M 104 - GENERAL MATHEMATICS -2-
Dr. Tarig A. AlFadhel®
Solution of the First Mid-Term Exam
First semester 1435-1436 H

1 2

Q.lLetA:(2 4 O)andB: 3 1
1 3 1

0 1

Compute (if possible) : AB and BA

Solution :
2 4 0
AB<1 3 1> ]

(241240 4+4+0\ _ (14 8
“\14+9+0 2+3+1) \10 6

2

O W =
—

1 9
BA= (3 1 G g 9
01
242 446 042 410 2
—l6+1 1243 0+1)| =7 15 1
0+1 0+3 0+1 1 3 1

2 3
Q.2 Compute The determinant {3 2 1
1 3

Solution (1) : Using Sarrus Method

1 2 3 1 2
3 21 3 2
21 3 21

N W o=

2 3
2 1 =(6+4+9) —(12+1418) =19 —31 = —12
1 3

Solution (2) : Using The definition

1 2 3

2 1 3 1 3 2
3 2 1|l=1x ‘—2)(‘ ‘—&—BX ‘
9 1 3 1 3 2 3 2 1

=(6-1)—209-2)+3B8-4)=5-14—-3=5-—17=—12
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Q.3 Find all the elements of the conic section z2 = 2y + 2z and sketch it.
Solution :
2?2 — 2z =2y
22 —2x4+1=2y+1

(x—1)2:2(y+;>

The conic section is a parabola opens upwards.
. 1
The vertex is V [ 1, ~5)

2
a a

DN | =

The focus is F <1, —% + ;) = (1,0).

1 1
The equation of the directrix is y = 575 = Y= -1

x2=2y+2x

¢TI

y=-

Q.4 Find the standard equation of the ellipse with vertex (1,2) and with foci
(2,2) and (10,2) , and then sketch it.

Solution :

—h 2 —k 2
The equation of the ellipse has the form (z 5 ) + (v = ) =1.
a

The center of the ellipse is the mid-point of the two foci .



2410 242
2 72

The center is P ( ) = (6,2) , hence h =6 and k = 2.

The two foci lie on a line parallel to the z-axis , hence a > b
c is the distance between the center and one of the foci , hence ¢ = 4

a is the distance between the center (6,2) and the vertex Vi (1,2) , hence
a=>5.

A=a-1 = 42=52-1 = V¥=25-16=9 = b=3.

(-6 (y—2° _
% 9 L

The equation of the ellipse is

The other vertex is V5(11,2) .
The end-points of the minor axis are W1(6,5) and W(6, —1)

x-6?2 (y-2?

25 9

Q.5 Solve by Cramer’s Rule the following linear system {2;3 ; 3yy ; i
Solution :
()G ) )
A|=E _13‘:(2><1)—(—3><1):2—(—3):5
|A,| = ‘i _13‘ =(Bx1)—(-3x4)=3—(-12)=15

AM:E i‘:(2><4)—(3><1):8—3:5



|A.] 15

= = —_— :3
"TAl T s
A, 5

= =-=1
YTAl T

The solution of the linear system is (;) = (?)
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Q.1 Solve by Gauss Elimination method the linear system :

z + 3y + 2z = 2
2 — y — 3z = -3
3x — 4y — =z = 5

Solution : The augmented matrix is

1 3 2] 2 1 3 2] 2
9 1 —3|-3 | =R o 7 7| _7
3 -4 -1/ 5 3 4 —1| 5
(1 3 2] 2 i 1 3 2
AR L g 7 77| 2 o 11
0 13 —7|-1 0 —13 -7
1 3 2| 2
L8Rt s, 01 1|1
0 0 612
62 =12 —> =2

y+z=1—= y+2=1 = y=-1

T+3Y+22=2 = r-3+4=2 = z+1=2 = z=1

T 1
The solution of the linear systemis |y | = | —1
z 2

Q.2 Compute the integrals :

