
MATH 201-NYB Final Exam 

I. Differentiate with respect to X and simplify your answer:

y = sin -l ( � 1-x 2 )+ cot -l (�)-sec -l ( 5 ), 0 < x � l

2. Evaluate the following limits:

-'· 

1. ( x l )
a) 1m -- - --

x� 1 + X - I lnx 

3x 
b) lim--­x�o + arctan 3x

c) lim_ ( tan x) cosx 

x-.� 

2 

Evaluate the following integrals: 

a) srx+l)
�2x+l 

dx 

b) f ( 1 + tan x ) 3 sec 2 x dx 

0 

c) x ' 2 lnxdxf 1/-

d) f sec x 
d 

2 
X 

tan x 

f) 
x-+x 

e) 4 dx 
X -I 
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( 3) 

( 9) 

( 4) 

( 4) 

( 4) 

( 4) 

( 4) 

( 4) 

4. Determine whether the following improper integrals converge or diverge. If an integral converges, find its exact value.

,) f�dx ( 4) 

0 

1



( 3 )

l .

in a) implicit form and b) explicit form.

C o m p u t e t h e e x a c t a r e a o f t h e r e g i o n b o u n d e d b y  y = x a n d  / = l n x o n t h e i n t e r v a f  l t , u ' l

Let R be the region bounded by x = -y' - 2y andthe y -axis. Set up, but Do Nor EVALUATE ,

integrals corresponding to the volume of the solid obtained by rotating R around

a) the x - axis b) the y - axis c) the l ine y = J

Determine whether the sequence converges or diverges. lf i t converges, to what does it converge ?

( 4 )I equation. Provide a solution

;  y (o)=1, />o

l
a series whose ,? "'

( 3 )

( 6 )

( 3 )

i  l "  I
a ) { 1 f

l r t )
I  v l

0\n2 ' '  I

.  I  I* .o*
c lv '  

I  l -

I  v t?

l . tTa. .  u .
/-,/

partiaf sum is given by S, = 
#+

( 3 )

a) Determine whether the series converges or diverges. If i t converges, f ind its sum.

b)  F ind a. ,

( 3 )1 0 Provide an example of each of the following: 
q

|  
|  ,u. t ,  that l im a n =0, uu, )  a,  divergesa)  A  sequence \a ,  t  - - - . . . . . - .  

, ^ - ; -  ,  ,u ,DuL 

1u ,  
o lver€

b) A series F (r ,, t b ,) which converges, bur neither i r, no, i b,, converges
L,/ '  "  ' t /  -  

/ - t  "  ,L 
' t  e

n = l  n = l  n = l

c) function / such that lim f (-) does not exist, but lim f (n ) .*ittr.



l l .  Suppose f  and garebothdecreas ing func t ionssuchtha t  O. / ( " ) .g ( " )  fo ra l t  x ) l  andtha t  (5 )

*

) f @ converges. Fill in each blank with the appropriate word ( must, ntight, cannot)
t t  = 9

a) the series F f(r)'  
^LJ"

t t = l

b) the integrar 
ItAV.

converge

\-r
c) the ser ies )  g(n)

/ - / " '
i l  = 9

SI
d)  t hese r i es  )  -

Lt .f(n)
i t = 9  "  '

e) 'r, l11#= 58. rhen f str)

12. Determine whether the series converges or diverges. Justify your answers.

"., S arctan(n)"'2 ,nl
b) t  , '  

* ,1 ' ,  corf  l )
/ - t ( n+ l ) '  \ 4n )

.)i(+--'"-' )
4\n '  + l  3 "  )

13. Determine whether the series is absolutely convergent, conditionally convergent, or divergent:

i  .  . ) - , '  n Z
ur  )  ( - l ) " - '  :'  /L '  

' '  
(zn)t

6y )  
cos [ ( '1 r )z  ]

f r  n/3

converge

converge

converge

converge

( 3 )

( 3 )

( 3 )

( 3 )

( 2 )

., 
Ia 

t)'4'(r-:)"

continued

( 2 )



L
oo 

sin(2 n) d) 
( n + l )( n + 2) 

11=1 

I 4. Vind thnadi us and in t cnrnl of convecgcnce foc t hc pow" sccies ! (- I ) " 
( 
X: 

2
�,l"

11=1 

15. Writ e t he Macla u rin series for f(x) = e -2
x in sigma no t a t ion wi t h a formula for t he n th t erm.

16. a) Write the first 5 terms of the Tayl or series for f(x) = (2x -1 )-2 wi t h c ente r I.

b) Write the series in sigma n ot ation with a form u la for t he n th term.

Answers 

I. -- 1 
2. _!_, 1, 1 3. � 2x + 1 (x -1) + C, � , 3_ x ½ (1n x -2) + C

X 
2 + 1 � 1- x 2 2 4 7 7 

-cotx+tanx+C, l[1nlx-ll-__!_In(x 2 +l)+tan- 1 x]+c, -
1 

sin_, (2x)-_!_x�l-4x 2 +C
2 2 16 8 

9 Jr 
� 

2 1-[17 1 4 2 3 
4. - - - 5. In y = l - 1 -x y = e 6. - e - e - -

2' 4' ' 
2 2 

0 0 

7. Shell, f- 2,r y(y 1 + 2y) dy Ring, f,,· (y' + 2 y) 
2 
dy Shell, f2π(y-5)(y' +2y)dy

-2

8. C t o Oby the Sq. th eorem,
-2 

D, C t o  Oby t he Sq. theorem 
-2 

9.Cto O, i tssumiszero, a 3
= -:

4 
10. Ln

1
P , 0< p�l, L:andL-�, J(n) = cos2n;rr 

11. m ust, must, migh t , cannot, m ust 

12. D by LCT with "7 fo+J which D, D by NTT for D ,  C: sum of cove rgen t series 

� n+l 
13. AC by t he Ratio Test , Not AC, b u t  C by t he AST , hence CC, D by t he NTT for DOR D by t he Ratio Test

AC by t he Comparison Test of I I a 11 
I with I ( n + l )

l
(n + 2) 

which C

1 

( 4) 

( 2) 

( 6) 

14.Rad.is 2,Interval ofCis (0,4] 15. e-2x= �(-lt 2 11 x 11 

16.(2x-lt
2

= �(-1t(n+1)2 11 (x-l)
11 

L.,; n! L.,; 
0 0 

4 

4 




