M 104 - GENERAL MATHEMATICS -2-
Dr. Tarig A. AlFadhel®
Solution of the First Mid-Term Exam
First semester 1436-1437 H

1 2 3 11 0 1
QlLetA=(3 4 2| ,B=(3 2| andC=(3 2
2 0 1 0 1 1 3

Compute (if possible) : AB and BC

Solution :

1 2 3 11
AB=(3 4 2 3 2
2 0 1 0 1

1+46+0 14+4+3 7 8
=[3+124+0 34+8+2| =15 13
2+04+0 24041 2 3

BC is impossible , because the number of columns of B does not equal
the number of rows of C.

Q.2 Compute The determinant

S =N
— N =
N = W

Solution (1) : Using Sarrus Method

2 1 3 2 1
1211 2
01201

2 1 3

1 2 1|=8+0+3)—(0+2+2)=11—-4=7

01 2

Solution (2) : By the definition (using third row)

=0 x

2 1|7 %1 1 1 2

S =N

1
2
1

N — W

L 3‘—1 ‘2 3‘+2x

21‘

=0-(2-3)+24-1)=14+6=7
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Q.3

Q.4

r — 2y + =z = -1
Solve by Gauss elimination: ¢  + y — 2z = -1
dc + y + =z = 2
Solution : The augmented matrix is
1 -2 1 |-1 1 -2 1 |-1
11 —2f-1 | =B o 3 —3] 0
4 1 1 2 4 1 1 2
1 -2 1 |-1 1 -2 1 |-1
ARt Ry, 0 3 -3| o0 —3Ra+Rs, 0 3 -3 0
0 9 -3|6 0 0 6| 6

6z=6 = z=1
Jy—32=0 = 3y—3=0 = y=1

r—2y+z=-1 = 2-24+1=-1 = =0

z 0
The solutionis [y | = |1
z 1

Find all the elements of the conic section 9y? 4 422 4 18y — 8z = 23 and
sketch it.

Solution :

9y? + 422 + 18y — 8x = 23

422 — 8z + 9y® + 18y = 23

4(x? — 2z) + 9(y* + 2y) = 23

By completing the square

4(z? =20+ 1) +9(y* +2y+1) =234+4+9
4z —1)2+9(y+1)* =36

4(x—1)2 N 9y +1)*
36 36
(z—-12  (y+1)?*
9 + 4

The conic section is an ellipse .

1

1

The center is P(1,—1).
a?=9 = a=3
V=4 = b=2

=a2-02=9-4=5 — c=+5



The vertices are V4 (—2,—1) and V2(4, —1)
The foci are Fy (1 — \/5, —1) and Fy (1 + \/a;)7 —1)

The end-points of the minor axis are Wy (1,1) and Wa(1, —3)

9y 24+4x%+18y—8x=23

Q.5 Find the standard equation of the hyperbola with foci F7(8,0) and F5(—8,0)
and with vertices V;(5,0) and V2(—5,0) , and then sketch it.

Solution :

Note that the two foci lie on the z-axis , hence the equation of the hyper-
(x—h)? (y—k)?* _

— b2 =1.
The center of the hyperbola is the mid-point of the two foci (or the two
vertices).

bola has the form

—-8+8 040
2 72

The center is P ( > = (0,0) , hence h =0 and k = 0.

a is the distance between the center P and V; (or V2) , hence a =5 .
¢ is the distance between the center P and Fy (or F3) , hence ¢ =8

A=a’+1 = =52+ = ?=64—-25=39 = b=+/39.