(a) /01 ze” dx

® [ Grae—g
(c) / 4z(22° + 3)° da
(d) / v Iz dz

(e) /ﬁ dz

Solution :
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(a) Using integration by parts :

u=x dv = e* dx
du = dx v=¢e"

1 1
/ xe® dx = [mex](l) —/ e’ dx = [xe’”](l) - [ex]é
0 0

=[1e)=(0e)] —[e' =€’ =(e=0)—(e—1)=e—e+1=1

(b) Using the method of partial fractions :
r+1 Ay As

(x+2)(x—3) _J;—|—2+x—3
x+1=A1(x—3)+ Az(z +2)

1

Pute=—2: —241=A(-2-3) — —1=-54 — A=
4
Putz=3:341=4,3+2) = 4=54; = Ag:g

/Mﬁi_@dw/(iﬁﬁg) &

1 1 4 1 1 4

[f ()"
n+1

2 2 4
/4x(2x2 +3)% dr = /(2x2 +3)%4x dr = @27 +3) +ec

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

4

(d) Using integration by parts :

u=Inx dv =z dx
2
duzldac v="
x 2

2 2
1
/xlnxdmz%lnx—/%;dm

2 2

T 1 x 1 z2
5 nx Q/xdx > nT 22—|—c

(e) Using the method of partial fractions :
x A1 A2

-1 @-1  @-12




x=A1(x—1)+ Ay = A1z — A1 + Az
Comparing the coefficients of both sides

A =1

—A1+A;=0 — —-1+A4=0 = Ay, =1

[t (o) @
- [ dx+/(x_11)2=/xi1 dot [ (21

(a) Sketch the region R determined by the curves :
y=x2,r=1,r=2andy=0.
(b) Find the area of the region R.
Solution :
y = 2% is a parabola opens upwards with vertex (0,0) .
x = 1 is a straight line parallel to the y-axis and passes through (1,0) .
x = 2 is a straight line parallel to the y-axis and passes through (2,0) .

y = 0 is the z-axis .

y=x?
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0 2 5 3 2
Q.1 (a) Compute ABand BAforA=|-3 2 3]andB=[3 -2
3 2 1 3 2
1 2 3
(b) Compute the determinant |1 3 2| .
3 2 1
9 . - 2y = 2
(¢) Solve by Cramer’s rule : _ gy = 9
Solution :
0 2 5 3 2 1
(a) AB=|[-3 2 3|[3 —2 1
-3 2 1 3 2 1
0+6+15 0-4+10 0+2+5 21 6 7
—[=9+6+9 —6-4+6 —3+2+3|=[6 -4 2
~94+6+3 —6-4+2 —3+2+1 0 -8 0
3 2 1 0 2 5
BA=(3 —2 1||-3 2 3
3 2 1/ \=3 21
0—-6-3 6+4+2 15+6+1 -9 12 22
=|10+6-3 6—-44+2 15—-6+1|=(3 4 10
0-6-3 6+4+2 154641 9 12 22
(b) Solution (1): Using Sarrus Method
1 2 3 1 2
1 3 2 1 3
3 2 1 3 2
1 2 3
1 3 2/=(3+12+46)—(27+4+2)=21-33=—12
3 2 1
1 2 3 1 2 3
Solution (2): |1 3 2| —&tf, g 1
3 2 1 3 2
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1 2 3 1 2 3
SRt Rs g 1 g ABetBs g 1 o 1x1x—12=—12
0 -4 -8 00 —12

Solution (3) : Using the definition of the determinant

1 2 3

32‘ ‘12‘ ‘13‘
1 3 2|=1x —2 X +3 x
3 9 1 2 1 3 1 3 2

—1x(3-4)—2x(1—6)+3x(2-9)=—-1+10—21 = —12

(c¢) Using Cramer’s rule :

4 -2 2 2 4 2
Ao D) a3 5) a0 )

4 -2

S

‘(4><3)(1><2)12(2)12+210

|A, —‘_22 :g’—(2x3)(2x2)—64—10

Ay|—“11 _22‘—(4><2)(1><2)—82—10

. A,  -10

A —10

y— A, _ —10 _
IA| — —10

The solution of the linear system is (;) = (1)

Q.2 (a) Find the standard equation of the ellipse with foci (—2,3) and (6, 3)
and the length of its major axis is 10 , and then sketch it.

