KING SAUD UNIVERSITY

Math Department June 2026

Time: 180mn

' Final exam Math106

Question 1(3+2+3)

a) Find the number(s) ¢ that satisfies the conclusion of the mean value theorem
for the function f(x) = 2 + 3vx on[1,4].

dx
xinx—x

b) Evaluate the integral f

c) Use Riemann sums to compute foz 4 — x*dx

Question 2(3+3+3)

1
a)Find lim (1 4+ e*)x

X—+00

b) Find the indefinite integral f \/a_c(lnx)zdx

c) Compute [ (tanx)>(secx)®dx

Question 3(3+3+2)
dx

a) Evaluate f .
x2v4+x2

3x—1
X4+4x+8

b) Evaluate the integral f dx

c) Compute [(sin5x)cosxdx
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Question 4(3+3+3)

. 2
a) Does the integral fon/ j;% dx converge? Find its value if it does.

b) Sketch the region bounded by x = y%, x — y = 2, and find its area.

c) Find the volume of the solid obtained by revolving the region bounded by

- - (x ry 1)2, Yy = 0, x=1x =2 aboutthe y-axis.
Question5(3+3)

a) Find the area of the surface obtained by revolving the curve y =
2vx +1 ,0 < x < 3 about the x-axis.

b) Sketch the region inside 7 = 2 + 2c0s60 and outside r = 2 — 2co0s0

and find its area.
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Grading scheme final 106-June 2026
Ql

a)

[72+3Vxdx =20=3(243Vc) (2)

So ¢ = %. (1)
dx du
b) fxmx_x =y Inllnx —1| + C . (1) +(1)
L 4ic\ 2 gn(n+1)(2n+1)
) Ry = S f(uhx; =37 (4 - 25) 2 = g — Encuennin) )
thus f024 — x“dx =16/3. (1)
Q2
1
a) fy=(1+¢e*)x
X X
lim 285 = im £_=1 (25)
X— 00 X x—>+00 1+€
Thus xliI-Pm(l +eX¥)l/* =g, (0.5)
b) [ Vx(Inx)*dx = §x3/2 (Inx)* — gf Vxlnxdx
= -?-3«63/2(lmc)2 — Exg'lnx +- Ex% + C
3 9 27
(1.5) +(1.5)
c) [(tanx)®(secx)®dx = [(u? —1)*u’du
12 10 8
_ (secx)™™ (secx) n (secx) L C
12 5 8
(1.5) + (1.5)
Q3
dx cos@dd -1 B _\/4+x2
a) fsz - f4(sin9)2 ~ 4sin@ Tk S 4x .
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(2) +(1)

3X=1

o) J'x2+4x+8
7 —1 (x+2)

3u-—7 %% -3_ 2 e
s U =5 In(x* + 4x + 8)

dx =
+:(

Etan ;
(1.5) +(1.5)

C)

] (sin5x)cosxdx

1 =1 1
= — f (sinbx + sindx)dx = —cosbx — - cos4x + C

2 12 2
(1) +(1)

Q4

/2 coSx 1 _d_z_{ R :
) |, e dx = foine 2 = 2 — 2Vsinc.

So the integral converges and its value is 2.

(2) +(1)

b) Sketch (1)

y+2=y2eey=—1lory=2 (0.5)

9

A= f_z.l)"" 2 —y*dy = (1.5)

/T

C) flz 2mtx(x — 1)%dx = 2m fol(u + Du“du = 3

(2)+(1)
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3 1 3
S=f 4tvx + 1 1+x+1dx=4n'f Vx + 2dx
0 . J 0

= -?— (5V5 — 2v/2)
(2) +(1)

b) Graph (1)

T /2
A= f (24 2c059)2 — (2 — 2co0s0) do
0

T/ 2
= 16] cosfdo = 16
0

(1.5) +(0.5)
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