MTH 161

Midterm 2
March 24, 2022

Name: Q%O ’ [/L"l‘ll oA S

UR ID:

Circle your instructor’s Name:
Joshua Sumpter Tritium Shen
Instructions

¢ The presence of calculators, cell phones, and other electronic devices at this exam is strictly
forbidden. Notes or texts of any kind are strictly forbidden.

¢ For ecach problem, please circle or box your final answer. We will judge your work outside the
box as well (unless specified otherwise) so you still need to show your work and justify your
answers. You may not receive full credit for a correct answer if insufficient work is
shown, insufficient justification is given, or we are unable to read what you have
written.

o In your answers, you do not need to simplify arithmetic expressions like V52 — 42, However,
known values of functions should be evaluated. for example, In(e), sin(7), °.

o This exam is out of 100 points. You are responsible for checking that this exam has all 10
pages, including this one.

PLEASE COPY THE HONOR PLEDGE AND SIGN:

[ affirm that I will not give or receive any unauthorized help on this exam, and all work will
be my own.

YOUR SIGNATURE:
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Some Volume Formulas
o Sphere: V = &3,
o Circular Cone: V = 7r
e Cylinder: V = ar?h.
e Cube: V = s

2h
3

¢ Rectangular Prism (box): V = lwh.

Trig Identities
e sin?(6) + cos?(0) =1
1 + tan?(6) = sec?(6)
1 + cot?(6) = csc?(6)
e 5in(26) = 2sin(8) cos(8)
e sin®(6) = 3(1 — cos(26))
)

o cos?(6) = 3(1 + cos(26)

e sin(a + b) = sin(a) cos(b) + sin(b) cos(a)
o sin{a — b) = sin(a) cos(b) — sin(b) cos(a)
o cos(a +b) = cos(a) cos(b) — sin(a) sin(b)
o cos{a — b) = cos(a) cos(b) + sin(a) sin(b)
o sin(a)sin(t) = 4fsin(a — b) + sin(a + b)
e sin(a)sin(b) = %[cos(a — b) — cos{a + b)]
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1. (18 points) Let f(z) = ;ji
(a) (10 points) Use the limit definition of the derivative to find f'(x).
= w—- M = -] +.-.Et_.
FOO= 55+ 5% 5-X
1 G550 = 4(5- (xthy)
- P00 a <~ & . 1]46% 4q(
M}%‘“——* ()L»"CKUO S‘X] h L. G-x)(5- (x4a) )
3 (5 -ax) - (45 - Gx ~qp)
(B-X) (5~ (xth)
- | (s
(59 (5 -(xth)
Lim PlRer) PO im L (AR
hs o I = hoo N \(5X(5-(xsh)
= |t A
lr\';:?) To-x) (5-(x+h))
S
(5-x>?

(b} (5 points) Find f’(z) using derivative rule {i.e. the quotient rule) and verify that
your answer from part (a) is correct.

CjCX)"‘- X +4 g’(x)zl 'FCX) < %?)
W (x) = 5x hi(x)y=-\

, hoo) glexo - kOO g (500 = C1)(X44)
plyy= L 3%

A,T = N
Lhx)) . G

(50>

(¢) (3 points) Find the equation of the line tangent to the graph y = f(z) at (1, 2).

Nore PID=%4¢ 2 ; £10U)s q/l’b Techum,ﬂj £
Accepled omswersﬁ Adoes aot have o
[)As we'tdlea > ‘l/é(x-{) t B 2 tangeat Liae at C2

Q)As ‘1S hould be, S ua _ 5 Stace (l,2) 7S not
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2. (30 poiuts) Compute the following derivatives.

d o'+ ya+in@) o 2 “la g 3
o (x* tx Al )

(&) dx T

-3 1
= 3x° - AxTT2 A%
(b) %(3:1:24—4)61
= &){ @X—L [33(1‘['4)5)(
d zsin(z) GF Fixr= X stalo T6c) = sinte)+ xcosgr)

(c) dz (3 - 2)? 2
goxy = (30" g'to) = = 2(3-x)

d30o MWM
——OTX "'jOQ Q

J

}E{jﬂfiééigeﬁiéggzxf>+ 23N XS inlx)
(3-x>7




MTH 161 _ Midterm 1 - Page 5 of 10 - 2/15/2022

(d) % ln(f* + cos*(z) + 2)

. 4 o (L3% | (per(x)42) _ 2e® L 3sintamg
2 %% kos*60 ka €3 Feos?oo +2

d
(e) e arctan{e” + 4z?) (Possible Hint: arctan(z) = tan~!(z))
b

A ol _
o‘%’( adetan ()= (+Xx2 lx X tUx? = X L2y

Bj cha'a Rule:

2 grcton (X H4x?) = & +3x =
ol |+ (eX+4x®)

(f) % sin{cos®(21))

Let (=x¥ ; V= cos(vd W= v, f=sinv).