(b) Find The elements of the conic section 922 —4y? — 16y — 182 —43 =0

Solution :

—h 2 —k 2
(a) The standard equation of the ellipse is (@ 3 ) + (v 7 ) =1
a

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

-2
The center is P = (h, k) = ( 2+ 6, 3;3) =(2,3)

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 2¢ = 10 = a = 5.



¢ is the distance between the two foci , hence ¢ = 4
A=ad?-b0 = 16=25-0> = »?=25-16=9 = b=3

(z-2? (-3 _
% 9

The vertices are V; = (—3,3) and V5 = (7, 3)

The standard equation of the ellipse is 1

The end-points of the minor axis are Wy = (2,6) and W = (2,0)

x-27 (y-37?
+ =1
2 9

Vi

(b) 922 — 4y? — 16y — 18z — 43 =0
922 — 18z — 4y — 16y = 43
9(x? — 2z) — 4(y? + 4y) = 43
By completing the square
9(a2 — 22+ 1)—4(y2 +4y+4) =43+ 9— 16
9(x— 1) —4(y +2)* = 36

9z —1)2  4(y+2)? B
36 36
(z—-1?2 (y+2)?*
4 9

The conic section is a hyperbola with transverse axis parallel to the z-axis.

1

1

The ceneter is P = (1,-2) .

a>=4 = a=2and ¥?*=9 = b=3.
A=a?+b0?=94+4=13 = c=13.

The vertices are V1 = (—1,—-2) and V2 = (3, —-2).

10



Q.3

The foci are Fy = (1 — V13, 72) and F, — (1 V13, 72) .
. 3
The equations of the asymptotes are L1 : y+2 = 3 (r —1) and

3
Ly : y—|—2:—§ (x—1)

(a) Compute the integrals :

10 rz—1
(i) /7x2 610 @ (ii) /x nz dr (i) /—(:c FT—T x
(b) Find the area of the surface delimited by the curves :
y=0,z=0,z=4andy=+z+5.

(c) The region R between the curves y = 0, y = 2%, and y = —x + 2 is
rotated about the y-axis to form a solid of revolution S . Find the volume
of S.

Solution :

10
i ——d
(i) /x2+6m+10 v

Using the formula / [f(f)/](fj_z do = %tan—l (f(x)) Te
x a

[ oo =10/ ! da
22+ 62410 (x2+62+9)+1

11



1
= 10/m d.r: 10tan_l(x+3)+c

(ii) /x2 Inz dx
Using integration by parts

u=Inx dv = 22 dz

3 1 3 3
:%lnx—g/xz dxzx—lna:—fxf—i-c

z—1 _ 1 -
(i) / CESVCEEE dm_/(m—l)(m—l—l) d

Using the method of partial fractions

1 A n Ay
(z+1)(z—1) 2z+1 x-1

(x+D(xz—-1) (z+)(z-1) (z+1)(z—-1)

Putx=—-1thenl=-24; — A =—=

Put z =1then1 =24y — Ay = —

/Wdﬁ/(;fmi) &

1
:—f/ /*dx——fln|x+l|+ Injz—1]+¢
2 :chl

y = 0 is the z-axis.
x = 0 is the y-axis.
x =4 is a straight line parallel to the y-axis and passes through (4, 0).

y=+/2+5 = (y—>5)? = x is the upper-half of the parabola with vertex
(0,5) and opens to the right

12



! y=Vx +5
x=4
4 .’ﬂ% 4 9 4
Area:/ (Vr+5) do = | =5 +5z {3x3+5x]
0 2 0 0

y=X y=—X+2

y = 0 is the z-axis.
y = —x + 2 is a straight line passes through (0,2) and its slope is -1.
y = 2% is a parabola opens upwards with vertex (0,0).

