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. x+4 . x+4
L. Suppose L= lim = T This means that we want to calculate — 1 when x
x=3 x4 — X -

approaches 3. Thus, Lis equal to (a) 1/2 (b)) 3/4 () 7/8 (d) 8/9

2 _9
2. Suppose L= lim =20 10 i case, Lis @0 () -1 (©) -9 ()

x—>-5 X+
undefined (it cannot be calculated).

! Inthiscase, Lis @0 ()1 (@ -1 (d)undefined.

b 4

3. Suppose L= lir(x; =
4. Suppose f(x)—— Then dfd( ) s(a) ®x © -x (@ _—,l
X

5. For the expression of + 3\/; =5, the derivative ;—y can be found implicitly as (2)
X

2/3 2/3 2

®) %iﬁ © =L @ 2

2 gh2 X

3y

2 x'?

aV (x)

6. Suppose f(x) =x*. Then2-"% s (a)l+ x () x*(I+mx) (c)—xinx (d)x*
X

7. Suppose f(x) =x+3x%. Then [f(x)dx is (2)x ®x(1+x) (¢) *+*+C (d)

2 .
= x*4+x>+C. Here C is a constant.

8. For x>0, the area enclosed by f(x)=x’ and f(x)=x is (a) 1 (b)1/4 (c)3/4 (d)l1/2.
1

x2J16—x?

—CoSX d) —tanx
16

9. Suppose f(x) = L Then [f(dx is @) =X4c (b) j‘;“%c ©

+C. Here C is a constant.

10. Suppose f(x) =xe”. Then J.f(x)dx is (a)x+C (b)xe™tC (c) xe™+e* +C (d)

xe*~e* +C. Here C is a constant.
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L. The definition of dg:) , which is called derivative of f(x) with respect to x, is the
rate of change of f(x) for an infinitely small change in x. That is, d{i(x) is defined as
X

lim f(x+h)—j(x)____hm f(x+h)"f(X)

h->0 X+h—x h—0 h

df (x)

(2) Please use the above definition to calculate o where f(x) = x* (BLE 55

(b) Use the definition to show that the derivation of f(x)=|x| does not exist because

% calculated for positive h is different from dfd(xx)
X

(LERE S 47)

calculated for negative h.

2. Suppose we have a differential equation gj— = 2. To solve for y we can bring dt to

the right side to have dy = 2 dt. Then integrate both sides to get y = 2t + C, where C is
a constant,

(2) Please use the above definition to solve for y in %):— =sint+1t (R 5 43)

2
(b) A free-fall body’s motion is governed by the differential equation %—f— =g, where
!
g is the gravitational acceleration. Please solve for y (FL 10 43)
(¢) If we know the initial condition of ¥: then C can be evaluated. For example, if we
know that y=1 at t=0, then from y = 2t + C we know that 1 = 0 + C, which means C

=1. Suppose we know that y=Y at t=0 and Z—y =V at t=0. Use these initial conditions
!

)

to show that the equation %ff« =g can be solved to get y =Y + Vt + gt/2. (1185 5 43)
t
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3. The velocity of a point in reference frame N is defined as taking the derivative of

VB 0220 5 FizK ;3

its position vector with respect to time in frame N. For example if the position vector
P =2tA, +sint,, then the velocity is 27, + cost,. Here #, and 7, are unit

vectors fixed in frame N, and therefore do not change with time.
(a) A disk (called body B) is rotating relative to the fixed reference frame N. Pont O 1s

fixed in N and also in B. Another point Q has the position vector RZ;, = R(cosmt i1, +

sinwtn, ) relative to point O. Here R and o (angular speed) are constants, This means

that Q is fixed in frame B but is moving in frame N. Calculate the velocity of Q in
frame B and in frame N. ({2 10 43)

A

(b) From the figure we know b= coswtn,+ sinwt,, and b, = -sinwt 7, + coswt 7, .

Show that the cross product © 1;3 xR l;l is equal to the velocity of Q in frame N. ([tLRH
547)

(c) Actually if body B is rotating in N with the angular velocity @ =o 53 =w 1, then
taking time derivative of a vector P in frame N is equal to taking time derivative in

frame B plus the term & x P . With this knowledge, if p=t 1-;1 , calculate the velocity

in frame N. (J42H 5 43)
®
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