Math 150A — Exam 2 Answers Your Name Here
Section 15608 2 October 2009

Rules

There are 5 problems. Complete all problems. Clearly indicate your your answer to
each problem. Show all your work - partial credit may be given for some problems,
but only if you show your work.

The exam is closed book and closed notes. Calculators are allowed. PDA’s, comput-
ers, cell phones are prohibited.

Student Conduct Certification

This certification must be signed or your exam will not be graded.

I certify that I have read and understand the rules of the exam, and further, that
the work shown in this examination is my own and that it has been completed in
accord with the California State University Northridge student conduct code. I also
understand that failure to abide by the student conduct code is subject to discipline
as provided in sections 41301 through 41304 of Title 5, California Code of Regulations.

Sign here:
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Your Name Here

1. Find each of the following derivatives and simplify:

(a) y = (z* — 322 + 5)3. By the chain rule

d
y = 3(2* — 32 + 5)2d—(:c4 — 32 +5)
X

= 3(z* — 32 + 5)*(42® — 62)
= 6x(z* — 32° + 5)%(22° — 3)

t
1—t2

(b) y= Use the quotient rule:

/ (1 —tZ)E(t) —ta(l —t%) 12— i(—2t) 14 ¢2

v (1—12)? T -y (1—12)2

(c) If f(z) =sin(g(x)), find f'(z) in terms of ¢'(z). Use the chain rule:

f(z) = %(sin(g(a:)) = cos(g(w))%g(x) = ¢'(z) cos g(z)

_ f@)g(x)
R OETE
then the product rule:

, find /(x) in terms of f/(x) and ¢'(z). Use the quotient rule and

h'(x) =




Your Name Here
2. Find 4/ for each of the following:

(a) y = cos(x®tanz). By the chain rule, then the product rule:

y = —sin(2® tan x)%(:vg tan x)
= — (sin(2’ tanz)) (32% tanz + 2° sec® )
1 VT
(b) y = (:E + ;) . By the chain rule:
VT-1
1 d 1
"= \/7 — —_ il
Y \/_<x—|—x2> daz( +x2>
V7-1
1 2
e} )
x T
1 1/3
(c) y=- rewrite as y = (z + /) then use chain rule
T+ /T
Y = (x+f) 4/3 (v +7)
1 1
= —g(x + \/5)_4/3(1 + §x_1/2)
14—
s
3V (x + V)
(d) xtany =y — 1. Use implicit differentiation:
d d
—(rt S
T (wtany) = ——(y)
z(tany) + (tany)(z) =9 product rule
z((sec’y)y') +tany = o/ chain rule on (tany)’
Y (zsecty — 1) = —tany algebra
;o tany
Y =1 T gsec? Y
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3. Solve the following problems using implicit differentiation.

(a) Find the equation of the tangent line to z? + 2zy — y?> + x = 2 at the point (1,2)
and simplify to the form y = mx + b.

Differentiating implicitly,
20+ 2(xy' +y) —2yy +1=0
Substitute ' =m, = 1, y = 2, to get the slope:
2(1)+2(1)(m) +2(2) —2(2)(m)+1=0
24+2m+4—-4dm+1=0
7T—2m =20
m = 3.5
y—y=m(x — 1)

y—2=35(x—1)=35x—-35

7 3
3.5x 5 2x 5

(b) Find y” for z*+y* = 9 by implicit differentiation and simplify. Differentiating implicitly:

43 x
4 4 dyPy =0 = = —— = -1
z* + dy’y V=i

Differentiate again, using the quotient rule:
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4. Find the following limits.

( tan 7t
2 tli% sin 3t
tan7t sinTt 1 1 sin 7t 1 1 3t
- = X X — =Tt X X —— X — X —
sin 3t 1 cos7t sin3t Tt cost 3t sin3t
Tt sinTt 1 3t 7 sinTt 1 3t
3t Tt cost sin 3t 3 Tt cost sin 3t
7 7
— 1 (D)(1)(1) = =
- (3) o =
sin?(3t)
(b) lim —

Smiggt) _ (sir;?)t) (sir;3t) . (sigt?)t) (sigtiit) — (©)1)(1) = 9

sinx

(c) lim

z—0 x + tanx

sinx
sin T 1 1
= — — —
T +tanz .7:+ sinav>< 1 1+ (1)(1) 2
x x CcoS &
sin <% + h) — Sil’l%
5
(d) hlg(l) h
Method 1:
sin <%—|—h> —sing T
. . (0 —
}lgr(l) ; =f (6> where f(z) =sinx

%

m
Since f’(x) = cosz, the limit is cos e

Method 2 (Direct Calculation):

Siﬂ(z%—h>—sinz sinﬁcosh—l—cosisinh—sinz
6 6 _ 6 6 6

h h
sin% (cosh — 1)) + cos % sin h

h
. ﬂxcosh—l_l_ Wxsinh
=sin— X ——— —
S 5 N cos6 .
1 V3 V3
il Y2 w1=2"
—>2><0—i—2 X 5




Your Name Here

5. A table of values for f, g, f’, and ¢’ is given.

v | flx) | g(z) | ['(z) | g'(x)
1321 4] 6
2 1 | 8 | 5 7
37 [ 2 | 7 |9

(b) 1t h(z) = f(f(x)), find H(2)

(d) Instead of using the table, suppose that f(1) =2, f(2) =3, f'(1) =4, f'(2) = 5, and
f'(3) =6. Then find F'(1) if F(z) = f(zf(xzf(x))).

F'(x) = /(e f(ef (x) di(xf(xf )
Plafaf(@)) x (25 faf@) + ot @) o)

— aflaf (@) % [of (af (@) 5 (e @) + Faf)
= Pl ef @) * [ (@) x (@) + F@) + ff @)
P = /(1 F(1- F0)) [ /(L F1) - (- /() + F0) + (1~ F(1)
= P % [FFW)E +2) + 77 0)
= @) < [65'2) + 1)
= f(3) x (6 x5+ 3)
=6 x33 =198