Points of intersection of y = 22 and y = —z + 2 :

13



?=-24+2 = 2°+2-2=0 = (z2+2)(z-1)=0 = z=1, 2= -2
Points of intersection are (—2,4) and (1,1).
Using Washer Method :

Inthiscasey = —2+2 = 2=y +2and y =22 — T =./y
1

Volunr1e:7r/01 ((—y+2)2—(\/§)2) dy:7r/0 (4—4y+y* —y) dy

3 2

1 1
:7r/ (y* — 5y +4) dy:w[y—f)y—i—ély}
0 3 2 0

3309 ven] o (222 2

(a) Find f, and f, for the function f(z,y) = 22y> + ye® + _T_
rry
(b) Solve the differential equation T —y=1te
x
Solution :
of 3 Hz+y) —z(1+0) 3 Y
r = =— = 2xy° +ye® + =22y +ye + ———
fo =gy =200ty (e ¥ 02 S Gy
Oz +y)—x(0+1) T
=322y + €% + =322 et — — 7
fr=sy (¥ v S T
d
x% —y=2%"
l'y/ —y = xQez
1
Y — —y=uze"
x

It is a first-order linear differential equation.
1

P(z) = —— and Q(z) = ze”
x

The integrating factor is:

U(l‘) _ [P(z) dz _ ef—% dr _ e—lnm _ elnm71 =l = l
x
The general solution of the differential equation is :
i [ @y do= 5 [ teeran = [
=—— [ uz x)der=— [z  ze®dx=a | ¥ dx
Y u(x) x~1

=z (e* 4 ¢) = ze* + cx

14
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Second semester 1435-1436 H

1 2
Q.1 LetA:(? ;1 (1)> and B=1|3 1
0 4

Compute (if possible) : AB and BA

Solution :
1 2
an- (21060
0 4

(241240 4+4+0\ _ (14 8
“\14+6+0 2+2+4)  \7 8

1 2
BA=(3 1 G ; 9
0 4
2+2 444 042 4 8 2
=641 1242 0+1)|=|7 14 1
0+4 0+8 0+4 4 8 4
1 2 4
Q.2 Compute The determinant {3 2 1
4 1 3

Solution (1) : Using Sarrus Method

1 2 4 1 2
3 21 3 2
41 3 41

= (64+8+12)— (32+1+18) =26 —51 = —25

N

2
2
1

L

Solution (2) : Using The definition

1 2 4 9 1
3 2 1 3
4 1

3 1

=1x 43

‘+4x

3 2
4 1

1 ‘—2)(‘
3
=6-1)—29-4)+4B3-8)=5—-10-20=5-30=—25

4E-mail : alfadhel@ksu.edu.sa
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Q.3 Find all the elements of the conic section y? — 4y = 4x + 4 and sketch it.
Solution : By completing the square
y?—dy=4dx+4
Y —dy+4=4r+4+4
y?—dy+4=4dx+8
(y—2)? = 4(w +2)
The conic section is a parabola opens to the right.

The vertex is V(—2,2).

4
da =4 = a:Z:L

The focus is F(—2+1,2) = (-1, 2).

The equation of the directrix isx = -2 —-1= -3

y2+dy=4x+4

Xx==3

Q.4 Find the standard equation of the ellipse with vertex (1,4) and with foci
(2,4) and (10,4) , and then sketch it.

Solution :
—h)? —k)?
= h? B
a b2
The center of the ellipse is the mid-point of the two foci .

2410 4+4
2 72

1.

The equation of the ellipse has the form

The center is P ( > = (6,4) , hence h =6 and k = 2.

