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King Saud University
Faculty of Sciences Kitv S ¢
Department of Mathematics

Final Exam Math 106 December 2025

Question 1 : (24343)

Inz
a) If F(x) = / (14 ct)ddt, find F7(3).
2

31,‘
b) Evaluatc/mdx.

c) C t / g
ompute | —————.
V1 — bz

Question 2 : (3+3+3)

d
a) Find lim (14 42?)22.
T—+00

b) Compute / 2 cos(4z)dz.

¢) Evaluate / tan® z sec® zdz.

Question 3 : (3+3+3)

3 —
a) Find/u22—z—ldm.
g -1

14 22
b) Evaluate / ——d.
22vz2 -9

2
sec™x
c¢) Compute / dz.
3+ 2tanz + tan?z
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Question 4 : (3+3+3)

2
HA
a) Does the integral f _5d:1: converge?
0

(4 —22)2
Find its value if it does.

b) Sketch the region bounded by the curves y = 2 — mz, y =2z — 1,
and find its area.

¢) Find the volume of the solid obtained by revolving the region bounded
byy=Inz,y =0,z =1,z = e about the y—axis.

Question 5 : (2+3)

1. Find the arc length of the curve with parametric equations £ = £ — \/5,
y=cosht,0<t<In2.

2. Sketch the region inside the graph of 7 = 242 cos @ and outside 7 = 2
and find its area.
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Solution of the Final Exam

Question 1 :
a) F'(z) = %4(1 +z)4, (1.5)
F(3) = % (0.5)
b)
3o
_/ 25 + 3%=
c)

/ dz
N

Question 2 : (3+3+3)

Math 106

u=3" 1
In3
1

5In

3z

Uu==e

3w @

_-_/25?2;2 (2)

; tan-l(% te (1)

= ——%sech—l(ea"”)—l-c. (1)

2)
(1 22
lim (14+42%) = lim e 2~ (1)
z—+to00 T—+o00
—  lim eire? =1, (2)
T—+o0
b)
z? 1
/x2 cos(dz)dx = Zsin(tlm) - E/xsin(Llw)da: (1.5)
e T 1
= = sin(4z) + 3 cos(4z) — 5 sin(4z) + c.
1.

/tan2w8e06 zdr TET /uz(u2+ 2du  (2)

tan’ z
7

1
+§tan5m—|——?;ta,n3:c—l—c.
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(1.5)

(1)



Question 3 : (3+3+3)

a)
22+ 22 —1 2 1
f Z-1 = /<x+w+1+w—1>d$ )
2
o %+21n|:c+1|+ln|a:—1|+6- (1.5)
b)
1+33E =3 secd 1
/mdﬂ: = §/COS€d9—I—/S€C0d9 (1)
= -ésin@-l—ln(secﬁ—l—tana)-}-c (1)
Vo
— mgg; 9+ln'sc+\/m2—9|+c. (1)
c)

sec’* z u=tanz du
7—d: = e (2
/3+2tana:+taﬂ21: * ,/(u+1)“-l—2 @)

——)+c (1)

Question 4 : (3+3+3)

) /Lﬁdaz:—l/ T dpe . (2)
(4 — z2)2 2) (4-a?): 3(4 — z?)2
2

Then the integral / %dw is divergent. (1)
o (4—1z?)2




b) (05)

1
A=/ (3—x2—2x)dm=11—%. (1.5)
-3

c) V=2r[zlnzdx - on[Ehe _ 2 — T(1 4 ¢?),

Question 5 : (243 )

In2

1. L &) V1 + sinh? zdz )
0

y.h

>~ w

r =2 + 2cos(z)

Graph: (1)

A= %/_2 (@ +2c0s6)? —4)dd (1)

s

- /E (4cosf 4—1;:032 6) db

(=

— 4sinf + 0 + sin(20)]?

s
2

T+ 8

(1)

(1)



