Calculus I [MATH 161 (01~04)]

Department : Id number :

Midterm Exam (Fall 2023)

Name :

cioral: (181~58) titkalo] the mo]x] 5}tho] Xojxl
Y2 7o Xof F4 Qgursuch. FoJst A.

1. (6 pts.) Evaluate the exact value of

41
+cos|2tan” ! 2))

sin

1
2tan” | —
tan (2

2. (6 pts.) Find the exact value of
In(cosh(4)—sinh(4)). Simplify where possible.

3. (6 pts.) Consider the curve

x° —Z(x—l)y—i-ln( 23;y—1 )22.

Find the value of Z—i at the point (2, 3).

4. (6 pts.) Evaluate the integral

/2 207+ —2
27dx.
1 2 (z+1)

5. (6 pts.) Evaluate the integral

22 6
[
Vs x9 — 2
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6. (6 pts.) Evaluate the improper integral

/"O tan” 'z i
5 X .
1 X

7. (6 pts.) For the polar curve r=1+sin26, find the

slope of the tangent line when 6=n/3.

8. (6 pts.) Determine whether the series

(468 - - (2n+2)
3:6-9- - -(3n)

n=1

is convergent or divergent.

_ 1)nﬂ_2n+1

9. (6 pts.) Find the sum of the series Y,

=0 9"(2n)!

10. (6 pts.) Let Za”x” be the Maclaurin series for
n=20

the function f(z)= (tan~'z)’. Find the coefficient a;,

of the Maclaurin series for f(z).
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11. (15 pts.) Find the limit, if it exists. If the limit

does not exist, explain why.

5" — 35
(1) im—— =
+-0 sin” '(42?)—tan” ' (22)

Tr—>00

bx
2) nm(H%) (@ b>0)
X

3/5

12. (15 pts.) Evaluate the integral

* 2z
—dx.
’[ \/x4f1
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13. (15 pts.) Answer the following questions.
(1) Graph the polar curves r=2sinf+2cosf and

r? =—4sin20.

1
N

(2) Find the area of the region that lies inside both

curves r=2sinf+2cosf and r* =—4sin26.

4/5

14. (15 pts.) Answer the following questions.
(1) For which positive integers k the following series

convergent?

f: (n!)?

= (kn)!

Inn .
is

(2) Determine whether the series Y, (—1)"

= n—lnn

convergent or divergent.
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15. (15 pts.) Consider the power series
i (1) x+2)"
n=1 n2" .

(1) Find the radius of convergence of the series.

(2) Find the interval of convergence of the series.
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16. (15 pts.) Let f(x)::ﬁ/' tanh~ 't dt.

0

(1) Find the Maclaurin series for the function f(z).
(2) Find £"% (0).



