Math 1A, Spring 2008, Wilkening

Sample Midterm 2

You are allowed one 8.5 x 11 sheet of notes with writing on both sides. This sheet
must be turned in with your exam. Calculators are not allowed.

1. (1 point) write your name, section number, and GSI’s name on your exam and
write your name on your sheet of notes.

2. (4 points) Find the equation of the tangent line to the curve y? = z® + 3z? at the
point (1, —2).

Answer:

9
so the equation of the tangent line is y + 2 = _Z(x —1).

3. (5 points) Find the relative maxima, minima and inflection points of the function

flz) = ze ™/

Answer:

f/(ZE) _ ZL’(—{L‘)G_QCQ/Q + 6—;r2/2 _ (1 . m2)6—z2/2
fl(x) =0if x = £1. (because (1 — z?) =0 if z = £1)
fl(x) >0if -1 <z < 1. (because (1 —2?) > 0if -1 <z < 1.)
fl(z)<0ifx < —lorxz>1. (because (1 —2?) <0ifx < —1or x> 1.)
(note: e=**/2 is always > 0)
so f has a local minimum at x = —1 and a local maximum at z =1

f@) = (1 —a*)(—2)e ™2 + (~22)e /2 = (2® — 3x)e /2



f'(x)=0ifr=0o0r z =43
f”(x)>01f—\/§<x<00rx>\/§
f”(x)<01f:c<—\/§0r0<$<\/§

so x = —+/3, =0, and z = /3 are all inflection points of f

4. (5 points) Find the function u(t) that satisfies

d
—=-3(u=5), u(0)=1
and evaluate u(In 2).
Answer:
Let v=u—5. Then & = 4(y —5) =% _ )= —3(u — 5) = —3v and v(0) = —4.

Then, v(t) = —4e= so u(t) = —4¢~ +5 so

u(ln2) = —4e™3M2 45 = —4(eM2) 3 45 = —4(2) 3 +5 =

5. (5 points) Let f(z) = v/4 + z. Find the linearization L of f at 0 and use the mean
value theorem to show that f(z) < L(z) for = > 0.

Answer:
flx)=Vid+z=(4+z)/?
f(O)=v4+0=2
(x) = 34 +2)72

f10) =34+0)""2=4(3) =1

Lz) = F(0) + f/(0)(x —0) =2 + ~a

4
If > 0 then by the mean value theorem, there is some ¢ in (0, ) so that
f(z) = £(0)
/ —
f (C) - xr—0
Butifc>0thenf’(c):2\/}m<%lso (’25( 150 f(z) — f(0) < jz so

f(z) < iz + f(0) =1z +2=L(x)
6. (5 points) Evaluate the limit

tanhx — 1
z—oo tan~tx — /2

Answer:



T —x —2x

lim tanhz —1 = lim
T—00 z—oo cosh z—00 €% + 7% az—oo | + 2%

lim tan 'z — /2 =7/2 —7/2 =0

Tr—00

so we can use I’Hospital’s rule to get:

, tanhz — 1 . sech’x i . 1422
lim —————= = lim —— = lim <+ = lim 5
z—oo tan™ " x — 7'('/2 To00 g T=00 z—o00 cosh”
Again,
lim 14 22 = oo
and ) )
x —T O
lim cosh® z = lim erey o o+ = 00
So we can use ['Hospital’s rule again to get
1 2 2 2 2
limi—' a = lim =—=0

= lim
s—oo cosh®z  #—c0 2(coshz)(sinhz)  @~oo 2(cosh? x 4 sinh?z) oo

1_
1= lm =% 1 lm-—& 1-1-1=0

(note: We used I’'Hospital’s rule twice and the product rule here. Also, cosh? z and

sinh? x both approach oo as & — cc. )



