Date: 5 January 2005, Wednesday
Instructor: Ali Sinan Sertoz

Math 113 Calculus — Final Exam — Solutions

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

a) f(x)=1Incosx + 3°°* f'(z) = (—sinx) + 3°®% (—sinz In3).
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b) fla) =, ) =t (<1 2).

c) f(x)= x?’x, f(z) = 23 (?ﬂ”i +1Inz [3° 1113]) :

1 1
d) f(z) =Insinz+a®*4+7"+2", f'(x) = —— cos x4+ 17 (— sinzlnz + cosx —) +7%Inm.
sin x x

Q-2) Calculate the following derivatives. Write the answers inside the given boxes. No partial
credits!
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a) f(x)=xzcosx, x(t) = d@
f'(x) =cosx —xsinz. xz(—1)=0. f0)=1. 2'(t)= 2 . X(-1) = 1
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(Bz2+1)(z" + 1) — (2 + z)(72®

) 3

) — H =1, f'(1)=—-=. 2'(t) = sec® '(n/4) = 2.
['(z) T , a(r/4) =1, £(1) = —g. a'(t) =sec’t, x'(r/4)
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c) f(z) =sin®z + sinh®z + In(1 + 2?), x(t):t2+1 d_];tl =7

2
f'(x) = 2sinz cosz + 2sinh z cosh z + +w27 z(1) =0, f'(0)=0
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d) f(z)=e€"cosx, x(t)=e'cost. 4 =7

dt t=m/2

f'(z) = e*(cosz —sinz), z(7/2) =0, f(0)=1. 2/(t) = e'(cost —sint), x'(7/2) = —e™2.
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-3) Find the minimum and the maximum values of the function f(z) = z® — 132% + 48z — 41
Q

on [0,7].
f/(z) = 32% — 26z + 48, f'(x) = 0 when

F(0) = 41, £(8/3) = 5 ~ 1351, £(6)

Therefore the minimum value is -41 and

8
=6and v = —-.
x and x 3

5, f(7) = 1.

) . 365
the maximum value is —.

27

Q-4) Evaluate the integral / rsin’ z dr.

Try integration by parts with v = z and dv = sin’z = (1 — cos2r)/2 from which

(x/2) — (sin2z)/4. Now wdu can easily be integrated and we find /:z:sinQ:E dx
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Q-5) Find the Taylor polynomial of degree 7 of arctanx at x = 0.

Hint: You maight want to start with ﬁ =1+t+t2 4+ 1"+
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Put t = —2? and integrate from 0 to z to obtain z — =2 4+ —x
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