Calculus I [MATH 161]

Department : Id number :

Midterm Exam (Spring 2024)

Name :

(191~10%) ZologS AHAI3] 7]=slor Ty

1.(10 pts.)

(a) Find the exact value of csc(sin” '(n/4)).

(b) Evaluate the definite integral

1 1‘2
—dz
v/u‘ (mZ + 1)3/ 2

2.(10 pts.)
tanhz y
= — 2 —
(a) If f(z) /0 Vi—£dt and ¢(y) fof(x)dz,

find ¢” (In2).

(b) Find the exact length of the curve.

y=cos 'z—V1—2*, 0<z<1
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3.(10 pts.) (a) For what value of the constant %k is
the function f continuous for all zin R?

1 coshz 2
f(x)_{sinhxf (I4e")dt, =0
- 1
k , =0

(b) Find the linearization of f(z) at a=0.

2/5

4.(10 pts.) Assume that 0 < f'(z) < f(z) for all
1<x<3 and f(2)=0. Use the mean value theorem
to show that f(z)=0 for all 1<z <3.
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5.(10 pts.) Evaluate the limits.

(a) um(i— ! )

1
c—0*\T sinh 'z

cos” 'z

(b) lim (csca) ™

z—0"

3/5

6.(10 pts.) The integral represents the volume of the
solid obtained by rotating the region R about the

r= =

3
S350 - (3-sn- 5

Use the method of cylindrical shells to find the

volume of the solid.
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7.(10 pts.) Determine whether the integral is
convergent or divergent. Evaluate the integral if it

fw — 527 +10x
9 dx
1 (2 +1)P@*+1)

conversges.
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8.(10 pts.) Find the area of the surface obtained by
rotating the curve z= v4—y* about the line z=2.
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9.(10 pts.)
(a) Sketch the curves r= v/2sin(20) and 7> = 3cos(20).
(b) Find the area inside the polar curve r= v/2sin(20)

and outside the polar curve r* =3cos(20).

5/5

10.(10 pts.) The curve C is defined by the parametric

equation
. . 2
x=>5cost+cos(5t), y=>5sint—sin(5t), 0 <t < 37
y
P
(0] T

(a) Find an equation of the tangent to the curve C

i
Plt=>-).
at P(t 3)

(b) Find the area enclosed by the curve C, the

tangent to the curve C at P and z-axis.



