Fall 2007 Math 151 Quiz 5B Solutions Tue, 16/0ct/2007

Name: UIN: Circle section: 804 805 806

For all quizzes, no calculators. The only thing on your déslutd be your PENCIL. Circle your choices AND
mark them on your QuizzStrip Scantron #815-E. The 4 problem®ach worth 5 points; total: 20 points.
Please write legibly!

1. Find the linear approximation df(x) = +/1+ x ata = 0.

e Write f (X) = (1+ x)1/2_ Thenf’ (x) = %(1+ X)—1/2_
e Thusf (0) = 1andf’(0) = 3.
e (c) Hence the linear approximationlis(x) = f (0) + f' (0) (x —0) =1+ %x.

2. Giveny = f(x) = 3x2 + sinx, compute the differentialy for x = = anddx = 2.

e We havedy = f’ (x) dx = (6x + cosx) dx.
e (c) Plugging inx = 7z anddx = 2 givesdy = (6z — 1) (2) = 127 — 2.

3. Atwhat value ot among those listed is the tangent line to the curve cost — sint, y = 1 + cost
vertical?

dy/dt . .
di?dt = “400”, colloquially speaking.
More precisely, this can occur whede /dt = 0 anddy/dt # 0 simultaneously.

e Nowdx/dt = —sint — cost = 0 fort = 3z /4 (alone among the choices that were listed). For this
value oft we havedy/dt = — sint = —+/2/2 # 0.

e (b) Accordingly, the tangent line is vertical for= 37z /4.

. . . d
e The tangent line to the curve will be vertical wheazé =

4. A triangle has two fixed sides of lengths 6 m and 10 m. Theeghgktween these sides is changing at a
rate of 3 rads. Find the rate (in Ays) at which the area of the triangle is increasing when théeang
between these sides7g 3.

e Letb andh represent the length of the base and the height of the teaegpectively.
e The area of the triangle i& = %bh, which for this problem is equivalent to

A = (10 (6sind) = 30 siny.
e (a) Differentiating with respect tbyields

dA do 1
— = 30cod) - - = 30(5) (3) = 45 /s

whenfd = /3 anddd /dt = 3.



