MAT 136: Calculus 1 Exam 1 Supplemental Problems

REVIEW: Algebra, Trigonometry, Functions (domain, arithmetic, composition, inverse)

1. A camera is mounted at a point on the ground 500 meters from the base of a space shuttle launching
pad. The shuttle rises vertically when launched, and the camera’s angle of elevation is continually
adiusted to follow the bottom of the shuttle. Express the height z as function of the angle of elevation
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2. Given that cot(d) = —g for 7/2 < 6 < &, find the exact value of each of the five remaining trig
functions at 6.
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3. Simplify and express all powers in terms of positive exponents p=
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4. Write the expression as a single logarithm: In2 + 5Inz? — 3 Iny.
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5. Write the expression as a sum or difference of logarithms: In .
z
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6. Combine the fractions over a common denominator and simplify:
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7. Compute en2+in 3
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sec z cos® z tan

8. Simplify in terms of cosz and sinx: — > B
sinz cot“zcsce x
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9. Without using a calculator or computer, evaluate the following:

(a) cos210° (b) sin % (c) tan"1(1) (d) sin™1(0)
A L T 05T 0 oetoe 2T
2 Z 1N

(e) cos—1(~1) (£) tan=1(v/3) (g) cosy (h) tan?%r

us T ecbﬂ "z —\



MAT 136: Calculus I

Exam 1 Supplemental Problems

10. Solve for = without using a calculator or computer: logaz = 3

lbg, (1) =3 &> x=3°=8

11. Solve for x without using a calculator or computer: logs z° = 2logz 4 — 4logs

g, X 2\033“\ ‘-\\0335

tog X ‘5%3(5“)————'—“";
— h X=2 —
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12. Determine an equation of the line through (-1,3) and (2,-
m= Slopt = -Ll N -z
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13. Determine an equation of the line through (-1,2) and perpendicular to the line 2z — 3y + 5 =10.
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15. Find the domain and range of the functions: (a) f(z) =7, and (b) g(x) = 5z =3
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Graphing and function transformations

Sketch the graph of each function without using a calculator. In each case, identify how you obtained
the graph from the graph of the function in parentheses.

(@) f@)=-1+V2=2 (y=v3)

¥
£ isthe graph
of y=AX reflected

_—Sy=Ax

over the y-axis e
and T\/\e,r\yshiFh’ﬂL B g i
hortZom*aHy 2 uni )<\
10 the righ+ andC Jerticall
one uni¥ dowwn,
" (b) g(z) = 2$$— 1 (y= %; Hint: first, split into two fractions.) __k, :
2% -l g(x) is the
3(7(7:—;:- = _5l(_ Y ﬁra,pl/\, of U: _’7.6
}\ fef lected. over
3(%7‘12,‘-;2 the x-aws
"\ Ty and. shifted.
)/”” C 2ounits up,

-

il il .
The graph of y = am + ¢ results when the graph of y = W is reflected over the
z-axis, shifted 3 units to the right, and then shifted 4 units down. Find a, b, and c.

Reflected over £ axis: a = —|

Shifted. 3 units v
i shifted. 4 units

bk %
DWW

b= -3
c=-4




MAT 136: Calculus 1

Exam 1 Supplemental Problems

€

@

Consider the graph of the function y = f{(z) given in the left figure below. Using the axes provided on
the right, sketch the graph of the function y = 2f(~1 —z) + 2.

!\ Y

Y

Y

Consider the function f(z) = —1/2(z + 1) — 3. How would you obtain the graph of f from the function
g(z) = v/z? That is, describe in words the sequence (order matters) of transformations for obtaining

the graph of f from the graph of g. You do not need to sketch the graph of either function.

\/e(‘hmllg) shift down 3, horizontally shift o the left 2,
ht)(‘\Zon’b\Hﬁ <hank bﬂ o factor oF 2, ceFled e Facton

AC0SS The X-aisS

Find the equation of the parabola that has vertex (2, —1) and passes through the point (—1,6). Hint:
A useful form for a parabola is y = a(z — h)? + k, where a,h, and k are fixed real numbers.

2 .
b= a(‘l’é’) +7 y: 7/5’ (X"le_,
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Rate of change

Suppose a ball is thrown off a 100 foot tall building such that the height of the ball in feet at time #
@ in seconds is given by A(t) = —16t% + 25¢ + 100.

(a) What is average rate of change over the first second of flight?

(CHDYEETEAE e R A Y
0- | - ) Sec

(b) How about over [0,2]? Interpret the sign of your answer.

- wd) | 90 MmO w0 Be M g

P — o}

- = 2 -2
0-2 <
+he ball is Traveling downwacd at T sec
. The position in meters of a particle moving in a straight line is given for some values of time ¢ in

seconds in the following table.

t J0]1]2] 3[4
pty [0 5] 7]12]3

(a) What is the average velocity over the first .3 seconds of movement?