16



The two foci lie on a line parallel to the z-axis , hence a > b
c is the distance between the center and one of the foci , hence ¢ = 4

a is the distance between the center (6,4) and the vertex V1(1,4) , hence
a=235.

A=ad’-1 = 42=52-1 = V¥=25-16=9 = b=3.

_ 2 —4 2
The equation of the ellipse is (z 256) + y 9 ) =1.

The other vertex is V5(11,4) .

The end-points of the minor axis are W1(6,7) and W5(6, 1)

X =62 (y —4?
Wy + =
T 25 9

, . . d — 3y = 1
Q.5 Solve by Cramer’s Rule the following linear system { % + y = 3

Solution :

4 -3 1 -3 401
S GRS RN IR U

A|:‘;1 _13‘:(4><1)—(2><—3):4—(—6)=4+6=10
1 -3

A$|=‘3 1‘:(1><1)—(3><—3):1—(—9):1+9:10
41

Ay|:‘2 3‘:(4><3)—(2><1):12—2:10

ALl _ 10
== :7—1
“TA] T 10

17



A, 10
YA T 10

The solution of the linear system is (5) = (1)

18
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Q.1 Find the area of the surface bounded by the curves :
y=x2>+2and y=3.
Solution :
y=122+2 = y—2=2?is a parabola opens upwards with vertex (0, 2).
y = 3 is a straight line parallel to the z-axis and passes through (0, 3).
Points of intersection of y = 22 + 2 and y = 3 :

242=3 = 22=1 = z=+1.

y=x2+2

y=3

Q.2 Compute the integrals :

2r+5
m)/kx+2xx+m‘“

2z + 3
p) [ L2 g
()/ﬁ+h+6x

3
() /x2+2x+5 de

5E-mail : alfadhel@ksu.edu.sa
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(d) / 322 sin(z® + 3) da
(e) /xcosx dx
(f) /x(:v2 +1)° dx

Solution :

20 + 5
(a) /(:z:+2)(x+1) de

Using the method of partial fractions:
2z +5 Ay As

(z+2)(x+ 1) BEETREES

2e+5=A1(z+ 1)+ Az(x + 2)
Put z=-2:2(-2)+5=4;(-2+1) = 1=-4;, = A3 =-1
Putz=-1:2(-1)4+5=A42(-14+2) = Ay=-2+5=3

/%dm:ﬂa@?*xil) &

1 1
:—/ da:—|—3/7dx:—ln\:v+2|+3ln|x—|—1\—|—c
T+ 2 z+1

2
(b) /75”3 dz
22432 +6

Using the formula / J;/((Z;)) de =In|f(z)|+c

2

3
—d
(c) /x2+2x+5 *

! 1
Using the formula / aQ—iJ—c[(Jf()x)]? dr = - tan~! (f(aﬂi)> +c, wherea > 0

3 1 1
/x2+2:c+5 v /(az2+2x+1)+4 v /(z+1)2+22 *

1 1 3 1
:3><§t3uf1 <DTJ2r )+02tan1 (x;r >+c

(d) /3x2 sin(z® + 3) dx

20



Using the formula /sin (f(z)) f'(z) do = —cos(f(z))+c

/33:2 sin(z® 4 3) dx = /sin(x3 +3) (32%) dz = —cos(x® +3) + ¢

/xcosa: dx

Using integration by parts :

U= dv = cosx dx
du = dx v=sinx

/xcosm d:z::xsinx—/sinx dx

=zsinz — (—cosz) +c¢c=zsinz + cosx + ¢

/x(a:2 +1)° dz
Using the formuia [ ()" 1) de = LV e here n -1
/:c(x2+1)5 dx:%/(x2+1)5 (22) dx:% w+c

Find the area of the srface bounded by the curves :
y=+vz,y=0and y=—x+2
Solution :

y =/ = %% = z is the upper half of a parabola opens to the right
with vertex (0,0) .

