Math 151
Spring 2004

Solutions to Exam 2 Review
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f'(x) = 3sin?(2x + 1)D,(2x + 1) (chain rule)
= 3sin?(2z + 1)[D2(22) + D, (1)] (sum of der. = der. of sum)
(2a.) = 3sin?(2z + 1)[2D,(x) + D,(1)] ( der. of const. times function = const. times der. of function)

= 3sin?(2z + 1)[2 + 0] (power rule)

= 6sin?(2z + 1)



f’(x) _ (secx)Dx(gc2+igc_2(;;2+1)Dx(secx) (quotient rule)
(sec x)[Dy (22)+ Dy (1)]—(224+1) Dy (sec x) (

sum of der. = der. of sum)

(2b) _ (sec 2)(2240)—(2241) D, (sec z) (

= power rule)

(sec z)(2x+0)—(x2+1) sec x tan = (

oy trig. functions)

2z (sec x)—(x2+1) sec x tan x
sec? x
Note: you may write f(x) = (22 + 1) cosx and then use the product rule.

(3a.) f(z) = (4—2%) 7?50 f'(x) = 5} (4 — 2?) 7 (~2x)

(3b.) f'(2) = e and f(2) = 52

(3c.) & = sec?[sin(t?)] cos(t2)(2t)

(8d.) D.(y) = cos(cosbx)(—sinbx)(5) + %334/3

(3e.) d—y (sec 23)(tan 2°) (322 )and T &Y = (secz®)[(tan 23) (62)+(322) (sec? 23) (322)]+(tan 23) (322) (sec #3) (tan 23
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(3.) ¢'(x) = LGP

(4a.) v(t) = '(t) = T(—sin =) = v(1) = —\8ﬁ7r

alt) = v'(t) = §"(t) = T (—cos &) = a(1) = =27

(4b.) v(t) = §'(t) = 10(¢? + 1)°(2t) = v(1) = 10240
a(t) ='(t) = s"(t) = 20[(t* + 1) + 9(¢? + 1)3(2t)] = a(1) = 102400
dy _ (@*+y?)— $(2$+2yd1) 2492222

dy _
(5a.) 2y, = (22+y?)? = dr = 3y +y?) ey
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b n(x sec? (zy? 2)—y2
(5b.) 2zy5+y? = sec(wy) tan(zy) (w5 +y)+sec?(wy?) (2uy L +y?) = G = s ta)vl s by ) v

d d d —3z2— d
(6a.) 322 +3(x g +y) —3y° G = 0= G = F530 = (0, -1) = —1

So the equation of the tangent line is y + 1 = —1(z — 0).

sec?(x T
(6b.) = sec(on) o +v) = F = Sy = #(E D =

INE

So the equation of the tangent line is y — 1 = 1_%(:5 -1
2

(7.) See Fig 1. From the diagram, we have:
h? +b% = (10)?

Differentiating both sides with respect to t gives:
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From the problem, we have: % =3 and h = 6. Using h% + b? = (10)?, we see that b = 8. We

substitute these values to get:
dh =24

— = =—4
dt 6
So the ladder is moving away from the wall at —4ft/sec

(8.) See Fig 2. From the hint:
. l1l2 sin 6
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Differentiating both sides with respect to t gives:
A i 1 i
dA _d <l1l2 Slné?) -1 |:l1 (l2d(81n9) +sin«9dl2> + i sin@dll}

dt - dt 2 dt dt dt
dA 1 ag . dly . dly
Tl [ll <12 cos Qa + sin 9dt> + 19 Slﬂ@dt]
From the problem, we have: % =3, % = -2, Z—(z = 1,11 =4,lp =5 and = 7/4. We substitute
these values to get:

dA
239
b7 3v2

So the area is increasing at a rate of 3v/2ft?/sec.



