Benha University Final Term Exam
Faculty of Engineering- Shoubra /i\ Date: June 5, 2016
Eng. Mathematics & Physics Department ‘g Course: Mathematics 1 — B

Preparatory Year Duration: 3 hours
o Answer All Questions The Exam consists of one page | o No. of questions: 4 Total Mark: 100
Question 1
(@)Find y* : (i) y = sinh 2x . cosh x? (i) y = tanh x + In sech x 8
(iii) y = tan! x3 + sinh~!x (iv) y® = x% + tanh ™! (xy)
(b)Find the following integrals :
. 1 .. x2 X cosh 3x
(i f(—+ 22%)dx () [ (£ + ==p)dx (i) f 18
i) f (= \/_)dx () [ = (3 + logx)® dx (vi) f(x + =) dx
- 2 .
(vii) fxsm Txdx (viii) [ cos?x.sin 3xdx (ix) fxz 5
Question 2
(a)Find the area of the region between the curve : y = x3 — 1, x-axis, xin [0, 2]. 6
(b)Find the arc length of the curve : y = x? + %lnx , xin[1,2]. 6
(c)If the region between the curve y = x?, x-axis, xin[1, 2] is rotated about y-axis. 6
Find the volume and the surface area of the generated solid.
(d)Find the surface area of the surface generated by rotating, about x-axis, the curve : 6
x = 2t, y=1nt—%t2, 1<t 2.
Question 3
(a)Find the locus of the middle points of chords of the parabola y? = 4ax which !
passes through (a, 0).
(b)Find the value of A such that the equation 12x2 — 10xy + 2y? + 11x — 5y +A =0 | 6
represents pair lines. Find the angle between them and the equation of bisectors.
(c)Drive the equation of the circle which passes through the origin and cuts off
intercepts equal to 4 and 3 from the axes. 6
(d)Prove that the tangents from the point (1, 2) to the circle:
x% +y? — 4x + 2y = 0 are mutually perpendicular. 6
Question 4
(a)Sketch the graph of the equation : 7x% — 6v/3 xy + 13y?> — 16 = 0 7
(b)Drive the equation of the parabola whose focus is (2,1) and directrix 3x + 4y =0 | g
(c)Find the equation of the latus rectum, the eccentricity and the coordinate of the foci 6
of the ellipse : x? +2y? +4x+ 4y — 2 =0
(d)Find the common tangent to the curves : y? = 8x and xy = —1 6

Good Luck, Dr. Mohamed Eid Dr. Fathi Abdsallam




Model Answer

Question 1
(@)(i) y* = sinh 2x.sinh x?.2x + 2 cosh 2x . cosh x?
ey y sech x.tanh x _ 3x?2 1
()y = sech’x sech x i)y = 14+x6 1+x
N 2X+—y2—2'
: . + N 1—
(iv)From 3y2y" = 2x + 1_y—2yyz Then y" = = =
1—)(2y2

(b) (i) f(i+22x)dx:_l+L4x +c

(")f(1+2 \/T)dx—f(liriz \/T)dx—x—tan lx+V1i+x2+c

h 3 1 1/71 1
(i) f S22 dx = 2 [ (" + e~ )dx = E(Eeu _Ze_4x) e

(iv)f():’r1 + \/le—_l)dx =3In(x+ 1)+ cosh™lx+c

10 (3 +logx)’ + ¢

(v) f%(B +logx)8dx =

(Vi)f(x+$)dx=fxdx+flnxdx=5x +Inlnx +c

x—lf X dx
2 27 J1=x2

(vii)Integrate by parts, we get fxsin_1 xdx = 2x2sin~!

By substitution, put x =sint, we get

x2 ) 1 1 I 1 ]
f—m dx = [ sin“tdt = - (t 5 Cos Zt) =osinT x — - cos(2 sin™ " x)
Then fxsin_1 xdx = %XZ sin 'x — % (% sin 'x — %COS(Z sin”* X)) +c

(viii) [ cos®x.sin3xdx = %f(l + cos 2x) sin 3x dx

2 3 2 5

. X 1 p 2x—-2+42 2x—2 2
(iX) fx2—2x+2 dx = Efx2—2x+2 _f( 2otz T Trm 1)2) x

= %ln(x2 —2x+2)+tan"t(x—1) +c
------------------------------------------------------------------------------------------------- (18 Marks)

1,/ . 1. _ feos 3k 1 i
=Ef(sm3x+z(smx+sm5x))dx=——(COS X+—(cosx+COS X))+C




Question 2

2 to 2 3. 11 7
(a)A=j (x —1)dx=j x*=-Ddx+ | x> —-Ddx=|—-=|+—=73

0 0 1 44 2
------------------------------------------------------------------------------------------------- (6 Marks)

2 1

— —)2 —
(b)L—j1 1+(2x+8x) dx = 3.25
------------------------------------------------------------------------------------------------- (6 Marks)
‘2, 15

(C)Vy=2nf1x dx:77r

2 2
m
Sy=2nfx 1+(y‘)2dx=27TJx 1+4x2dx=—(17\/17—5\/§)
1 1 6
S =S5, + external cylinder + internal cylinder + ring

T T
== (17V17 - 5V5) + 2m.2.4 + 2m. 1.1 + (4m — @) = = (17V17 - 5V5) + 21n

————————————————————————————————————————————————————————————————————————————————————————————————— (6 Marks)
2 2 1 1
(d)5x=2ﬂj y. (J'c)2+(y)2dt=2nj (lnt—ztz). 4+[?—t]2dt
1 1
2 1, |1 2 1, 1
=2nJ (Int — =t%). (—+t)2dt=2nj (Int —=t).(—+ t) dt
=2 JZ lnt+t1 t 1t 1t3 dt
=om| Cpttint=gt=5t)
1 1 1 1 1
— - 2 42 _ 42 42 44
—Zn(z(lnt) +2t Int 4t 4t 8t)
1 5
=2n((§(1n2)2+21n2—4>+§>=|—3.5|7t
------------------------------------------------------------------------------------------------- (6 Marks)
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