2?2
Th b f the h bolais — — == =1
e equation of the hyperbola is o= — o5
V39 V39
The equations of the asymptotes are L1 : y = Ta: and Lo : y = —Tx






M 104 - GENERAL MATHEMATICS -2-
Dr. Tarig A. AlFadhel®
Solution of the Second Mid-Term Exam
First semester 1436-1437 H

Q.1 Compute the integrals :
(a) /Qx(xz + 7" da
dx
(b) / 22 4+4x+5

x+1
() /(x73)2(x71) du

(d) /ln|;v| dx
1
(e) / ze” dx
0
Solution :
2 15
(a) /2x(x2 + ) dr = % +c

Using the formula / [f(@)]" f'(z) dow = % + ¢, where n # —1

dx 1
(b) /x2+4x+5_/(x2+49§+4)+1dx_/(x+2)2+(1)2 de
=tan"t(z +2) +c

I'(z) dr = ét&m_1 (f(;?)) +c, wherea >0

Using the fi 1 —_—
sing the omnua/aQJr[f(z)]2

r+1
() /(%3)2(% 1) du

Using the method of partial fractions

r+1 A . As L A3
(x—3)2(x—-1) 2-1 x-3 (r—3)2

r4+1=A1(x—3)2+ As(x — 1)(z — 3) + A3(z — 1)
r4+1=A1(2? — 62 +9) + Ax(2? — 42 + 3) + Az(z — 1)

r+1= A1$2 — 6141.’1) + 9A1 + AQ.I‘Q — 4A2.’I} + 3A2 + Ag.’l? — Ag

2E-mail : alfadhel@ksu.edu.sa



By comparing the coefficients of both sides :

A1 +A4,=0 — (1)
—6A1 — 4A2 + A3 =1 — (2)
9A1 + 345, — A3 =1 — (3)

1
Adding the three equations : 441 =2 — A; = 3

1 1
From Equation (1) : 3 4+ A5 =0 = Ay = -5

1 1

From equation (2) : —6 <2> -4 (—2> +A5=1

- —3+2+A3=1 — A3:2

/(svgj)j(:tl)dx:/(x%ﬁx%f@?m?) e

1/ 1 1/ 1 »

1 1 (z—3)7!
— |z —1| - =In|z — &=9) -
2n\sc | 21n|m 3| +2 — +ec
(d) /ln\x| dx
Using integration by parts :
u=In|z| dv = dx
du = — dz v=21x
x

1
/ln\x| dx:xln|w|—/x;dx:xln|x|—/1 der =xInjz|—x+c

(e) /01 xe® dx

Using integration by parts :

U= dv = e*dx
du = dz v=c¢e"

1 1
/ xe® dox = [me‘”]é —/ e’ dx = [megg](l) - [ew]é
0 0

=(Ixe'—0xe’)—(e'—€e’)=(e—0)—(e—1)=e—e+1=1

Q.2 Find the area of the region bounded by the curves :

y=2and y =4



Solution :
y = 4 is a straight line parallel to the z-axis and passes through (0, 4)
y = 2% is a parabola opens upwards with vertex (0,0)

Points of intersection of y = 22 and y = 4 :

2 =4 — =42

\ .

y=x?

D) (o ) ) (o

Find the volume of the solid of revolution generated by rotation about the
y-axis of the region R limited by the following curves :

r=0,z=1,y=1landy=22+3

Solution :

x = 0 is the y-axis

x = 1 is a straight line parallel to the y-axis and passes through (1,0)
y = 1 is a straight line parallel to the z-axis and passes through (0, 1)

y = 2% + 3 is a parabola opens upwards with vertex (0, 3)



~_ | y=x2+3

=1

2

x=1

Using Cylindrical shells method :

1 1
Volume = 27r/ z[(2®+3)—1] dz = 27r/ z(2® +2) dx
0 0

1
:277/ (23 +22) do =27 [m
0 4

+ xz]
0

(1) -0 < () <08
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Solution of the Final Exam
First semester 1436-1437 H

0 2 0 1 01
Q.1 (a) Compute (if possible) ABfor A=[3 0 3|andB=1|0 1 0
0 2 0 1 01
1 0 2
(b) Compute the determinant {0 3 0
4 0 1
(c) Solve by Cramer’s rule : © 2y =
3. — by = 1
Solution :
0 2 0 1 01
() AB= (3 0 3|0 1 0
0 2 0 1 01
04+0+0 0+240 04040 0 2 0
=|(3+0+3 0+0+0 3+0+3] =6 0 6
04+0+0 0+24+0 04040 0 2 0
(b) Solution (1): Using Sarrus Method
1 0 2 1 0
0 3 00 3
4 01 40
1 0 2
0 3 0/=(3+0+0)—(24+0+0)=3—24=-21
4 0 1
1 0 2 1 0 2
Solution (2): [0 3 0 &t g 3 0|=1x3x-7T=-21
4 01 0 0 -7

