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DIRECTIONS
1. Write your name, student ID number, recitation instructor’s name and recitation time
in the space provided above. Also write your name at the top of pages 2, 3 and 4.
2. The test has four (4) pages, including this one.
Write your answers in the boxes provided.

4. You must show sufficient work to Justify all answers unless otherwise stated in the
problem. Correct answers with inconsistent work may not be given credit.

5. Credit for each problem is given in parentheses in the left hand margin.
6. No books, notes or calculators may be used on this exam.
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(16) 1. Find the derivatives of the following functions. (It is not necessary to simplify).
(a) ¥y = (1+ cos®z)S. g NPC bub -1 pt 3 fint amswenr b corvect

5
.éf_é'_ - 6(1+ooszx) Qoasx(-su'nx)
dux : 2.8\5
~ 12 sinx wosx (1 + oS x)

(b) f(z) =sin~!(2z?)

§ ,(x) = 1 4%
Vi —fox?)® 4%

\ﬁ_ - 4 x*

(c) H(z) = (1+ z?) tan 7.

H 0 = e +) L & 2x Loy
i { + 2% tam™x

(d) ¥y =In(sinz?)
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(6) 2. Find an equation of the tangent line to the curve y® — 22 = 4 at the point (2, 2).

K
g -x*=4 oY U=\x*+4

3% éﬂ. 2x =0 @ %_—L(X 4) 2'5(0
M__ ?.X 1. -% ____@
rolk Uy glil 8 Taaes

22
At (x,4)= (2,2 é{i______}__z
A @ W= 502

€9. o/ town. line: Y-2 = —};(xo‘l)

(9)’ 3. If zsiny + cos 2y = cos y, find Z—y by implicit differentiation.
X %m&) + ws?.\a =cosy
/x Coska CL% *S\Yi + ( SMZNS) 2 Q& - "%Ln"é Mr_
(xcosy —~ ZSM‘Z% -\-sm\}') % -S|

@
= . dx ~ Xcasw ~28in2a +Siv \_9._
ox X o5 —28in2y S Q9 —esingy )

(6) 4. Find the first and second derivatives of the function h(z) = vVz? + 1.

V\ x) = W

X
W’ (¥ = ZW’Z.X =
h'fx) = s~ xgr o= x @
X+ % X 41
X+ = X ov
= > e <, > h(z) = A \"6‘\
(X + 1) withvule 2 A (Xi*' 1)3/5. o

(8) 5. Find the derivative of the function y = (Inz)>.

Y :(me)“: eQm(&n,)"_ean(fmv @

% - eX & (8en ) [-x ;Lt_- L4 (Z/nx)‘]

= () [y + ()] =
()" [ + @] | 3]
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(9) 6. Find the exact value of each expression.

(a) Sin—l(—-%) = ‘é = %\Yl\a :""Z P ’gf 9

=T _

NFPC

<

ME|

= @
- 7 —_
¥ Ty +
(© sin(eos§) = S0y whawe m oty .
-1 ' 5
TS A e oosé:ﬂs’: 209y =TT %_— 6]

(+V—- b2 counng SivY 20 when ¢ £ 4 57T) (

or descivalive
o(tcj = ¢ (X-i-i )g (x-1)1 = (xr)A d.x @'[w;u mxzii-*
x -1 (xfj,)z' —2pt~  fov misu'ma d.x
\S dy = =
—_ X +1 1 s 5

(10) 8. (a) Find the linearization L(z) of the function f(z)=+zata=1.
L) = ) + S (x-1) @
seo=Vx  §6) =t O
voo= g Fu=3 L= L + & (x-1)

(b) Use a linear approximation to estimate the number v1.1.
§0 = L), for x near
NPC
Vx 2 L+ L(x-1), (" Xnaaed

“f
©

Tl 4 +4(11-1)=1+20) =105 Vilm 4,05

(6) 9. Suppose that z and y are functions of ¢ and are related by the equation z? + ¢ = 1.
dy

dz (1 1
If;CE = -2, find 7 when (z,y) = (ﬁ’ W)

2 2
X+ =1 — ax%-f-?-cg%:o ®

@
%-.-3:%
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Whan (x,9)=(@) ! %&- =-—%§('7-) =2 &
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(12) 10. Gravel is being dumped from a conveyor belt at a rate of 30 ft3 /min and its coarseness
is such that it forms a pile in the shape of a cone whose base diameter and height are
always equal. How fast is the height of the pile increasing when the pile is 10 ft high?

Let Vb tae valowe o'[ Uas coniead Aaj(a,
< e vodiwn O}d\ﬂ bane amd \nt\nakc,x‘aﬁf

Given S F30 4174w, h= 2
Find b whew W=a0 {1
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V__L-n': h =4 7 (&)W
=T h ®
12

@ —é‘%—r- 'Ft/min @

(12) 11. A balloon was released at point A on level ground and is rising at a rate of 140 ft/min.
The balloon is observed by a telescope located on the ground at point B which is 500 ft
from point A. How fast is the telescope’s angle of elevation changing when the balloon
is 500 ft above ground?

@
«-T—- Givem %—— = 140 {t 4w
.
J

ol % wher bh=500{t

Y | 0
A 500 B
tan® = h_ @
500 @ 2
S0¢ 9.-&5«-_}_@- - d____Q = 9 e _d_t_"_’.
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