Engineering Mathematics =i Academic year: 2010/2011
and Physics Department “Il Semester: Autumn
Mathematics1  Code: Math 101 Final Exam: 19 /1/2011
Time Allowed: 2 hours For Tochnology & Information Examiner: Dr. Mohamed Eid
Answer 4 questions only Faculty of Engineering Marks
Question 1
Find y* from the following: 10
(@) y=2x4+In(2+sinhx) (b) y=3%sinx (©) y:[2x+cosx]8
(d) y=25I"X 4 cosx (€) y3+x +sin(xy) =0
Question 2
. . ) 2X .. X 4 2X X
a)Find the limits: (i) Lim —— i) Lim i) Lim
@ ()x—>0 tan3x ( )x—>oo x2 + 3% ( )x—>0 In(1+ x) °
(b)Compute the length of the curve y =1+§x3/2, x in [0, 1]. 4
Question 3
(a)Determine the maximum and minimum values of f(x) = 2x3—24x +1 4
(b)Find the inflection points of f(x) = 2+ (x—1)3 3
3
(c)Compute the integral | X__dx 3
V4-x2
Question 4
Find the following integrals: 10
(@) 2+ 2%) dx (0) ]SS gy (0) [—22— dx
X<+ 2sinx (x2+4)
1
(d) [xcosx dx e) | 22)(—+1dx
0 X“+4x+3
Question 5
(a)Find the area of the region between the curve y =x2—1, x—axis, X in [0, 2] 3
(b)If the region between the curve y =sinx, x-axis, xe[0, n/2] is rotated 3
about x-axis. Find the volume of the generated solid.
(c) Find the integral [ (sin®X.cos3x) dx 4

Good Luck, Dr. Mohamed Eid




Model Answer

[1] (&) =83+ oo X
2 +sinh x

(b) y'=3%cosx +3*In3.sinx

(c) y'=8[2x+cos x]7.(2 —sinx)

(d) y'=25INXIn2.cosx —sin x

(e) Differentiate with respect to x, we get 3y2y‘+1+ cos(xy).(xy+y) =0

Then y'[3y2+ X cos(xy)] =—1—ycos(xy) . Hence y'= —12—YC°S<XV)
3y~ + xcos(xy)

21@)G) Lim —=— =2

x—0 tan3x 3

x 2%
. +2X 3><+(3) 0+0
(i1) Lim = Lim 5 = =0
x—o X“+3" x—ow X% q 0+1
3X
X _ X _
(i) Lim ——+ = Lim 3= X___|n31-In3
x—0 IN@+X) x50 X Inl+x)

1 1
(b) Since y'=+/x . Then L= [ 1+ (y")2dx = [ I+ X dx=§(1+x)3/2=§(23/2—1)
0 0

[3] (a) Since f(x) =6x2—24. Then 6x2—-24=0 Or x2—4=0.
Then x =42 are critical points. Since f " (x) = 12x.

Since T 7(2) = 24, then the point 2 is minimum

Since f (- 2) = — 24, then the point — 2 is maximum

(b)Since f(x) =3(x-1)?, f(X) = 6(x— 1). Then x = 1.
Since f(1)=f"(0)=-6 and f(1")=f"(2) =6.
Hence the point x = 1 is inflection.

(c)Put x=2sint, dx=2costdt. Then

3 1
[ X dx = 8fsin3tdt =8[sint(1- coszt)dt =8[—cost + —cos3t] +C
\M—xz 3

1
= 8[—cos(sin~x/2) +§cos3(sin‘1x/2)] +C



[4](a) [ (x2 + 2%) dx—?+—+c

(b) [—XCOX_ gy — L (24 2sinx) + ¢
x2+23|nx 2

© | 5 OX = [2x(x2+4) "dx = —(x2+4) S+
(x? +4)

(d) Using parts method: [xcosx dx =XsinX+CosX + ¢
(e) Using partial fraction method:
2x +1 5/2

2 1
j 2+4x+3 g)(x+3 X+1)dx_ In(x+3) In(x+1)

:E(In4—ln3)—5(ln2—lnl)

[5](a)Since x2-1=0 when x=1 liesin[0, 2]

2 2 4
Then A= [(x?-1)dx + —Ddx =—=+=
(J)(X ) {(X JX="3+373
/2 5 /2 ™2
(b) Volume = [ a[f(x)]“dx=m [ sin® dx== [ (1-cos2x) dx
0 0 2 0
T sin2x, m,T nz
2( 2 ) 2(2 ) 4

1 1
(©) I= fsinZX.CQSZX.COSX dx = fCOSX.sinZX.(l—sinZX)dX = ésinsx - gsinSX +C
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Question 1

Find y* from the following: 10

(@) y =3x2+In(x +sinx) (b) y =eX.coshx (©) y=[x+tanx]°

(d) y=3%+logx (e) 2x+y2+2y+3X:0
Question 2

. ... sin2x .« Inx o %21 6
(@)Find the limits: (i) Lim @i Lim — (i) Lim
x—0 tan3x x—1 X—1 X—00 X+ X

(b)Find the area of the region between the curve y =x3, x—axis, xin[-1,1] | 4
Question 3

(a)Determine the maximum and minimum values of f(x) = x3—12x + 2 4
(b)Find the inflection points of f(x) = 1+ (x—2)4 3

2
(c)Compute the integral | X__dx 3
V9 —x2

Question 4

Find the following integrals: 10

—sin
(8) [ (3x2 — 3%) dx (b) [ SBXTINX gy (c) [x.3X dx
COSX +SinX
2 2
(@) [ ox © | e dx
(X3+1) 1 X°+5X+6

Question 5

(a)Compute the length of the curve y =x3/2, x in [1, 2] 3
(b)If the region between the curve y=x2+3, x-axis, X in [0, 1] is rotated 3

about x-axis. Find the volume of the generated solid.
(c) Find the integral [ (sin®x.cos*x) dx 4

Good Luck, Dr. Mohamed Eid




Name:

(1)Determine the even and odd functions:

@)F(x)=3x2+4  (b)f(x)=2x3+4x (€)F(x) = 2% +3x
3_ 3 3
(1) Find the following limits:(a) lim x“-1 (b) lim Vx—N2
x—1 X—2 X—2 x2—4
(2)Find y  where:  (a) y =4x3+logx (b) y =g*%sinx

(¢) lim

x—0 3X

Answer



Mid — Term Exam Time 80 Minutes Mathematics 1 10 —11 — 2010
(1)Determine the domain of the functions:

_ 4 X 4
@100 = x5 ) 909 = 3+

2 3y
(2) Find the limits: (a) lim X_—2 () lim X1 ©) lim
x—2 X-3 x—1 ¥x -1 x—0 x%+2X

tan x

(3) Find y where: (a) y =x3sinx (b) y =g*¥+tanx
(c) y =logx +Inx+In(x + cos x) (d) y =cos3x +cosh x3
(4) Find y from the equation x2+y3+ysinx =0
(5) Find the maximum and minimum values of the functions:
(a) f(x) =x3-12x+1 (b) f(x) =Inx
(6) Find the inflection points of the function f(x) =x3-12x2+1



Quiz Il

Name:
(1)Find the following integrals:
3 2
(i) [/9— x2 dx (i) [—=2— dx (iii) [ (x + 2%)dx
V4-x2 0
1 X3 /2 1 d
——d ——— dx
(|v)_j1 [2_ 2 X ) (I) 4 +5sinx



