Date: 7 January 2005, Friday
Instructor: Ali Sinan Serto6z

Math 113 Calculus — Makeup Exam — Solutions

Q-1) Write the derivatives of the following functions with respect to . Do not simplify your
answers. No partial credits!

a) f(z) =e“"+(cosz)", f'(x) = e“**(—sinz)+(cos x)*" (— sinz Incosx + Cosx_czlsnxx) .

b) fa) =", fa) = (22,

Q) 1) =" ) = (T

+7* 1n7rlnx> .

i . . h
d) f(z) = cosh™™ g 427 f'(x) = cosh®™™* z; (coshx Incoshz + sinh:csmhx) _
cosh x

Q-2) Calculate the following derivatives. Write the answers inside the given boxes. No partial
credits!

a) If 23 + 2%y + 2y +y* +17=0, and z = —3, y = 2, then ¢/ =7

Implicitly differentiating the equation we get 3z%+2zy + 2%y + 13>+ 3xy?y’ +4y3y = 0. Putting

23
inz = -3 and y = 2 we get 23 4+ 5y’ = 0 from which we get 3/ = 5|

3 d
: —|—x’ x(t) = sect. o =7

b) f(z) = 7,

7

f(z) = (2" + Dial) - (ac?’—l—x)(?xﬁ)’ z(m/4) = V2, f'(V2) = —7—\/5. r'(t) = secttant,

4 8
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) ) =t () + 30, a(t) = . G| =

f(x) = (3tan® mz)(n sec® 7x) + 3% (rsec® 7z In3), #(1) = 0, f'(0) = wIn 3.
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Q-3) Find the minimum and the maximum values of the function f(z) = ( : S +1 on (—oc0,0].
T —

T+ 2

f/(l') = —m =0 when z = —2.
1 2<x + 4) /i . .. .
f(x) = w2 and f”(—2) > 0, so x = —2 is a local minimum point.
$ J—

Now we check the end points and the critical point:

lim f(z) =1 and since < 0 for x < 0, we must have f(z) < 1 for all z < 0.

s (v -2

Therefore the maximum value is 1, and the minimum value is —.

Q-4) Evaluate the integral /wsecx tanx du.

Use integration by parts method with v = x and dv = secxtanz dx. Then du = dx and
v = secx. This gives

/xsecxtanx dx:xsecx—/secx dr = xsecx — In|secz + tanz| + C.

Q-5) Find the Taylor polynomial of degree 5 of In(1 + z) at = = 0.

Hint: You maight want to start with ﬁ =14+t4+2+ - +t"+ %

Put ¢t = —x and integrate from 0 to z to obtain

1 1 1 1
Ty(n(1 +2) =2 = 3% + 50° = g2+ 22