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

y=r = y’=zvandy=-2+2 = z=—y+2

Points of intersection of = y? and x = —y + 2 :

Vi=—y+2 = ¥ +y—-2=0 = (y+2)(y—1)=0

21



y=Vx_

y=—X+2

1 1 yB 2 1
Area:/ [(~y +2) — 3] dy:/ (—yz—y+2)dy={——+2y}
0 0 0

32
11 -2-3+4+12 7
=(-=-=+2)-(0- S B M L
(3 2+> (0—0+0) G G

Another solution :

! 2 z? x?
Area:/ \/de—i—/ (—x+2)de= |5 +[_+24
0 1 b} 2 1
0
2 1 3 4412-9 7
=\~ - —(—=+2)|=242-2= -
[3 o} [( 24 4) ( = )} 2423 x :

22
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2 20 1 21
Q.1 (a) Compute BA+ ABforA=(1 0 1]J]andB=1[2 1 2
01 3 1 01
3 1 =2
(b) Compute the determinant |1 2 3
4 -1 0
xr + y + 2z = 3
(c) Solve by Gauss Elimination Method : ¢ « — y — 2z = 1
2r + y — z = 3
Solution :
1 2 1 2 20
(a) BA=[2 1 2|1 0 1
1 01 01 3
2+2+0 240+1 0+2+3 4 3 5
=144+14+0 4404+2 0+14+6) =[5 6 7
24+0+0 24+0+1 0+0+3 2 3 3
2 20 1 2 1
AB=[1 0 1 2 1 2
01 3 1 0 1
2+44+0 44240 24440 6 6 6
=|1+0+1 24040 14+0+1] =12 2 2
0+24+3 04+1+0 0+2+3 5 1 5
4 3 5 6 6 6 10 9 11
BA+AB=(5 6 7]+[|2 2 2|=[|7 8 9
2 3 3 5 1 5 7T 4 8
(b) Using Sarrus Method
3 1 -2 3 1
1 2 3 1 2
4 -1 0 -1
3 1 =2
1 2 3|=(0+12+42)—(~16—-9+0) = 14— (—25) = 14+ 25 = 39
4 -1 0

6E-mail : alfadhel@ksu.edu.sa
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(¢) Using Gauss Elimination Method

1 1 113 1 1 1] 3
1 -1 —1]1 —fitRa, 0 -2 —2|-2
2 1 —1]|3 2 1 -1 3
1 1 1] 3 e 1 1 1] 3
2Rt 0 -2 —2|-2 RN 0 1 1|1
0 -1 -3|-3 0 -1 -3|-3
11 1] 3
ﬂ) 01 1| 1
00 —2|-2

—2z2=-2 = z=1
y+z=1 = y+1=1 = y=0
z4+y+2=3 = zz4+04+1=3 = zx=2

T
The solution of the linear system is | y | =
z

= O N

Q.2 Find all the elements of the two following conic sections and sketch their
graphs :

(a) 9y? + 422 + 18y — 8z = 23
(b) 922 — 4y? — 16y — 182 — 43 =0
Solution :
(a) 9y? + 42 + 18y — 8x = 23
4a% — 8x + 9y? + 18y = 23
4(x? — 22) + 9(y? + 2y) = 23
By completing the square
4(z? =22+ 1)+ 9(y* +2y+1) =23+4+9
4z —1)2+9(y+1)% = 36

dz—-12% 9y+1)?*
36 36 1
(-1  (y+1)?*
9 + 4

The conic sectionis an ellipse with center P = (1, —1)

1

?=9 = g=3and ¥’ =4 = b=2

A=a2-02=9-4=5 — c=+5

24



The vertices are V; = (=2, —1) and V5 = (4,—1)
The Foci are F} = (1 — \/57 —1) and Fy = (1 + \/5, —1)
The end-points of the minor axis are Wy = (1,1) and Wy = (1, —3)

x-1% (y+17
—t—=1
9 4

(b) 922 — 4y? — 16y — 18z — 43 =0
922 — 18z — 4y — 16y = 43
9(x? — 2z) — 4(y* + 4y) = 43
By completing the square
9(a?—2w+1)—4()2 +4y+4) =43+ 9— 16
9(x—1) —4(y+2)* = 36

9z —1)%  4(y+2)? B
36 36

(z—1° (y+2)?* _
4 9

The conic section is a hyperbola with transverse axis parallel to the z-axis.

