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MAT 126 — Spring 2016 — Midterm 1 February 23, 2016

INSTRUCTIONS — PLEASE READ

$ Please turn off your cell phone and put it away.

© Please write your name and your section number right now. [ PRrROBLEM I SCORE ’
@ This is a closed book exam. You are NOT allowed to use a
calculator or any other electronic device or aid. ‘ L. ! ‘
© The midterm has 6 problems worth a total of 100 points. | 9. I |
Look over your test packet as soon as the exam begins. If you
find any missing pages or problems please ask a proctor for ’ 3. | ‘
another test booklet. -
© Show your work. To receive full credit, your answers must I 4. | l
be neatly written and logically organized. If you need more | 5. | ‘
space, write on the back side of the preceding sheet, but be
sure to label your work clearly. You do not need to simplify l 6. | !
your answers unless explicitly instructed to do so. l Total | l
© Academic integrity is expected of all Stony Brook University
students at all times, whether in the presence or absence of
members of the faculty.
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Problem 1. (17 points)
a) Find the function f(y) such that f'(y) = e¥ + cos(y) and f(0) = 10.

‘“7’) in(jﬁj f(e 4 005(7)) - el+ 6:»7.(7)4- c

Plo)=1o = e+sinlo)+c=lo =v =17

fly)- e Vs sin(y) +9

b) Let h(y) = / \/ t3 + 1dt. Compute h(2) and h/(2).

D = f\ﬁ_fclf |
h/(y) = (SW M= \];7

Al(2) - 2% =3

c) Suppose that g is an integrable functions on [0, 3], such that f13 g9(z)dz =6, flo g9(z)dz = -5
and f2 g(z)dz = 1. Compute fo (— 2g(x) +5)dz.

{ 90 dx 5 §0dx+ g g0 dx = - j goodx + 5‘ g0x)d - 5 J g00dx

0

= "(”5) +6-4 =1l

2 2,1 2,
g‘ (;zj(xm) dx = ”zéﬁ&m +§ sdx = 20 + o = —fo



Problem 2. (20 points) Consider the function f(z) = 22 + 1, defined on the interval [—1, 2].

[ T

-1.0 -0.5

a) Approximate the area between the graph of f and the z-axis using 3 right hand rectangles
with equal widths.

Ax:'z;___(;:!l-zizf
3 3

A= (flo) + PO+ FQ)) AX = (1+2+5)1 =8

b) Write a formula for a Riemann Sum with n right hand rectangles.

2
Ron=2 P(-1+kA)Ax  where Ax= 2
K=i - h
Rp = 2 ((_/+ 3!_4.,) -+ /) -3
K=1 n (S
c¢) Evaluate the limit of the Riemann Sum from part (b) as n — oo, either using integrals, or
by direct computation, using the formula Z K = n{n+1D@n+ 1).
2 =g °
. 2,
-~ , \ : . ) 2. o]
ol Jim Ry = gﬁ&)Jx = _S (x 1) dx = X4 X )
h—> ob .y | 3 -1

=(&, -(=L ) - 3=
(,.5—4-2) (3 ‘>~— .%.wix?;wé




Ry = 2 £ o« 2. 2K D igf‘:,z_
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- m> k=l m

nloeDCned 15 RLDLL

=¢ + AL -
3 6 n=

m

= € G(men)(2ned) 9 ntl

2n
Co 5 (ananal) = 3(115)
(242

z £ - ’ R '—9(Q+«—L)
ZG‘f'ﬁ(l*f’/Zﬂ"’znz) / n) =6+9 _,_.i__.-a:ﬂ_L__>
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Problem 3. (21 points) Evaluate the following expressions:

5
622 + 4z — 1) d PV > 5 3 5 .
2.
=(250 +50-5) - ($%+8-2)

= § 295 - 22 = 243

sin?(z) o 2
b) do = 3in X .
_/ sec(z) — sec(z) cos?(z) _f o (/_wj Zx) d’X ==

mJ‘ Sin X C/X_zf d x fﬁ@fx
2 Sec X

gec X - Sin X

= gnX + &

o) gdg; (Jtan(lmt2 ) = Jan [,(f,z(x ) ) 6(5') fan (@z (2x) ) (Zx)
= fan (fn (X/G)) I ia’z (b (ux) - 2



Problem 4. (14 points) Calculate the following integrals, using the appropriate substitution:

a)/;c—(h%agdw :j_j.idu«:

w=fnx

G/U*:..LJX
X

ju ’Zc/u - ;

241




Problem 5. - (20 points) Consider the function f(z) graphed below:
Y

= f(z)

<

=4

T
Now define a new function F(z) = / f() dt on the interval [-3, 4].
3

a) Compute F(—3), F(1) and F(4).

g
-3
F(3)= § pdt =0 FG)= F()+ § FO
F() = 223 _ 2+ _ 3.3 _ _ 4%
() 22 - 2l-2 =27 22 = -

b) Where is F' increasing? Where is F' decreasing?
x
4 - d ‘ = i
F6) = 4 (é L) = PO by FTC
Fois /‘ncr&df/ry‘ Lhen ,7? /s f’ﬁf/%ﬂlf& a V%:J /s on L"‘Z 3 /j ‘
F s C{Eli’i’éafl)f?j‘ when -fCX)< 05 #‘ML s on E-B) ""2,7 U [’I lf]

c) Where is F concave-up? Where is F' concave-down?

F(x) = P/(x) |
F /s concave-up when FUx)>0 , that i when ;‘? ‘)70 > or
é"?afv&gm? when £ is in cl‘é’dﬂg (s sﬁ/s’e s /wsv#i/@)
S0 Fis concave-up onE—g,-—/:] and  corcave-clown o L-:f 4]

5



Problem 6. (8 points) Determine whether the following statements are true or false. Circle
your response and give a brief explanation (a reason why it’s true or an example where it fails).

a)

puppose that f and g are two integrable functions on [0, 1]. Then

/ ' f@)o(a)de = | ! o) /01 s
Take qﬁr exam/»é f(x X and 5"3") =X
yffx)j[% ) dx wfx ‘dx = _,_/i *3/_
jf&)dxjg&)c/x “”(_S xdx ( 62_4_)17/,7

$t7

//"—'\\
b) FALSE lj‘:et f be an integrable functions on [a,b]. The definite integral | : f(z)dz

represen rea of the region enclosed between the graph of the function and the z-axis.

Assume f s ﬁ?ﬁé:\/ﬂ Take %r‘ exam/aﬁ '}?(X)rrx on /:.,, oj)
Then 5f(x)dx "”ch/x - “____/:‘: - “a{;

)

}J

However 5 the area o He region bebuieer

,%/w jm/o%? j }Iﬂ a:;m‘/ the X-axrs 05 /pamé ve
A’ = ../.z[- = Ji;

iy Wis case jﬁ[’x)dx = -A



