
231, Math 101, Major Exa,m II

l. If /(r):;9L, then /'(c):I - SIN'
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,b.1

*73

933

(a) :-i== = = (correct)" l-sinr '
r/L\ -COSC t lxf :'-
(b) ffi t17'3-G;,' r

?-

l*cosr -St^l + S''nrr + 4os]
l"i (1 - sin r)2 (t - srnr )z

sinr t - S, r,..x
! Lr r -------.-.........._ - ----------------" l-sin-r - (l-s.nr)z
. 1-cosr(e) - """* {" I-sinr :

1-9tnx

lf y - 4r* B is an equation of the tangent line to the graph of f(r) : (x - L)e'
at the point (1,0), then A - B :

(a)

(b)

(.)

(d)

(.)

2e

0

e*l
-2e
e

-('*t = (:c-r) e.x

= t{-t
x-+e 'l

1cL = xeL
I

=Q-

tr-\,

->

j-o = e (k-)

J : ex -€'
A= €, B'-e'

--) 6-B'e'Ge) =€+-€ zle

5lrpe, f'tr1 . t.
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t) I 3. If /(4 : f sinf, then /(3)(t) -

(a) -tcost - 3sint
(b) tcosl - sinl
(c) -tsint-3cost
(d) 2t cos t - sint
(e) t3 sin3 I

{'ra)' t c.:t +s'nr

7" Ll) --lS'n| +Gst + c-sL

=-l Sin t +2 cz'st

g'/L+\ -_ - t ca:t - grnL -zSt',,t
-r !"r- 

-t G'st -3-t'nt
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Exa'1L{

g?'.-l

The sum ofthe r-coordinates ofthe points at which the graph of f(a) - (3x-2r,2)3
has a horizontal tangent Iine is equal to

(u)

(b)

(")

(d)

(")

I
4
q

,
J

3

4
2

.[Ja 12,r*d -lorugnt

-\
=t)

:+

5u*

t tt6)=o
3(zx-zt )2, ( 3-z1r; = o

3x-2xt =o c{ t-''17:o

C((Ef-zx)=o .w 3. 4x"o

, /'1)C 2., CC.3'z
33,0ta.q

6 .3
- 

- 
t-qrl

a=q
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#l\b
t 3,\ 5. u h(x) :"r,(+) , ,n"o h'(2) :

(")

(b)

(.)

(d)

(")

1

ln3
3

2lrr 3
0

2

ln3
2

t"3

ht^1 =

l^l r^) .

vl tq

luq ccJ3

I

;:Tn
I

Ir,3.(x-r )

I

6-y.l

.-- +
z lnl

Iz
ln3

lo1 L
-)

o

z I .GzLl' z rl-lit"

*!
*f,

I

z ln1

,.u l2Q2l
t 3,'1

6. II s(x) : +, - *,then e'(o) :
j

x
--=::=-V t -zc'

,F-F '?.r - X

[.rt=l'
,,,f,-f. +2x-x3

\a) 0 _ rr)W
2x - 3r3til 971u,

I - 2c2

zz(r-tt) + L

(.)

(d)

E

th-xz
-2x

t/l - xz

| -2C'

J.x - 2-:) 113
@) G+W (r-*Y'

3
7x -7
(t -xz)r>



231, Math 101, Major Exam II Page 4 of 9 fMrsrER I
--.-, E.Ya{U i

t .r s 7. If g is defined implicitly.as a differentiable function of c by the equation

(t' + a\t :8xu, tnen fl -
: ti1*$f.(.**2S'5') = 8x-3tt &X

4a-3n(r2+a2)2
(u)

(b)

(.)

(d)

(.)