Solution (3) : Using the definition of the determinant

30
0 1

0 0
4 1

‘—Ox‘ ‘+2x

03‘

2
Ol =1x
1 4 0

= O =
oS W o

=1x(3-0)—04+2x(0—12)=3—-24=-21
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()

Using Cramer’s rule :

1 -2 0 -2 10
A= 5) a0 ) a6

A|:‘:1)) :;‘:(1><—5)—(—2><3):—5—(—6):—5+6:1
Az|:‘(1) :;‘:(0><—5)—(—2><1)=0—(—2)=2
Ay|:‘§ ?‘:(1x1)-(0x3):1—0:1
ALl 2
= :—:2
Al 1
Ayl 1
= :7:1
YZOAl T 1

The solution of the linear system is (5) = (?)

(a) Find the standard equation of the ellipse with foci (—2,3) and (4, 3)
and the length of its major axis is 10 , and then sketch it.

(b) Find The elements of the conic section y? — 4z — 2y +13 =0

Solution :

—h 2 —k 2
The standard equation of the ellipse is (2 5 ) + (v = ) =1
a

The center P = (h, k) is located between the two foci.

—-244 343
The center is P = (h, k) = ( 2+ ,;—) =(1,3)

The major axis (where the two foci are located) is parallel to the z-axis ,
hence a > b.

The length of the major axis equals 10 means 2a = 10 = a = 5.

c is the distance between the two foci , hence ¢ = 3

A=ad’>-0 = 9=25-0 = > =25-9=16 = b=4

_1\2 )2
(-1, -3 _,
25 16

The vertices are Vi = (—4,3) and Vo = (6, 3)

The standard equation of the ellipse is

The end-points of the minor axis are Wy = (1,7) and Wy = (1, 1)

10



x-1% (y-3?
—+—=1
A 25 16

(b) y? —dzx —2y+13=0
y? —2y =4z —13
By completing the square
Y2 —2y+1=4r—13+1
(y—1)2 =4z — 12
(y— 1) = d(x - 3)
The conic section is a parabola opens to the right.
The vertex is V = (3,1) .
da=4 = a=1.
The focus is F' = (4,1).

The equation of the directrix is : x = 2

Q.3 (a) Compute the integrals :

1
(i) /m dx (i) /xsin:z: dx  (iii) /(2x+ (2 + 2+ 1) de
(b) Find the area of the surface delimited by the curves :
y=2andy==zx.

(c) The region R between the curves y = 0, = 1, and y = 22 is rotated

about the z-axis to form a solid of revolution S . Find the volume of S.

Solution :

. 1
@0 | e

11



Using the method of partial fractions
1 Ay A

(x—2)(z—1) x—1+x—2
1=A1(x—2)+ Az(x — 1)
Putz=1thenl=-4;, — A;=-1
Put z =2 then 1 = Ay

/Mb—nd‘”:/@_—lﬁxiz) -

1 1
:—/ dx—i—/idq::—ln|33—1|—|—ln\x—2|+c
z—1 T —2

(ii) /a:sinx dz
Using integration by parts

u=2x dv =sinx dz
du = dx V= —COSXx

/xsinx dx:x(—cos:v)—/—cosa? dx
:—xcosx—i-/cosa:dx:—xcosx—i—sinac—i—c

(iif) /(2f+1)(x2+x+1)25 dxzwﬂ
Fa)

1 + ¢ where n # —1.