1

1

The ceneter is P = (1,-2) .

a?*=4 = a=2and ¥?*=9 = b=3.
A=a?+b0?=94+4=13 = c=V13.

The vertices are V7 = (—1,—-2) and V2 = (3, —-2).

The foci are F} = (1 — \/ﬁ, 72) and F5 = (1 + \/ﬁ, 72) .

3
The equations of the asymptotes are L1 : y+2 = 3 (x — 1) and
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Q.3

(a) Compute the integrals :

. 2 . . 20 —4

(i) / [CEEES)) dx (i) /xsmx dx  (iii) /m dx
(b) Find the area of the region delimited by the curves :
y=2andy=a2+1.

(c) The region R in the first quadrant lying between the curves y = 0 and
y = 1 — 22 is rotated about the z-axis to form a solid of revolution S .
Find the volume of S.

Solution :

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

Using the method of partial fractions
2 A Az

(z—1)(z+1) _ac—1+x+1
2=A1(x+1)+ As(z — 1)

Putx:1:2:2A1 — A1:1

Putx:—1:2:—2A2 — A2:_1
2 1 —1

(x—l)(m+1)_x—1+x+1
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/ 2 ; _/ R T
(z—1D(z+1) v x—1 z+1 .
1 1
:/ dx—/idx:hl\m—1|—ln|x—|—1|—|—c
z—1 z+1

(ii) /a:sinx dz

Using integration by parts

U= dv =sinx dz
du = dz V= —COSZ

/xsinx do::fxcos:z:f/fcos:c dx:fzcostr/cosx dzx

= —xcosT+sinz +c

(i) / ot g

22 —4z+5
') _
o) de =In|f(z)| + ¢

2r — 4 9

Using the formula /

(b) y = 2 is a straight line parallel to the z-axis and passes through (0, 2)

y=2>4+1= y—1=2?

upwards

is a parabola with vertex (0,1) and opens

Points of intersection of y =2 and y = 22 4+ 1 :

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

y=x2+1




(¢) y =0 is the z-axis.

Q.4

y=1-22 = (y—1) = —2? is a parabola opens downwards with vertex

0,1).

Points of intersection of y =1 — 2% and y = 2 :

1-22=2 = 22-1=0= (z—-1)(x+1)=0 = 2=-1,2=1

y=1-x2

y=0 1 &

Using Disk Method :

1 1 2
2
Volume:ﬂ/ (1—2%)? dx:ﬂ'/ (1— 222 +2) do = [x—x—I—
0 0

2 1 15-10+3 8

(a) Find f, , f, and f. for the function f(z,y,z) = 2%y® + 25ye?
(b) Solve the differential equation zdy + y?dx =0, y(1) =1
Solution :

fo=22y% + 0 = 223°

fy = 2%2(3y%) + 2°(1 x ¥ + ye¥) = 32%y? + 25(e¥ + ye¥)

f. =0+ 5zye¥ = 5z yeY

xdy + y?dx =0
z dy = —y? dz
-1 1
— dy=—dz
Y x

1
—y 2dy= = dx
x

It is a separable differential equation
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/—dey:/ldx
x

—1
—y—l =In|z|+¢

yt=In|z|+c
The general solution of the differential equation is :

1

y:ln|x\—|—c
1 1 1
y(1) In(l)+¢ 0+c¢ ¢ ¢

The particular solution of the differential equation is :

1

y:1n|a:\+1
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