-4r.+3a(s2+a2)2
8a - 3r(r2 +a2)2

-80+3a(r2+a2)2
4r-3a@2+a2)2

-4a+h(r2+y2)2
4a+37(12+a2)2

-4r+3a@2+a2)2
4s-3r(x2+a2)
-4r-3y(r2+y2)

---_=-...-__=S 
(correct)

-J) 6x {11*at;z-+ 6y trz+1.)",51 = I'xJ t?5

=1 [- t,. + 6j r*'*f1'J Jt, rt - exfal';'

=n )'=
*1 - 6x lxz*uf;'

-tx +f5 (i'*1)z
--L,lJ _ 3x (x'+1,)

-Lr)r r3.1 \xz+11)L

.r., ,1 f,c

8. If g - (sinr)h(-u'), 0 a * aTr, then g/ -

(a) (sin z)1"(-'o) [cotz.ln(cosr) - tanr.ln(sinr)]

(b) (sin z)ro(-,,1 f 
ln(cos r) * ln(sin r)'l

' L sln, cosf I

fut
'1.

(sin r)h(*') [tanr.ln(cosc) * cotr.ln(sinc)]
(sin o)h(*")1h(cos o) - ln(sin o)l

ln(cos r) . (sin o)h(cos')-l . cos r

. !,ta^) .;ln{r,^,1

L
1

/) - S,*v
a ,,Ia (Srr^1

(correct)

(c)

(d)

(")

Stnx Asx

J,) [oo'.)^(a,t -]anx '-0"1s^'t)
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Jl ))

.) L 9. The slope of the tangent line to the graph of

l(d :, urcran(2r) -] trlr + ar';

.6
at the point with c-coordinate i is equal to

.1f
(a) 

5
lf(b) ;'b

.1f
(c) z
(d) ?

1f
(e) 

z

f'trl -- .c . .L + 4rrl-eln (z:,), I _t
t{

correct)

t '*x
l+qx.

= 
t^ + qfclnfl ox)
l+qt.

orcun (\)

tt$f = orrhnt, E)

27-

l+qxL

=

-lSig< z

l-6 (z:,)'

-- qrc |s,n t {1) ' 5

..., + )5! rs,-r

I ).', r
10. Let h(4) :3, h'(4) : -), o@ :3, s'(3) : -4.

If /(r) : ls(h(r'))l', then /'(2) -

(r)

(b)

(")

(d)

(")

Ch rr'r )] , X

(htqrD 5'

(e) . "ttl
3 . -\

24-

-24

-6
t2

-8

correct)

f/r"r = r [3

y'trl = ,lS

=t'3
= e.-

= 2zl

'(br,.'r; .11 (^') ,t*
(h(qr) . hr tq) . q

. h',.) . \

-l . q
tt
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11. If y - Ar * B is an equation of the normal line to the graph of the equation
glnx * U2 :0 at the point (", -1), thet A2 + B :

(u) -1
(b) 1

(.) o

(d) -'
(") t

t> -l 1 *, :' * z5l . o

! =-t <'

ti--:- -\ --o-:] e J

-:) S1"7. -'( flt- n<m.*l ti^L \r Q

Eq j I)"e- n'r*o\ \'n< ' 5

3+l --e (x-et

-J 5=er-"'-t z,
A=e' B'-e--t

D At*B ' €t - (-'-l = -l'

|mf min, then the rate at which the area.4 of the triangle cha.nges when s : Arn is

equal ro (o: *t') d,i . , _/.,,,dt -

dA-? t.1hen J'=l''
lb -

(a) r0r/5 m2f min \ lb {"o''""t)

(b)by'smzfmin \ +=f .rf'r#
..JS o, IE -\ (

lcl 
- 

m-/m[r\",/ 5,,, 1,,"* _q q'5
(d) Y m21min 

- 1

(e) 4/5 m2f min = lo f-J "l/-'"'

+ )'. -*

"w +lL
?3+

12. If the length s of each side of an equilateral triangle is increasing at a rate of
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ii a'? 13. A man 2 meters tall walks at a rate of 2.5 meters per second away from a light that
is 7 meters above the ground. At what rate is the tip of his shadow moving when
he is 5 meters from the base of the light?