Using the formula / [f(2)]" f(x) dz =

y = x is a straight line passes through the origin with slope equals 1.

y = 22 is a parabola with vertex (0,0) and opens upwards.

y:x2 y=X

12



Points of intersection of y = x and y = 22 :

=z = 2?-2=0 = 2(r-1)=0 = =0, z=1

1 2 371
Area:/ (:r—xQ) dx = [m_m]
0 2 3 1o

A (0 O)_l 1 1
\2 3 2 3 6

(¢) y =0 is the x-axis.
x = 1 is a straight line parallel to the y-axis and passes through (1, 0).

y = 2% is a parabola opens upwards with vertex (0,0).

y=X

x=1

VRN

Using Disk Method :

1 9 1 5 1
Volume = 7r/ (xQ) dx = 7r/ tdr=n []
0 0 5 1o

Q.4 (a) Find f, and f, for the function f(x,y) = z%y® + sin(z + y)
d
(b) Solve the differential equation ﬁ =2zy* ,y(1) =1
Solution :

(a) fo = (22)y® + cos(z + y)(1 + 0) = 22y> + cos(z + y)

fy = By*)z® + cos(x + y)(0 + 1) = 32%y® + cos(z + y)

13



dy
(b) I 2¢y* , y(1) =1
1
— dy =2z dx
Yy

y~ 2 dy = 2z dx

It is a separable differential equation.

/y_Qdy:/%‘dx

-1

y - 2
1 z°+c
— =2r+c
Y
-1
LA
. . . . -1
The general solution of the differential equation is y = P
2?2 +c
Using the initial condition y(1) =1 :
-1
l=5— = 14+c=-1 = c=-2
12+c¢
. . . . . -1
The particular solution of the differential equation is y = — 5
72 —

14




M 104 - GENERAL MATHEMATICS -2-
Dr. Tarig A. AlFadhel*
Solution of the First Mid-Term Exam
Second semester 1436-1437 H

1 2 3 11 01
QlLetA=[3 -2 2] ,B=|0 2JandC=|3 6
2 0 1 0 1 1 3

Compute (if possible) : AB and BC

Solution :
1 2 3 1 1
AB=|3 -2 2 0 2
2 0 1 0 1

1+0+0 1+4+3 1 8
=134+04+0 3+(-4)+2])=(3 1
240+0 2+0+1 2 3

BC is impossible , because the number of columns of B does not equal
the number of rows of C.

. 3 2 1
Q.2 Compute The determinant 1 —92 3 _4
2 4 6 8
Solution :
1 2 -3 4
4 3 2 1
-1 -2 3 -4 =0
2 4 6 8
Because Ry = —R3
, Sz = 2y = -1
Q.3 Solve by Cramer’s rule : {335 vy = 11
Solution :
1 -2 -1 -2 1 -1
A<3 1> ’Af<11 1> ’Ay<3 11)
1 -2
A|‘3 1 ‘(1><1)(2><3)1(6)1+67

4E-mail : alfadhel@ksu.edu.sa
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Aﬂ:‘il _12’:(—1><1)—(—2><11):—1—(—22):—1+22:21
A, ‘; Ill‘:(1><11)—(—1x3):11—(—3):11+3:14
Al 21,
Tr = = — =
Al 7
A, 14
= :—:2
AT T

The solution is (z) = (3>
Y 2

Find all the elements of the conic section y? + 422 + 2y — 8z + 1 =0 and
sketch it.

Solution :

Y2 +4x? +2y—8x+1=0

422 — 8z + 1% +2y = —1

4(z? = 22) + (y* +2y) = -1

By completing the square

4z -2+ 1)+ (P +2y+1)=—-1+4+1
4z -1+ (y+1)2 =4

4z -1 (y+1)*
4 tU T
@-1P, G417,

The conic section is an ellipse .

1

The center is P(1,—1).

a?=1 = a=1

V=4 = b=2

A=p—-0a?=4-1=3 = c=+3

The vertices are V4 (1,1) and Va(1, —3)

The foci are I} (1, -1+ \/§> and Fy (1, —1- \/§)

The end-points of the minor axis are W1(0, —1) and W5(2, —1)

16



y 244x24+2y—8x+1=0

Q.5 Find the standard equation of the parabola with focus F(—4,0) and with
directrix x = 0 , and then sketch it.

Solution :

Note that the directrix = 0 is the y-axis and the focus is F'(—4,0) hence
the parabola opens to the left.

The parabola has the form (y — k)? = —4a(xz — h) .

