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Question 1

Find y" from the following:

(a)y:3+3"+3"2 (b) y = x3. cosh x?

(c)y = Inx.tanhx (d) y = tan™! x + sinh™!x
(e)y=t.Int, x =t.€' M y?=x¥ +In(x+y)
Question 2

Find the following integrals:

(a) f(x2 + = + 2%)dx (0)f (12 + ==dx

(©) f(x — V)2 dx @) G+ - —)dx

(e) [e*(3+e¥) dx (f) [xInxdx

(9) [sinx.cos4xdx  (h) [cos*xdx (i) fxz_zx_4 dx
Question 3

(a)Find the area of the region between the curve y = x? — 1, x-axis,

x in [0, 3].

(b)If the region between the curve y =1+ e*, x-axis, Xxin[1,2] is

rotated about (i) x-axis  (ii)y-axis.

Find the volume of the generated solids V., V.
3

(c)Find the length of the curve y =+=, xin [2, 3],

Question 4

(a)State the definition of the plane.

(b)Find the angle between the planes :
X—2y+2z+5=0, 2x+y+2z2-1=0.
(c)Write the equation of the plane that passes through the
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points: (2, 1, 3), (-1,0, 4), (1,0,-1).

Question 5

(a)State the definition of the sphere.

(b)Write the equation of the plane that passes through the

point (3, -1, 2) and its normal vector N = i — 3j + 2k.

(c)Write the name of each surface:
MNx?+y?>+2z2—x+32=0 (ii)z> —x2 —-3y?2 =0

(iii) 2y? +z2 = 4 (iv) x? + z% = 2y?
Good Luck, Dr. Mohamed Eid
Answer
Question 1

@)y =0+3".In3+3.In3.2x
(b) y1 = x3.sinh x2 . 2x + 3x2 cosh x?

©y = %.tanhx + Inx.sech?x

.~ -1 . -1, 1 1
(d) y° = tan™ " x + sinh X=rot
(e) N 1+lnt

y = el+tet
M y?=e""* +Inx+y)
1+y

‘= eyinxY L =y
Then 2yy =e [X+y Inx] + v

N 1
Then y'(2y —e¥"*Inx ——) = eyImxL 4 —
x+y X  x+y
yInxY 1
€ x+x+y
2y—eyIn X |n x———
x+y




Question 2
(8) f(x? + = + 2¥)dx =

%3

3

1 2%
-t+—+cC
X In 2

(0)f (5 + ==)dx = 5 In(1 +22) + VT + 7 + ¢
3 2

©) [(x —Vx)?dx = [(x? + x — 2x3/?)dx = %+%+§x5/2+c
(d)f(3l+§—::)dx=§x+lnx—31n(x+1)+c
(e) [e*(3 +e*) dx :% (B+e*)8+c
(f)fxlnxdx=%x21nx—%fxdx=%x21nx—ix2+c
(9) [ sinx.cos4xdx = %f(— sin 3x + sin 5x) dx

=%(§COS3X—%COSSX)+C
(h)fcos4xdx=if(1+cos 2x)% dx

:if(1+2c052x+%(1+cos4x)) dx

1/3 ) 1 .
—Z(Ex+sm2x+§sm4x)+c

x-1 A n B A(x+1)+B(x—4)
x2—3x—4  x—4  x+1 x2—-3x—4

(1)By partial fractions,
Then x = A(x + 1) + B(x — 4)
Putting x =4, then A =4/5.
Putting x=-—1, then B =1/5.

1
5

Then 1= [(=+

4 x+1

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

)dx =ZIn(x —4) +<In(x +1) + ¢



Question 3

(a)Solving the equation : x> —1 =0, weget x=1, x = —1.
We see that x = 1 lies inside the interval [0, 3].

Then, the area is :

! 3 2 20 22
A=](xz—l)dx+f(x2—1)dx=’__ +==22
0 1 3 3 3

————————————————————————————————————————————————————————————————————————— 4-Marks

(b)The volumes are :

2 2
v, = T[f (1+4+e*)?2dx =33.95m, V, = Zﬂj x(1+e*) dx=17.78n
1 1

y
————————————————————————————————————————————————————————————————————————— 8-Marks
(c)The length of the curve is :

L= [T [t e
—2 +()/) X—Z(Zx +F) X—Z
————————————————————————————————————————————————————————————————————————— 4-Marks
Question 4
(a)State the definition of the plane.
------------------------------------------------------------------------- 2-Marks
(b) The normal vector of the first plane is : N; =i—2j + 2k
The normal vector of the first plane is : N, = 2i +j + 2k
The angle between the planes is :
cos§ = Nz _ 27204 _ 4
IN1[.IN2| 3x3 9
------------------------------------------------------------------------- 3-Marks

(c)The vector PP, = —3i—j+ k and the vector P,P; = —i —j — 4k.

The normal vector of the required plane is :
4



i i Kk
-3 -1 1
-1 -1 —4
Then the required planeis : 5(x —2) - 13(y — 1) + 2(z - 3) = 0.

Or 5x-13y+2z-3=0.

Pl PZ XPl P3 =

= 5i—13j+ 2k

------------------------------------------------------------------------- 5-Marks
Question 5

(a)Definition of the sphere.
————————————————————————————————————————————————————————————————————————— 2-marks

(b)The equation of plane is :
x—3)-3(y+1)+2(z-2)=0 Or x-3y+2z-10=0

————————————————————————————————————————————————————————————————————————— 2-marks
©@) x> +y>+2z>—x+32=0 Sphere

(i)z? —x2-3y?2 =0 Cone with z — axis

(iii) 2y% +z% = 4 Cylinder with x — axis

(iv) x% + z? = 2y? Cone with y — axis
-------------------------------------------------------------------------- 4-marks



Math. 2 Mid-Term Exam — Spring 2016 Time: 1 Hour

[1]Find Yy~ from the following:

@y =2x3+3+ 3%’ (b) y = logx +sin™1 x
(¢) y = (coshx)™! + In(1 + cosh x) (d) y = tanh™! x + tan~1x?
(e)y =t.Int, x =t.secht Hy=xY +Inx

[2]Find the integrals:
(@) (x3 + 3* + cos4x)dx (b) [(

X 2x 1
2 ydx (0) [(x + )2 dx

[3]Find the integrals:

. 1 x
(@) [sin~!xdx (b) fx2_3x_4
1+V1—x2

X

dx (c) [ sin*x dx

[4]Prove that: sech™! x = In



Quiz 1- Math 2

[1]Find y" where:

(@) y = 3x3 + 2 coshx (b) y = 3* + tanh x3

(€)y = tan"!x + (sechx)? (d)y =sin"'x.lnx
(e)y =t.sinht, x =t+Int

[2]Find the integrals:

@) [(2x + 2* + x?) dx (b) f(% — xzj + sin 2x)dx
() [ (cosh 3x + sinh 2x)dx (d) [ sin12x dx

Quiz 2 — Math 2

[1]Find Yy~ from the following:

(@) y = 2x3 + 5% + 2%° (b) y = logx + sinh™! 2x
(c)y = (coshx)™! +Inx (d) y = sin™! x + tan"!x?

(e)y = t.sect, x =t.secht (f)y3 =y* +Inx
[2]Find the integrals:
(8) (5 +3" +cosh4x)dx  (b) [(75— ==)dx () J(x +Vx)? dx

[3]Find the integrals:
(a) [ sinh™!2x dx (b) [

dx (c) [ x.logxdx

x2 6x+8
14+V1—x2

X

[4]Prove that: sech™l'x = In



