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MAT 308, Spring 2026 — D. Ivansgié Show all your work!
Differentiate and simplify where appropriate: =
Al G -;'-' y
1. (6pts) % (5:1:5'—17 3“"11 + ) ??;{‘?._O —3?){ + S(-L )y
) 10
X‘ Sx g L&~ =
- 4557~ EX“: x>
.fi_ P I+l o~ ’}1’4-1'?
2 (bpte) = (VEr) = A= e s e
;:-:LL i @jﬁht | + & X
<'H= + ?J;( e
2(Lr)
4 ) +2)
{ J d 511.4 .-;"ODL (H+E‘u+l)"‘5—h 3(!" +?“T—r {?ﬁ
3. (8pts) — i
du (w21 2ut 19 b hrt~ 3 (4 2 f)
]G Q,-P?wl) (Q(“"‘?“H) ~u( “HD |0w* ('_“ "H"*Q)
I S ; —
l.t?{‘.l..[‘]k" (Ll‘*?{-l-"l._)
- r]( N
d 1 - = ~(oJA
4, S fﬂj}{‘-jhf"ﬂﬂ) = —?{_MJ{ S S of y
(4pts) dr (cosz —sinz)? (
Q(EH{J. (oS k)
( Cofx~ Smn)>
d , \ || v
5. (6pts) Earctan{ln{:r =)= s =t 5 (’51 -
W (Laliian)” X =2x
U =2

(H Q. (220)) )(* : ?’i)

6. (Tpts) Find the first and second derivatives of f(x) = tan (/x). |
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7. (5pts) Let f(z) = xInx. Take the first four derivatives of f, and try to spot the pattern.
What is f®(z), the 29th derivative of f? How about f(z)?
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Find the following limits. Use L'Hospital's rule if needed.
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Find the following antiderivatives.
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16. (8pts) Consider the integral f " sinzdz.
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a) Draw a picture and use the “area” interpretation to explain the what the integral repre-
sents,

b) Use the picture to estimate whether the integral is positive or negative.
¢) Evaluate the integral to verify your finding in b).
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Bonus. (10pts) The rear inside cover of our book claims that
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Verify this formula by differentiating. |
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