The vertex is the midpoint between F'(—4,0) and the directrix x = 0 ,
hence V(—2,0)

a is the distance between F'(—4,0) and V(—2,0) , hence a = 2

The standard equation of the parabola is (y — 0)? = —8(x + 2)

17



8(X+2)

x=0

18




M 104 - GENERAL MATHEMATICS -2-
Dr. Tarig A. AlFadhel®
Solution of the Second Mid-Term Exam
Second semester 1436-1437 H

Q.1 Compute the integrals :

T+ 2
(2) / G-2)@_3 @
(b) / 20 cos(a® + 1) dx

(©) /ar4ln|x| do
(@) / % da
© [y
Solution :

@ (e~

Using the method of partial fractions :

z+2 Ay Ay

(x—2)(m—3):(x—2)+m—3
2)

$+2:A1($—3)+A2($—
Putz=2: 2+2:A1(2—3) — 4:—A1 — A1:—4

Putz=3:342=4,3-2) = Ay=5

[amaa e[ Faita)

1 1
:—4/7dm+5/7dx:—4ln|x—2|—|—51n|x—3|+c
x—2 -3

(b) /230 cos(z® + 1) dx
Using the formula /cos (f(x)) f(x) do =sin (f(z)) + ¢

/2x cos(z? + 1) do = sin(z? + 1) + ¢

5E-mail : alfadhel@ksu.edu.sa
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(c) /x4 In |z| dz

Using integration by parts :

u=In|z| dv = xtdw
1 5
du = — dz v="
z )

5 59 5 1
/x4ln|m| dx:%ln|a:|—/% ;dm:%ln|x|—g/x4 dx

x51|| 1x5+
=—lInlz|—-=- —+c¢
5 5 5

z+1
d — d
(@) / (x —2)2 “
Using the method of partial fractions :
x + 1 A1 A2

@22 z-2 ' (@-2p2
x4+ 1=A1(x—2)+ Ay = A1z — 2A; + Ay

By comparing the coefficients of both sides :
A =1
—2A1—|—A2:1 — —2+A2:1 — A2:3

/de:/<xi2+<xfz>2> i
2)~1

1 _
:/x—2 dx+3/(a:—2)_2 dx:ln|a:—2|—|—3(x_7+c

1
2z
() / o

Using the formula /

(@) =Inl|f(z c
Foy o =li)+

2
/Tj_ldmzln(f—kl)—i-c

Q.2
(a) Sketch the region R determined by the curves :
y=22,y=—x+6andy=0
(b) Find the area of the region R described in part (a).

Solution :

20



(a) y =0 is the z-axis .
y = —x + 6 is a straight line passes through (0,6) with slope —1.

y = 2% is a parabola opens upwards with vertex (0,0)

N

y=x?

y=—X+6

| AN

Points of intersection of y = 22 and y = —x + 6 :

(b) First solution :

P?=-2+4+6 = 22+2-6=0 = (z—-2)(z+3)=0
— =2, 2x=-3,inthiscasey=4, y=9
y=—-xr+6 = r=-y+6

y:x2 — x:\/g

Area=/0 [(—y+6>—\/§1dy=/o (—y— V5+6) dy

4

vyt
= —‘?Z'—"E* +—6y
2 0
2 2

= (—42—§ (4)3+6><4> —<—02—§ (0)3+6><0>

16 16 48—-16 32
=-8——+4+24=16—-—— = = —

3 + 3 3 3
Second solution :
Points of intersection of y = 22 and y = —2 + 6 :

P?=-2+6 = 2°+2-6=0 = (z—-2)(z+3)=0

21



— I = 2 5 xr = _3 .
Point of intersection of y = —z 4+ 6 and y =0 :

—246=0 — z=06

2 6
Area = / z? dx —|—/ (—x+6) dx
0 2

:L'32 SE2 6

3 0 2 2

23 3 2 22
—[3_‘;’p[(_gwxﬁ)_(_zwmﬂ

8 8 8+ 24 32
=(=- -1 —(—24+12)] == ===
<3 0)+[(—18+36) — (—2+ 12)] 3+8 3 3

Sketch the region R determined by the curves :
r=z?andy=—z+2

Find the volume of the solid generated by rotating the region R in part(a)
about the z-axis.

