Kuwait University Math 102 May 14, 2009
Dept. of Math. and Comp. Science Second Exam Duration: 90 minutes

Calculators and mobile phones are not allowed.
Answer all of the following questions.

1. Evaluate the following. [1+3 pts.]
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2. Evaluate the following. [3.5 pts. each]
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. (a) Since lim tan™" x = 7/2 and lim 1+ z° = oo, it follows that lim e
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(b) g}irrolo In(f(x)) = :}Lrlgo(Qx —1)In (i i 3) = xgrolo n[(:v(;;; _)/1(;;;’_ ) which has the indetermi-
nate form 0/0. Applying L’Hospital’s Rule and simplifying yields
-1 (2z—1)?
zh_)rglo In(f(x)) = xh_)rglo ERE (—i—wZ)(x 1_ 3 = —2. Therefore, xh_)rgo flz)=e
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. (a) The substitution z = 3sin 6, dz = 3cos 0 df, yields
v 2 z .
/mdx:/tan 9d9:tan9—9+0:m_sm §+C

(b) The substitution u = tanz, du = sec® z dx yields
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/(sec6 x)Vtanz dxr = /(u2 + 1)2\/ﬂdu — ﬁ1411/2 + ?u7/2 + §u3/2 + 0,

where v = tan x.

(c) The substitution u? = 5 — cos z, 2u du = sinz dz, yields

sin 2x 4
——— —de =4 [ (5—u*)du=20u—-u®+C,
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where u = /5 — cos .
(d) The partial fraction decomposition takes the form

2 — 3x? A N Bz +C
2z +1)(22 +22+2) 22+1 22422+ 2’

where the constants are A =1, B = —2 and C' = 0. Therefore,

2 — 3x2 1
de = =In |2z + 1] — In(2? + 22 + 2) + 2tan™* +C
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(e) The substitution u = tan ¢, yields
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where © = tan g

(f) We write /x(lnx + %) dx = /xlnxdx + /xe’” dr and apply integration by parts to both

1
integrals to obtain /xlnxdz = %lnx — §/xdx and /xegﬁ dr = xe® — /ex dx. The final

answer is then

2
1
/x(lnx+ex) dx = %lnx— Zx2+xe”" —e"+C.