112"0 - m
.3-0 E fsec

(b) Estimate the instantaneous velocity at ¢ = .2 seconds.

0a4E£0.2 024403

O\-—,'O'S 0.2

—_—- 0.2 m ha=-077 4.5 .
0.2-00)  oa R P T

().ZZ'()'.’Z _ 0

¢sheote f1r inS TanFaneoos ve locihy at t°02%cs

/ -
ACONY ™ Jsec
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Intuitive derivative

@ Graph each function below and then sketch the tangent line to that function (using a dashed line) at
the given point. Then use the dashed line and state the derivative of the function at the given point.
Do not use any shortcuts you may know for the derivative.

(a) f@)=22+3atz=0 (b) g(z) =coszx at z =0
' =0
£1(x)=0 n — = = 30()
.o N o %\ -
Y-

y Yy

/) " .
+ p—— &

(a) Using the axes provided on the right, sketch the graph of the derivative y = f'(z).

(b) Put the following expressions in increasing order: f(=2), £ (-1), £ (0), f'(2).

f’(o)) £i-n, £1UD FED
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Limits

@ -- True or False? Justify your answer.

(a) If a function f{z) does not have a Limit as z approaches a from the left, then f{z) does not have
*a limit as  approaches a from the right.

Folie: B hinchon $0) Sk w0has & vme Loy b b -0
A X220

(b) If h(z) < f(z) < g(z) for all real numbers z and zh_r}r}l h(z) and ;1_% 9(z) exist, then zh_rg f(z) also

exists.
wasg . /ﬁ /l{/x) = X2+‘l )g,{x)':%z——{ Gan gk, -ﬁ(;&\)‘: S,;ﬂ (';'i) \va..
W b= o gs =) (50 Loth exich) and htx)s £06I2508 (;;,,z AWE

Given the graph of f (assume f continues beyond the box) find the following: If the limit does not
exist also state why it does not exist.

(a) lim f= A
(b) lim f=
() limf= &
(d) lim f(z) = )
() imf= BhNE
0 3= |

(g) lim f = |

() Im f= |
(1) lim f@)=2
§) lim f= pue
®) lim f@z)= O
0 lim f= —go
(m) Bz, f= -4
(n) lim f= —|
(©) f(-3)= -2
(p) lm f ="
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Evaluate each of the following limits. If a limit does not exist, specify whether the limit equals oo,
@ —00, or simply does not exist (in which case, write DNE).

(a) lim o 44z — 12 (g) ilg}z(_x“—l_?,)? :‘ o %
2%02

;LHZ (2 @

z? + 4z — 12 W _ \ 5
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Sketch the graphs of possible functions g, and h such that: g satisfies property (a) below and h satisfies
property (b) below. (There should be two separate graphs.)

(a) lim g(:v, —1 and hm g :v) (b) hm h(x) ;é h{0), where h(0) is defined.

z—0~

( there. ase many ?DSS\&\[\L u?‘kms\

@ Sketch the graph of a possible function f that has all properties (a)—(g) listed below.

(a) The domain of f is [-1,2]

(b) £(0) = £(2) =0 )
(c) f(-1)=1

(@ lim f(z)=0

(e) hm flx)=2
(f) hm flz)=1
(g) hm flz) = -1

——1+

@ Let f and g be functions such that li_r>n f(z)=-3 and liin g(z) = 6. Evaluate the following limits, if
T—ra r—ra
they exist.

o) . n@er | (e o W s 5y
(a) lim ——=— = ¥2¢ e oz T

s f@ 45 n(fes)  liawmns o 30
FET-S M

@)l 30 Hnfe) 3 3@ A e

(b) l—)CL 2f( ) (.’L‘) “!M (2_&(\(\ l,j('m : \\vn Q H"A 3 \\v-\ j()ﬂ Q \in H;,\.\. Ill"\ 5(1\ 3-('3\ 1b @]

; N 2 lim ol g liny = 3 e
(C) }‘.‘_I&LW = 3 L\ﬂ"l‘(s{x\ﬂ.\ B m \T_(:; \r%' @
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@

Let f be defined as follows.

3z fxz<0O
flz)=¢3zx+4 ifO0<zr<4
2 >4

For (a)-(h), evaluate the limits if they exist. If a limit does not exist, specify whether the limit equals
00, —00, or simply does not exist (in which case, write DNE). For part (i), answer the question.

(a) zgrg+ flz) B[O\ =]
(b) lim f(z) 30\ (o]

(c) lim f(z) (VET

(d) £(0) 30vy =]

(e) lim f(z) (4 =(El

(F) lim f(z) 30t {1C]
g) lim f(z) L]

h) f£(4) 3004 =16}

(i) Determine where f is continuous.