Solution :
y = —x + 2 is a straight line passes through (0,2) with slope -1.

y = 2% is a parabola opens upwards with vertex (0,0)

Points of intersection of y = 22 and y = —x + 2 :
P?=-2+2 = 2°4+2-2=0 = (z—-1)(z+2)=0
= zrz=1,z=-2.

Using Washer method :

22



1 1

[(—x+2)2—(a:2)2} da:zTr/ (1‘2—4334—4—3:4) dz

-2

Volume = 7 /

-2

1 25 23 1
:77/ (—2*+2? —do+4) dov=|-— +  — 22" + 4
=) 5 3 —2

=7 [(—155+133—2(12)+4>< 1) — (—(_52)5+(_32)3 —2((=2)*) 4+ 4 x —2)]

11 32 8
=rl(—=+=—2+4) - (Z-Z_8—
(a2 (B3]

— 1_}_14_2 372+§+16
“T\75 73 5 3

b 33\ _ _(105-33) 72
5)°7 5 — 57

23
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Dr. Tarig A. AlFadhel®
Solution of the Final Exam
Second semester 1436-1437 H

0 2 1 1 2
Q.1 (a) Compute ABfor A=[3 2 3)and B=|0 2
3 2 1 3 4
1 2 0
(b) Compute the determinant [0 3 1
2 00
r — 2y + =z = 0
(c) Solve by Gauss-Jordan Mehod: z — 3y — =z = -3
2r — y — 2z = -1
Solution :
0 2 1 1 2
(a) AB= (3 2 3| |0 2
3 2 1 3 4
0+0+3 0+4+4 3 8
=[3+04+9 6+4+12| =12 22
3+0+3 6+4+4 6 14
(b) Solution (1): Using Sarrus Method
1 2 0 1 2
0 3 1 0 3
200 2 0
1 2 0
03 1|=(04+440)—(0+0+0)=4-0=4
2 0 0
1 2 0 0 2 1
Solution (2): [0 3 1| 2%, 141 3 0
2 00 0 0 2

Rl <—>R2

1 30
— —1x-1x[0 2 1l=—-1x-1x(1x2x2)=4
0 0 2

Solution (3) : Using the definition (using the third row) :

1 2 0
0 3 1:2><§ ?‘—Ox‘é (1)‘+0><‘(1) 3‘
2 00

6E-mail : alfadhel@ksu.edu.sa
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=2(2-0)—0+0=4

Using Gauss-Jordan Mehod :
1 -2 1 0 1 -2 1 0
1 -3 —1|-3 | =, o -1 —2|-3
2 -1 —-2|-1 2 -1 —-2|-1
1 -2 1 0 1 -2 1 0
s, g -1 2| -3 | 2, o -1 2| -3
0 3 —-4]-1 0 0 -10|-10

e 1 -2 110 1 -2 1] 0
S L 0 -1 -2|-3 2RatRa 0 -1 0] -1
00 11 0 0 1] 1
1 -2 0] -1 1 -2 0] -1
LR iZIN 0 -1 0] -1 —LxHs 0 1 0] 1
0 0 1] 1 0 0 1] 1
10 01
2Rat 0 01
0 1)1

The solution is | y

N K

N~ _~ S = O
Il

— = =

(a) Find the standard equation of the parabola with focus F(2,4) and
vertex V(2,3) , and then sketch it.

(b) Find The elements of the conic section 22 + 4y*> — 16y — 2z +1 =0
and sketch it.

Solution :

The focus is upper than the vertex , hence the parabola opens upwards.
The standard equation of the parabola is (z — h)? = 4a(y — k)

The vertex is V(2,3) , hence h =2 and k =3

a is the distance between V and F' , hence a = 1

The standard equation of the parabola is (z — 2)? = 4(y — 3)

The directrix is y = 2

25



(x—2)°=4(y-3)

(b) 2?2 +4y?> —16y — 22 +1=0
2% — 22+ 4y? — 16y = —1
2?2 — 2z +4(y? —4y) = -1
By completing the square
(22 =224+ 1) +4(y? —4dy+4)=-1+1+16
(-1 +4(y—2)?2=16

(=17 4ly=2° _
16 16

(z-1?2  (y—2?*
16 + 4 =1

The conic section is an ellipse.

