MATH 141 ExXAM #1 KEY (SPRING 2016)

1 We have f'(z) = —2z, so in particular f’(2) = —4. Now, the slope of the graph of f~! at
the point (4,2) is (f~')'(4), where

2a f'(z) = —e® csc?(e”).

2b g'(z) =
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2c  Since h(x) = M2V = 202+ “we have
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2f ¢'(x) = 3tanh?(2?) - sech®(2?) - 2o = 62 tanh®(2?) sech®(z?).
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3a /(26_6z + e*)dx = —56_696 + 5699& +c
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3c Let u = 2%, so by the Substitution Rule we replace 27 dx with %du to get
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3d Letting u = cosht, and noting that cosht > 0 for all t € R, we have

inh ¢ 1
/Ldt:/ du=In|u+1]+c=In|cosht+ 1| + ¢ =In(cosht + 1) +c.
1+ cosht I+u

. x
4a Let u = 2%. Now, since 2% = e"*" = "% e have

du
dx
Thus we formally have du = (1 + Inx)x” dx when we apply the Substitution Method, giving
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/ (1+lna:):cxdx:/ du = 3.
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4b Let u = €”, so formally du = e* dx and we have
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=" (lny +1) = (1 +Inz)s”

5 With LR indicating use of L’Hopital’s Rule, we have

. In(x — 1 x— 1)1 1 sin Tz tan Tx
lim In(z — 1)*"™ = lim In(z — 1) = lim ( ) = —— lim ———
z—1+ z—1+  CSCTET z—1+ —7 cscwx cot mx T z—1+ z—1
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= —— lim (7r sin 7wz sec® T + 7 cos Tx tan 7T;U) = 0.
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Hence
lim ( /—.T 1 )2sin7rfﬂ — lim (.T _ 1)sinﬂ-x — lim exp [ln(a: _ 1)sin7rx}
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=exp | lim In(z — 1)"™| = exp(0) = 1.
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