(~00,0) (0,

(
(

If 3z < f(z) <z +2 for 0 < z < 2, evaluate lim1 f(z).
z—

M) = ter= 3

im2., =3\ = \|
)EAI?)'L 30 =3 x>\

Tiea-3)

So bj the g%uezat Thesem \l‘,{'ﬂ Q)

Use the Squeeze Theorem to prove that lir% ztcos(2/x) = 0.
z—

The valve of cos (Y w slways beween L end -t beceose

Thys _xq z )("lcos(%i\ éxq .
Vs Y Mo o
lt\:’(\)'ﬁq’ 020, yapx 7070

So, \_,,J the. S%ueeaz,morem , L‘Q ‘;choS‘(Zx\ =0,

0

~y ¢ cas(x) ¢\
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Continuity

@

True or False? (Justify your answer) If a function is not continuous at z = a, then either it is not
defined at z = a or it does not have a limit as x approaches a.

-T(A Stodewrent is false. Considec

x,i-@ X #6

{\ , f x~o

£Cx) =

/IL-@/\ \im '(:(K\:C i le -f((;}:.l_ 'd/\us, Lis vt cont
¥—> 0

ot x=0.
@ z = 0. Explain your answer.

Consider £x) = Ixl.
L does wnot howa

@

Given the graph of f

_. Provide an example of function that is continuous everywhere but does not have a tangent line at

'ﬂ'—LV\-CfS Covt on (—w,wx‘buf‘

0\+&V\(Jaew+ ltre ot w=o.

I 1

1 ] 1

4 -3 -2 -1 0 1 2 3 4 5
State every integer point(s) in the domain of f where f (restricted to its domain) is discontinuous and
state why.
Xz-3%1 lm  foo) 2 £(-3)
K—>-3
x=-1> \im L) DNE
-
Note: forall xe §(3 U (23)ul3,4], 4 is
not  cont ot x.  Hovewr, flreca velues oo

wo+ v __\/\,\( dowai'n cs‘(‘ 'Q
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Definition of derivative
@ Use the definition of the derivative to find the derivative of the following functions
(a) f(z) =22+ 16z —57

L0 = Vi  Flt) - 4069
—>o \n

= i () 310 () S =t bx-S2)
n—>o \A

C i Y2 dlws (b - SF T ok 87

w—>0 ‘ﬂ

= \\‘W" WL&X-‘"\ +‘C) _ @
e P2

(b) f(z) =+/52—17

L0 tim Foen) - &)
W0 by

c en SO 13~ A Seo17 ST 4 NSk

—>
W o A

'\/C(wm-:?—' N $x-/7
= |im Gixeh)-1F - (Sx-13)

2%
T2 v (St 17+ ewer?
= lim  ox R -3 7
W\ ' —
T MWS T s

= l4m S _
WO S(xdn) - 13+ ifSxi7 &
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©) fz) =~
£rexY = W £Oeeta) - H0x)
W—>0 W
. | B \
_ lim —_— —
WwW— 0o -+ >
. .
= \im X = (W) ‘
nTre (x+n) W e
= \\wm -
\/\\—30 - @\\ﬁ = Jim - =
@ f@)= % () W h "o Ol
N =Vim L) - L)
W—0 h
" ‘ \
= A\ -
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)
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o —
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Local linearization

@ Let f(z) = 2? — .

(a) Find the slope of the tangent hne at = 2 using the limit definition.

£1(a)= b (24W° @ rn)-T2°-2] g st eh®- 2o 42

o h WO %n

den (W) e g, =! L-\
o by o :

(b) Find the equation of the tangent line to the graph of f (z) at z = 2.

£ = j -2 = 2
U‘S“Z = L'}C;C-'ZB or \,3:_ L{G(.-Z) + 7
or 5=4x—b

@ Use the definition of the derivative and linearization to approximate 1/9.2.
Vo &g voe {:CK\ =Vx oamd o\nﬁ |
£ < Diwe VI =0 (Bl oV | fonn 330
wmo ey wmo (e 47T )
I \ \
Q}.o = = A j— —_—
Tvmo h(Em @Y T OEA T G
— { _
£ =ya =3 linea < zotion iq(Q =2+ Z;(X C?)

\uam A2 Yo a o Y.L -
now o o
> e X %*“(O’lqu ?5‘\"‘"‘“ = g’—'—or‘l_,.or:)).lg

d
@ Given that T sinz = cosx use linearization to approximate sin(62°). Don’t use a calculator. Leave
7

in terms of 7, squareroots, and fractions. L °_

B e B

F=ed)= 7 s&)-m(E)=2

Q.g(x} l(x ”3)
©2° -~ (O° =ZD'71 =
®Bo 9o
sm (62D % (3,0 :‘:,_)
2 2 ~‘310
r@ A CIO@ K
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