1

The center is P(1,2) .

a?=16 = a=4.

V=4 = b=2.

A=a-bp=16-4=12 = c=V12.

The vertices are V4 (—3,2) and V(5,2)

The foci are F; (1 — \/ﬁ, 2) and F5 (1 + \/ﬁ, 2).

The end-points of the minor axis are Wi (1,4) and Wa(1,0).
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Q.3 (a) Compute the integrals :
(i) /23:(3:24—6)5 dx (i) /xcosx dx  (iii) /m dx

(b) Find the area of the region bounded by the graphs :
y=3andy=22-1.

(c) The region R between the curves y = 2% and y = /7 is rotated about
the z-axis to form a solid of revolution S . Find the volume of S.

(d) Using polar coordinates find the area of the circle with polar equation

r=2.
Solution :
2 6
(a) (i) /23@(3@2 +6)° dox = w +c

[f ()"

w1 + ¢ where n # —1.

Using the formula / [f(@)]" f(x) doe =

(i) /xcosx dx
Using integration by parts

u=x dv = cosz dx
du = dx v=sinx

/xcosx dx:xsinx—/sinx dx
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=zsine — (—cosz) +c=zsinx + cosz + ¢

1
(iii) /(1"1‘1)(35—2) dx

Using the method of partial fractions
1 Ay Az

G+ D@—2) 241 -2

1

Putz=—-1thenl=-34; — Al:—g
1
Putgc:2then1:3A2 ES Al:g

/W“/Q—fﬁm%z) &

1/ 1 1/ 1 1 1
S (S O (L S 1+ =In|z—2
3) z+1 $+3/x—2 v=—ghlz+ll+3infz—2/+c

y = 3 is a straight line parallel to the z-axis and passes through (0, 3).

y=ax?—-1 = y+1=22%is a parabola with vertex (—1,0) and opens

upwards.
\ y=3 /

y=x2-1

AN

Points of intersection of y =3 and y = 2> — 1 :

?-1=3 = 22-4=0 = (2-2)(2+2)=0 = z=-2, =2

Area=/2 38— (22 —1)] d;f:/2 (4—2?) do = [4x—x;r_2

e 2o ) () (0]
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8 8 16 48-16 32
= — = —7:1 _———= =
8 3+8 3 0 3 3 3

(c) y = /x is the upper-half of the parabola y? = z with vertex (0,0) and
opens to the right.

y = 2% is a parabola opens upwards with vertex (0,0).
Points of intersection of y = 22 and y = /7 :
=z = at=2 = 2t—2=0

= z2(23-1)=0 = 2=0,2°=1 = z2=0,z=1

y=x?

1k y=Vx

Using Washer Method :

(d) r =2 is a circle with center (0,0) and radius equals 2.

1 2w 9 1 2 1 2w
Area = — (2)° df = = 4dl=4x = 1do
2 0 2 0 2 0

=2[0)2" =2(27 — 0) = 4x

Q.4 (a) Find f, and f, for the function f(z,y) = 2%y® + zye® + In(z + y) .
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(b) Solve the differential equation z &y y=e".

dx
Solution :
140
= (220)y8 + y 1 x e® + xe®] +
fo=20)y" +y| ] pa
5 1
=2zy” + ye* + xye® + ——
z+y
0+1
2 5 x
=x7(6y°) +xe® x 1+
fy (6°) PRy
=6x2y5+xex+71
r+y
dy .
x%—l—y—e
dy 1 1,
P
It is a First-order differential equation .

P(z) = é and Q(x) = %ex

The integrating factor is :

U(ZL') _ 6fP(:Jc) de _ efi do _ Jnlz| _

The general solution of the differential equation is :

v= it [rwaw a="1 [o e ar=t o a

X

1, . e c
=—(e"+¢c)=—+—
x r
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