Schuations

Math 231 Calculus 1 Fall 25 Sample Midterm 1

(1) The graph of y = f(z) is shown below. Evaluate each limit, or write DNE if
the limit does not exist. No justifications are necessary.
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(b) lim f(z) 2

(c) lim f(z) DNE
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(2) Evaluate these limits. For an infinite limit, write 400 or —co. If a limit does
not exist (DNE), you must justify why this is the case.
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(3) For what value of ¢ (if any) is the function f(z) continuous at © = 27 Justify

your answer.
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(4) For a sphere of radius r, its volume is V = —m"3 What is the average rate of
change of volume when the radius increases from r» = 4 to r = 57

(5) Show that e® = 9 — z? has a solution for some z > 0. You do not need to
find this solution.
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(6) Consider the function f(z) defined by the following graph.
= 2 Y
2

0 j\\ / \\ = ;_,?C'!Cr\fl\,-\)
NN/ DS

8

—0 0 3

(a) Label all regions where f’( <o0. (-3 "\ju C"‘k;.&
(b) Label all regions where f'(z) > 0. (-, VY

(c) Sketch a graph of f'(z) on the figure.

(d) What is lim, e f(z)? —|

(e) What is lim,,_o f'(z)?

(7) Use the limit definition of the derivative to evaluate f’(2), where
(a) flz) =22 +z

®) 1=
(©) £e) = o
(8) Find the derivatives of the following functions

(a) 2z* 5 -2z

(b) \/as_ \/1/:82 (¢) 2 — cos(z)

(c) il_) i ((fg tal}?((x))
sin”(z

(d) 3% (E) ze” cos(z)




(i) & (3) VIn(sec(z))

(9) Find the second derivatives of the functions from Q8abcdfg.

(10) The graphs of the functions f and g are shown below.
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(a) Let h(z) = f(z)g(z) Find R/(3).
(b) Let h(z) = f(z)/g(z). Find A'(—1).
(c) Let h(z) = f(g(z)). Find A'(2).

"
W) = £ X‘o)('x) +-F(%33 )
W)= Py H) )

"'-i'f'l 'Z('

= - me ER)-0)_ 3 4
ﬁf’mb -5y Ts Zy

=
) h\(-;.).: L{"(,’J("“s).'\)({") | |
W)= F(gm)q6) = £62) 7 = L -7

- 2

t
\




@ o g fa)—F() _ i () ¥(at) — xTx
= =0 W W=0 s
¢ B -;(‘d.zh-r‘«"&-/(t‘* 7(17( e bim xtht!l = Lat|
W70 h=y0

——}_ _ l . } {*/"C%M’Xr b! ...._i—- & ':'"' T

b)h&o ot 20} ’k!-:‘: h () (xt0 ) l'""“‘; (witbar) o) @)

. _L‘M’ 3y o JH'.-JH-:JA-.' Wk 4 Jeash
Qu_‘“ E___f_. N RN

T 0(*9@‘) -
W L iy Jied (JT*?+JT¥5§') (I+7Q 2 \JW

My
E_Q_g_ A) H) = T T b) f{x) = 75- -3 /e
M fde O pa)e £Res 28
P = W' © £ ) = :?;h,‘_, L
v
Q) Hu)= G
_(t(‘ ‘u_e,-l»‘-h-e 2 -
£ () = WS4 lpate 4 0+ G
L"("!,\C,L
‘a> -F('L):: Sxtl
43
) < (4-R)S—(Fx) (3) e
(4-3 x.) (‘f—'&n) .
) = (432)°0 =35 (ko 14 1)’ =37 (o4 482
- v,,,)“i (4-32)"
) by St AT Gt il A G ) )
2- ws(v) MY

(1-wste))"

£) FRY= mub) () Zseera) s hu .
-{'(-;,) - Wt,"('b)




5) ) = ﬂv\i(x) p‘(i) = 1shr @t ’C‘(I) & ?.a';vc & - s .
W) ) a'e™ wi)
POV @b £ 1% a0 + 280 —sme

o 1 1 X 1%, u
£ f“)* e Mes(n) + e O(2) & -4 g A e%.&(x) _aYeMmr ¢ q'cimx, ,
+ "'f‘(.'sc'x(»(w) e f-{x\c‘ flux —a Y simic