(a) 3.5 meter per second

(b) 0.5 meter per second

(c) 0.7 meter per second I m

(d) 2.7 meter per second

(e) 2.5 meter per second

d,! ,
JU

d3,Jv

correct)

2.f nls

? u\gn x,s

t 
--)c--r 

I

p-- z'--"'-'>l

V- z -7L
-a-?.2- = 

,? ,Jz-?*

==. # =+ r,
, |. (r'sl

:) />c =SZ a Z"?*

- a. s =3j- I ,o lo
+ f,.t

's lo

,.5
(a) 

a

(o)l
1

(c) ,
(a) 

a1

,'3
(e) ,

correct)

? r''1tr= a, 
fA
{t')

-t
l'r,t

*Li=l+t'3'-t
.9tti'3xa+'l

?'ul '3+t 
z\

_l
=l
- t-* |1't 

Li

5
=- ti

. 3,s 
^/s

.--, # ,l
<1Si' ' 

1r. Newton'sMethodisusedtoapproximateazeroofthefunction l@):x3+'-3'
If we choose frr : L., then c2 :
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€ y,l 15. The sum of the critical numbers of

l@): x{t - r

Page 8 of I

Dornq,a.{ f
l-MAsrER I

(-oA ( o0)ll

is equal to

'2J
- t) aF-

f oo=x'j(u-z)'(-rl 1rlt-x- 'l

= rt-# t-i + tq-!l
(u)

(b)

(.)

(d)

(.)

7.
J

1

;
13

3

0

= t;l' 1- J z +"rl

'1x +y

lq-rf'
C.r 1 -]:c*tr --o

:) ,t- =3

,-!om , ]-+\4

' l't*)'6 '
(r-z).lx
(*-!'

, a xr -t{x -rL1
-j.t-.-.---

(*-')'

bo\ ,". Jo-ot. { f

=?

Q-2<- z o

a.z\

#7)
i v'l 16. On the closed interval [-2, 1], if

6x2l@):,_z
has an absolute maximum at the point (4, b), then b -

(u)

(b)

(.)

(d)

(u)

0_

-6
48

-1
10

L

-A. A'\x =6(t-r)'
z (x -q)
(!-t)"

are nc} ,', (-21 D

(o, ol

b,<:

Cr.a t

fto).
I (-.) .

Ztl /
:-E

-(,1

-9- =- e
-l

A zot X=L | ?( :9

fe;e"|cil a, +q

o -f,- 
hry <+

l(t) z



231, Math 101, Major Exam II
..-.u lQ1te 2|

(a) /(r):2+sin(zrr)

(u) 3

(b) 2

(") 1

(d) ;
.1
(e) 

5
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Theorem be applied to on the€ rl.t 17. Which one of the following functions can Rolle's/ interval [- 1, 1].

(correct)

(u) /(r) - l"l- 1..- nok di$. + o e
(c) /(") : l" - 2l .- 4 ci) +t(,)
(d) /(o) : 

"# 
-r oo| c-4tr a4

(.) /(r) -i-ri,' -. tttD' - t 5r

(-\ t) i q G(ocr rl r,o

o e [-'r t]

, n4 J\$ * o eFtzt)

tqL

i ' 
t 

,r. The value of c that satisfies the Mean Value Theorem when applied to
r

f @) : ; b 
on [1'a] is equal to

f,'{*; .

/c's) z

-S

l'to .

.-s

Cr-s )'
f lql -ft,l

9-l
-.r + -LTI

3

-rl
l-

1

-t
(rr -s)'
. -P {qt = 

!' '''rt ' tt -5
1 -- l

ltn"yj't

(c-s)'
z

(c-s)

-t5 ___:
lL '1

C-S : iZ
1=5-\L
C =3 '{

=t-1 4

-\

-\
{ (t,*l

r-sl,r -x,f

=)("1e(l"r)

C.1



Math 101, 231, Major Exam II Answer KEY

c \IASTER CODEOl CODEO2 CODEO3 CODEO4
1 A A, A. C, B,
2 A E" D, E" A,
3 A D. D" E" C"
4 A A" B. E. C"
5 A D, C" A, B"
6 A A" C" D" B.
7 A B,, D" A" c,.
8 A C, B, D,, c,
9 A A,, C,. C,, E."
10 A B" D, E," A"
11 A D,, E," B, D,
72 A B, D,. D" 8,,
13 A A," A." D," A,.
l4 A C,, B," A," 4."
15 A B." B,, E," E."
16 A A," B," 8,, A,"
77 A 8,. B,, A," c,"
18 A c." c," E ,,, B,,


