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Question 1

Find y" from the following: 18
(@) y = 3%* + tanh 3x (b) y = x*. cosh x?
(c)y =3 +Inx+logx (d)y =tan !t x + sin"!x
(e)y=t+Int, x=t. e (f y° = x3 + sin(xy)
Question 2

Find the following integrals: 18
H 4 3x i x
(i) f(x* +23% + 3)dx (i) [ ( 1+x2 m)dx

Ly i) (L4241
(iii) fCx + )% dx (iv) JG +2 -+ X+1)dx

(V) [3x2(3+ x*)8dx (vi) [ Inx dx
(vii) [ sin 3x.cosxdx (viii) [ cos3xdx (ix) [ 22x4 1+3
Question 3

(a)Find the area of the region between the curve y = x3 — x , x-axis,

xin [0, 2].

(b)If the region between the curve y = x +§ , X-axis, xin[1,2] is

rotated about :

() x-axis  (ii)y-axis. Find the volume of the generated solids V., V.

Question 4

(a)State the definition of the plane.

(b)Find the angle between the planes: 2x-y+2z+7=0, x+2y+2z=0

(c)Write the equation of the plane that passes through the points:
1,1,2), (-1,1,4), (3,0,-1).

Question 5

(a)State the definition of the sphere.

(b)Write the equation of the plane that passes through the point (1, -1, 2)

and its normal vector N = 2i — 3j + k.

(c)Write the name of each surface:

N




(i) x2+y?+2z2—-3x+2z=0 (i) y? — x> =322 =0 4
(iii) 2x% + 22 = 3 (iv) y2 + 22 = 3x?
Good Luck, Dr. Mohamed Eid
Answer

Answer of Question 1

(@) y = 3%* + tanh 3x y' = 9%In9 + 3 sech? 3x

(b) y = x*. cosh x? y' = x*.sinh x?.2x + 4x3. cosh x?
(c)y =3+ Inx+ logx y‘=0+%+ln10§

(d) y = tan"! x + sin"x y = 1+1x2 + \/;7

(e)y=t+Int, x=t.e' y‘=z— Ly

X  tet+et
() y> = x3 + sin(xy)
Then 5y°.y" = 3x% + cos(xy). (xy" + V)

. 3x2+ycos xy)
Then y = 5y°—x cos (xy)

------------------------------------------------------------------------- 18-Marks
Answer of Question 2

5 8x

(i) f(x* +2% +3)dx = =+

lr18+3x+c

.. X 2x 1 2x
W (Gt mpt =Gz

+2x(3 + x%)7/?)dx

=-In(1+x%) + 23 +x)V2 + ¢




(i) fCx+ D2 dx = [ +2+ D) dx =2+ 2~ L4 c

(V) [ +=+—)dx=cx+2Inx+In(x+ 1) +c

(V) [3x2(3 + x3)8dx =é(3 +x3)8 + ¢

(vi) [ Inx dx

By parts, u=1lnx, dv = dx, u‘=%, V=X

Then [Inxdx =uv — [vdu
=xlnx—[ldx=xlnx—x+c

(vii) [ sin3x.cosxdx = %f(sin 2x + sin 4x) dx

1 1
= —ZCOSZX—gCOS‘l-X-I-C

(viii) [ cos3xdx = [ cosx cos?xdx = [ cos x (1 — sin®x) dx
. 1
= sinx — Esmzx +c

2x—1
x2—4x+3

dx

(iX)

By partial fractions, ——— A | B _ AG-D+B(x-3)

' X2 _4x+3  x-3  x-1  x2—4x+3
Then2x —1=A(x—1) + B(x — 3)

Putting x =3, then A =5/2.

Putting x =1, then B=-1/2.

5 1

Then [ ——dx= [(- - Z)dx=>In(x—3) —;In(x— D +c

x2—4x+3 x—=3

------------------------------------------------------------------------- 18-Marks



Answer of Question 3

(a)Solving the equation: x3 —x =0, weget x=0, x=1, x=-1.
We see that x = 1 lies inside the interval [0, 2].
Then, the area is :

1 2 1 1 1 1
— 3 _ 3 _ —|Z,4_2,2 S 42
A—L(x x)dx+]1(x x) dx [4x 2x]+[4x zx]

! 2 1 1 1 1
— 3 _ 3 _ _|Z,4_2,2 sS4 22
A—L(x x)dx+f1(x x) dx [4x 2x]+[4x zx]

1 9 10 5
|-t
4 4 4 2

————————————————————————————————————————————————————————————————————————— 4-Marks
(b)(i)Rotation about x — axis:
Go=nf fO)Pdx=m [ (x+)?dx =m [/ (x* +2+ ) dx

1 1] _ 29
=n[—x3+2x——] ==
3 X 6

————————————————————————————————————————————————————————————————————————— 4-Marks
(i)Rotation about y — axis:

V, = 27Tf12xf(x) dx = 27Tf12 x(x +§) dx = 27Tf12(x2 +1)dx

= 2m [§x3 +x] = ?T[
------------------------------------------------------------------------- 4-Marks
Answer of Question 4
(a)Definition of plane.
------------------------------------------------------------------------- 4-Marks

(b)The normal vector of the first plane is : N; = 2i —j + 2k
The normal vector of the first plane is : N, =i + 2j + 2k

The angle between the planesis :



(c)The vector PP, = —2i + 2k and the vector P,P; = 2i —j— 3k

The normal vector of the required plane is :

i i Kk
PPxPP;=|-2 0 2|[=2i—-2j+2k
2 -1 -3
Then the required planeis : 2(x —1)-2(y—1)+2(z-2) =0.
————————————————————————————————————————————————————————————————————————— 6-Marks
Answer of Question 5
(a)Definition of sphere.
————————————————————————————————————————————————————————————————————————— 2-Marks
(b)The required planeis: 2(x—1)-3(y+ 1)+ (z-2) = 0.
————————————————————————————————————————————————————————————————————————— 4-Marks
©)(@i) x> +y®+22—3x+2z=0 Sphere
(i)y? —x*—-32z2=0 Cone with y — axis
(iii) 2x® +z2 =3 Cylinder with y — axis
(iv) y? + z? = 3x? Cone with x — axis
------------------------------------------------------------------------- 4-Marks