'F=' Sin (coS> (X% )

Af AP dw AV v o cast) 3V (~Siauy) Y3
dx ~ dw' o ‘adu A T (5ie )

= —Cos (os3(x$)) 3 os™ (XD Sin(x#) Yx3

12%3 Cos (c0s3(X¥)) cos™ (x¥) Sin(x®)


Rectangle
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3. (10 points) Find the derivative of the following function:

2. sin(x) . g

f(fc) \/’I . geos(x)

Hint: Use logarithmic differentiation.

1% sialx) x LA 0O
lf\ ( 'P()‘)') = l(\ (f‘]x— 'le(_as(,x')

= X (2> F (a0 b InGOIAGD = 2 1alx) = Casle)

= A lre0) s o0 _ [ . i
< L7 = In@) L Cospd y 2100 - + Sinlx)
2 f(x) S (k) X A

X sialx) x 1000
flox) = == (a()4 a5 Al L yss‘n@
ax
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4. (16 points) A particle travels along a line with respect to time (in seconds) according to
the following position function:

s(t) =3t — 1683 + 18t (1> 0)
where s(¢) is in terms of meters.

(a) (6pts) When is the particle moving in the positive direction? When is the particle
moving in the negative direction?

VIED) = B (343 -4 tP456¢
(t)
= Jae (L~ 432 ) Y
o ’f‘ - a +
= ]2t (-1 (£-3)

g ; LY
r 1 ~
o

)

i
(

Positive olirection ! (0, 1) U (3,00 )
Negor,h‘ve Aitectton: 1V, 3)

(b) (5pts) Find the total distance traveled by the particle during the first 2 seconds.

lotal oistance = (distuace traveleod in pos. di0.)
} (olrstance toaveled Vo Neg. o e )
= (3U)-30)) + (S =-S(ay)

= As() -s(od-s(ad> =qB -0 - (4p - 138 + )
=5 t% = lgm

(c) (Spts) Find the acceleration of the particle at £ = 1 sec.

alt) = V'({)= 2Lt7 gL 124

36 -G b +306

-2t m/Sccf‘

"

)

i\

"


Free Hand

Free Hand
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MTH 161

5. (16 points) Consider the curve defined by 32 + xy = 2% + 2

(a) (6pts) Find g—z by using implicit differentiation.
Yyl + oyt oxyl = 3%+

y' = 3xti-y
A Y +X

d?y

(b)Y (6pts) Find T2
and ¥

(also known as ¥”). You may leave your answer in termns of z,y,

ol 2xTil~Y
4' = 2yt = 4 (2555
x-y) = (2 HD( H-y)

_(_’,hj H‘)( 2

(2y +x D7

Part (c) is on the next page —
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(c¢) (4pts) Find the equations of all the lines tangent to the curve when z = 0. Hint:
There are two such tangent lines.

This Hiat 15 wiloag (1 meant 4o have x={ )

When x=0 , y*a0 , s y=o.

‘ vt colrespard ip
s This means thete 's caly 0n feia percd i ng

to x=o, Namely (00
v The wrﬂespo/\als‘/\j %at\geﬂmt trae Vs Lhe Veolice

teageat [fagg X=0 .

lo mecke UP Lfor ks eolor  ful poiats will
be g,tven to anj 5-]~udg{l+ Wwho a,,J--lgmps +he /)(bblem.

6. (10 points) A large, spherical balloon is being filled with air at a rate of 3 m®/sec. How
fast is the surface area of the balloon changing when the radius is equal to 2 meters?
Recall that the surface area of a sphere with radius r is equal to 47r?,

Let V be the Volume of +he lballood , [ e
Fhe fod tus 2 S be the subffuce efla,

Lhen Ve % nr®>  aned s=4x,2,

< ol
vV
ot 4M2d%f‘ j_nsz %J?,lei‘
Y
Wheo (=2, a%éf- “f’)L
;—f_-_ o df _ lba (3 _ 4 0
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Scratch Work



