = x secx — [secx dr = x secx — In(|secx + tanz|) + C.

Exercise 13: Let v = Inz and dv = /x dx so du = %dw and v = %:p3/2.
Thus [z Inzds = %xg/anxff%%xS/Q dr = %x3/21n:c7 %f:rl/z dr = %x3/2lnzf %z3/2 +C.



