Math U142 Spring 09Prof. A. Iarrobino Quiz 1. Solutions
Scoring: #1 5 pts, #2A,2B, 3,4A 4 pts each, #4B* Zpts. 20=100%..

1. Do A or B.
A. Determine y’=dy/dx if y*-3x’y*=4. Also find y’ at the point (1,2).

6xy’ 24 _

Ans. y'=——7-—"—. Let P=(1,2); '(P)=—=1.2
Y 6y et P=(1,2) y'(P)=2,

1B. A growing cone of sand is now 4 feet high and its height h is growing at 0.5
feet per minute. It’s radius r is 6 feet, and is growing at 0.75 feet per minute. At
what rate is sand being added to the cone in ft’ /min? Please include units. Recall

. 1
that the volume of a cone is. V=§7rr2h,

d av 2 dr 1 dh
Solution. Apply operator —: —= =nrh —+—nr*—.
PPy op a3 a3

So at given moment

Ans. ?1_\:: %! (6 ft)(4 ft) (O.75ft/min)+%!(6ft)2(0.5ft/min):l2! +6! =18/ ft’ / min.

2. Find the following integrals using substitution.

2A. I(x4 + 4)6)_2(363 +1)dx, let u=x"+4x
Sdu
4 4(=1)

du=(4x*+4)dx, [u C:_Zl()f +4x) +C.

Solution:

2B. "’!//:4(sin x)’cosx dx. Let u=sinx. Change the limits of integration to u-limits,

then evaluate.
Solution. du=cos x. When x=1/6, u=sin(m/6)=0.5;

1

1 4 1
when x=m/2, u=sin(m/2)=1. '[0.54u3du = 4%} = u4]0_5 =1"-(0.5)=—

0.5

3. Estimate the following integral using either the right Riemann sum, or the
middle point Riemann sum, with n=4 terms. Show each term in your sum. You
need not evaluate the sum.

3
J-l sin(x? )dx
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R =0.5(sin(1.5%) +sin(2”) +sin(2.5%) + sin(3"))

i. right sum, n-4: Ax—tl— 0.5 Ans. R=
' T 4 ' = 0.5(sin(2.25) + sin(4) + sin(6.25) + sin(9))

OR
ii. Middle point sum, n=4.
Ans. M =0.5(sin(1.25%) +sin(1.75%) +sin(2.25) + sin(2.75%))

4. Find the following integral using the table below.

a4 dx
A, Mol = Sol. Use a=4 in last table integral formula below:
boooxgs (L (.
Ans. ;,ggarcsm‘-(;tzgé9 = arcsin(l) ' arcsin(0) = 5 0= 5"

4 dx
- @ s 4
4B*. Find _[0 Ji6_ 2 using the substitution x=4 sin u.
Sol. dx=4 (cos u)du, When x=0, u=0, when x=4, u=m/2.
=2 4(cosu) du =2 4(cosu) du m2(cosu) du ¢n/2 o T T
R N e S
2

- . - 0
0 41— (sinu)> “° cosu

o f16—(4sinu)

0

4 1
Formulas: Volume of a sphere: V = gﬂr3, Volume of cone :—Bnrzh,

opP sec@:hlj, Sin(U6)=0.5  sin(z/2)=1.sin(1/2)=1.

adj adj
(sin@)'=cosB, (cosB)'=—sinH, (tanB)'=sec’ 0.

Trig: tan6=

1

Antiderivatives: a. !x”dx:%+c ifn=-1, b. Ix_ldlen(x) +C,

x _ bx . ___1 . _1- .
C. Ib dx = ) +C. d. Ism(ax) dx = - cos(ax), e. Jcos(ax) dx = asm(ax),
fo[ea=S g
a
. dx 1 X ) dx (X
L J.x2+a2 =;arctan(z)+c J- Jﬁzarcsm(a)+c
Other:

Area of triangle A=bh/2, Area of trapezoid A=(b(h +h,)/2.
Area of circle: m/°..



