Calculus I [MATH 161] Midterm Exam (Spring 2023)

Department : Id number : Name :
181~9) Fo|apdS AIAI5] 7]=soF Y. 2.(12 pts.) Evaluate the integrals.
110 pts.) @ fsin ! @) ds

(a) Suppose that s(y) is the arc length function of

the curve z=y"'—y’ starting from the point (0, 0),

2
X
() [
where y > 0. Vit —z

Find the differential ds and evaluate ds for y:%

and dy=0.02.
d*y
(b) Find the value of el at the point (0, 1) if
xT
r=y'—i’.
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3.(10 pts.) Suppose that f(z) is a continuous even
function. Find a function f(z) and a real number k
such that

/ (sinht—l)f(t)dt+(k—1):/

-

2f(t)dt —x —tan '
k

for all > 0.

2/5

4.(10 pts.) Find the value(s) of the constant C for
which the integral

/OO( C  2cos(2cot ')

z+1 3r—1
converges. Evaluate the integral for this value(s) of
C.
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5.(10 pts.) 6.(12 pts.)

L) (a) Sketch the graphs r=2+2sin36 and r=2.

Let f(z)=tanh '(cosz)—sech '(sinz). Find f(lOO

(b) Find the area of the region that lies inside the
curve r=2-+2sin36 and outside the circle r=2.
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7.(12 pts.) Suppose that the continuous decreasing
function f(z) satisfies the followings:

—_

Let V(a) be the volume of the solid obtained by

rotating the region bounded by y=f(z), x=a, y=0,

and y=1 about the line z=a.

Find the minimum value of V(a) on 0 <a <1,

y <5
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8.(12 pts.)

Find lim
rz—0+

zlnz

(sin (2z))rn (27)
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9.(12 pts.) Let C be the one arc of the cycloid given
by

x=7r(@—sind), y=r(1—cosh), 0<0<2r (r>0)
Find the area of the surface obtained by rotating
the curve C about the line z=mnr.
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