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Formulae

/tan(m) dr = lIn|sec(z)|+C /sec(:c) dz = In|sec(z) + tan(z)| + C
1 . .
/ 1+ 22 dr = arctan(z)+C / ﬁdz = arcsin(z) + C
dtan(z) 5 dsec(z)
= = sec’(z) i tan(z) sec(x)
1 = sin?(x) + cos®(z) 1+ tan’(x) = sec(z)
| — cos(2z
cost(z) = 1+ C;S(QI) sin?(z) = c;a().a.)
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Math 1B First Midterm Exam (LEC 002) 2.10pm to 3pm

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. Compute the following integrals:
(a) (10 points)
/xtan(w) sec(z) dz

Solution:

,F(JL)= x , 3'(:) 2 banlx) Sec (x) } =>

1—l(7¢.)=.] 7 J(x) = J¢<(J~)

jx o (x) Seclx) Ax X Sec () ~— jf«(x)d\x

n

xsec(_x) — .(,h ‘EMCL)"':“C?-)I + C

(b) (15 points)
/ T
o (4a?+1)3/2 “

Solution:
] a
x = -;:EMQ => :—l% . —;—;Scc_-"@ = Ax = "_Z"fec O d06 =

i : .
‘l/,_al:.= -—_‘;_[S‘ec"& A B = -'.,:fcuealezii:ruﬂ-a-c_
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Math 1B First Midterm Exam (LEC 002), Page 2 of 5 2.10pm to 3pm

2. Determine if the following improper integrals are convergent or divergent. Justify your
answers.

(a) (10 points)

/ | sin(z) + cos(z)| s
Ji

A |
Solution:
0<lf;n(x)+as(x)|5 L+ = 2 on (_-l/..)
Jsinlay 4 st | .
=, i 2 2
>°\< —— \< e e £ "; on C‘: °°)
25 ¢ x4+ | x
. o6
2.
N— | sin Ca) o
\f x5 Ax couve:/je.‘d = f _r_u + aslm | A 2 c.ou\/o,,ve*i'
' ' x4l -
(b) (15 points)
=
0 (37_2)3 g
o N
| f ol 3 ] o i
c-2y° e-2)° j Ge—ws T F 7 e—ny® Az
[ o 2 3
L& w = x-2 =S e _ 1 o g = oa
Ax
3 |
| A \
= o ) x = j —:_‘ du
\ ° 3
' —— e civegedt
f ‘:'3—' du 0“4\’01/\7{1-)(" => [ (x )3 a
o Fa
i
'-> ij —L)s Ax ouvﬂ—cge,dl'
©
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2.10pm to 3pm

3. (a) (15 points) Express the following rational function
2¢° +z+1
34z
as a sum of partial fractions.
Solution:
Bx+ C
Zx* ¢ x| 2 xt 4 +) A +
= =] P& 2 (
x t 4
23 4 o % Ca® 4 )
(A + B)xq‘
= A (x*+1) + Bx +¢) x + Cx o+ A
_-___—____.________,_._-—-—-—-._ = ==
2 (™ +l
x (xr+1)
A =) 2+ x x| | x + |
=> = | => = p = *
< ~ x>t |
B = ] A
(b) (10 points) Hence evaluate the integral
2?4+l
/ ek et
A
Solution:

z |
2x°+ 2+t | | SN —
L G
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4. (25 points) Find the area of the surface of revolution of

_62z+e—2z
YTy
between z =0 and z = 1,
Solution:
2 -2 (4.3 -2 22¢ —2%
f () = e v = 1'(x) = Ze -2e e - e
= [ —— =
L 4L =
be - G
= ledleors 1+ £ L L e
4 U
Ux - Yo Zx -2
= _C:___ v+ = o+ = = e + e oz
T ESE ()
z
{
Z 2 -2
=> Avea = 2.’\7-(6 + e i 621“‘ -T2
) oA
o 4 L
]
L Ux -YUx
= 4 e + 2 4+ e Ax
6
{
— b x ~bx
= _ ( € + 2w - &£ ) }
L [ 4
]
'Tl— QH e’H
= — ( _— 4 7 -
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5. (a) (15 points) For n a positive integer, let T, be the trapezoidal approximation of the
definite integral

/0 (zsin(z) + 2 cos(z))dz.

How large do we need to choose n to be to guarantee that the estimate is within
0.01 of the true value? You do not need to give an exact answer, just a rough
bound.

Solution:

F(2) = x5l 4 2co0 =5 FUx) = siulx) + xCoslx) — Dsin ()
o

=> 4 (x) = Cos (x) +coy(x) =2siuls) - 2cos Cx) = - 2Sinlx)

[=>(  Jsrutm]| < |

Choose  IK =1 . Nead a2 | such  thwt
[. (1-0)3 :
= = = < . . —-|r
12 wt 2 n* o => A >/' LX)

L

(b) (10 points) Is this approximation an overestimate or an underestimate? Be sure to
justify your answer.

Solution:
4“(1) "= = 2C Sin C-:r.) € O ounm Ca’ f] => '3 ='-"(z)
Conhcone Ao on [o, I] => T an voleresh waite

END OF EXAM

on [O,Ij = I-"'si“(x)[ S| on Lo, 1]
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