EDUGATE Up to Date Solved Papers

7 Applied Mathematics-1 (MATH-123) Paper B

DAE/IIA -2016
MATH-123 APPLIEDMATHEMATICS-I
PAPER 'B’ PART - A{OBJECTIVE)
Time:30Minutes Marks:15

Q.1: Encircle the correct answer.

1. Conjugate of 7— 2i is:
[al -7+ 2i [b] 7-2i
[e] —7- 2 [dl 7+2i

2. The value of (—i)5 is:

[a] i [b] -1
[e] - [d]l1
3. Which complex number shall be

the additive identity:
[a] (1, 1) [b] (1, 0)
[e] (O, 1) [d]l ©, ®
4. In the proper fraction the degree
of numerator than the degree of
denomination will be:
[al greater  [b] equal
[c] less [d] similar
ix-25

(x—3)(x—4)

Ax+ B A
x? < Tel2 2NN
A B
_l’_
(x-3) (x-4)
A+B
[d] 27X
x°—-Tx+12
6. The bits 0 and 1 used in the
number system:

[a] Octal [b] Binary
[e] Hexadecimal

5. Partial fractions of

are:

[a]

el

[d] Decimal

7. If X=1, then X equal to:
[a] O [b] -1
[e] X [dl X

8. In Boolean algebra X+XY
is equal to:

10.

11.

12.

13.

14.

15.

[al X +Y bl X +Y
[l X+Y  [X+Y
X.(E+Y) equal to:

[a]l XY [b] XX

[e] XX+XY MIX+Y

If two lines are parallel, then their
slope m; and m; will be:

[a] mlmg = _]— [b] ml img

[c] m, =m, [d] mm, =1

If the inclination of a line is 452
then its slope is:

[a] 1 [b] -1
I
[e] O [d] o

In the equation y=mx + ¢, the
slope of the line is:

[a]l m [b] ¢
[c] x [dl v
X ¥

—+==1 is the equation of
a

straight line is:

[a] Slope intercept

[b] Two points form

[e] Point slope form

[d] Intercept form
lothegeneraltorm-of-the-agquation
ofcirclethecoefficientofx*andy*
are:

[al Proportionallb] Equal

[c] Unequal [d] Opposite to
The center of (x-3)% + {y-4)?=5
[a] -3, 4) [b] (3, 5)

[c] (3, 4) [d] (4, 5)

Answer Key

d|2|ec|3|d|4a|c|5

b|7|a|8|d|92|a]|l0

11

a (12| a |13 |d |14 | b |15
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DAE /1A - 2016
MATH-123 APPLIEDMATHEMATICS -
PAPER B’ PART - B(SUBJECTIVE)

Time:2:30Hrs Marks:60
Section-1
Q.1. Write short answers to any
Eighteen (18) questions.
1. Find the value of x and y from the
equation (x, y)(l, 2)= (—L 8)
Sol. (x y)(1,2)=(-1,8)

(x+yi)(1+2i)=(-1+8i)
X+2xi+vi+2yi=—1+8i
(x—2y)+i(2x+y)=-1+8i
Comparing real & imaginary parts :
x-2y=-1->(i), 2x+y =8 - (ii)
Multiplyeq. (ii) by 2 & adding in eq.{1)

Ax+ 2y =16
x-y=-1 15 3
5% =15 5

Put x =3 in eq.(i), we have:
3-_9y=-1 = -9y _1-3

fy=-4 > y=" >

3.

Sol

Factorize 2x* + 5y°
. 2% +By?
= 2x% — By%?®
(V2] (Vo)
= (\Ex = \/By;:)(\/ix +\/5yi)

Sol.

Find the multiplicative of (-3 , 4).

Let z=(-3,4)=-3+4i

1
Multiplicative Inverse of Z = —

I D S
~8+4i -3+4i -3-4i

O T
(8 (i ®718

_—3-4i | 3 4.

——
25 25 2b

-3
2. Reduce in the form a + bi.
1-+-7
Sol. it Vi
I [l P
NEY 1+ J7i

= b
1-7i 1+70
B 217 Bi-21

Sy -(my 147
_ N2 B [ BT AR
8 8 8

5.

Sol.

Epressthe-cormplei-puinber
Let, z=8—\/§i

Here: a=3 &b:—\/?j
]:':|z|:\/ag+’b2
r= |8 +(-+B)
r=+9+3
r=+12
r=+f4dx3
r:2J§ 8=-30°
7z =recist = 2J§cis(—30°)

O =tan™ [

w|o

o 25

f=tan™ {

|
J

[w]
&~

8=tan™ [—

Z = 2\/5(005 30°—t=sin 300)
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6. Resolve into partial fractions Put valuesof A, & B
2x . : 11
(x—2)(x+5) in eq. (i), we get: —;er_l
Sol. 2X _ A ” B —)(i) 8. Write an identity equation of
(x-2)(x+5) x-2 x+5 6x° +5x% —7
2x=A(x+5)+B(x-2)—(ii) 3x* -2x-1
Put =2 1 (11 Sol. M Improper
X in eq.(ii) T ) Pl
2(2)=A(2+5)+B(2-2) =
- Sx* —2x —1] 6x° +56x%° -7
4_A(7)+B(0) )76}41314:}{212}{
Ox% + 2x — T
4-TA+0 = |A=4 L e
Put x =-5 in eq.(ii) P — L
=3x®* _Sx+x—1
2(_5):A(_5+5)+B(_5_2) =3X(X—1)+1(X—1)
-10=A(0)+B(-7) =(x—-1)(3x+1)
100 _10 N 8x — 4
10=0-7B = |B=10/ X484 g
Fut values of A, & B in eq. (i), —ox Fad 8x—4
(x —1)(3x + 1)
we get: 4 + I A B
T(x—-2) 7x+5) :2X+3+ﬁ+8){+1
7. Resolve into partial fractions. ES Form-ofpartialfractionsof
1 2xdoBx oAX
X" —x (x+1)(2)
1 1
Sol. = 2x* - 3x° —4
¥*-x x(x-1) Sol. a Xg 5
(x+1)(x +2)
L. B8
X(x—l)_x — _ A +B§+C+ Dx+E2
1 2
1zA(X—1)+BX—>(ii) (z+1) (X +2) (K +2)
Put x =0 in eq.(ii) 10. Convert binary number (11111)2 to
1=A(0-1)+B(0) decimal number.
l=-A = [A=-1 Sol. (11111)

Put x=1 in eq.(ii)
1=A(1-1)+B(1)
1=A(0)+B = [B=1

12 I 1P 1xZ r1x P

=16+ 8+4+2+1=[3]]
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11. Convert octal numbers to decimal

number (100.24)
Sol. (100.24),
=1x8 +0x8 +0x8" +2x87" +4x87?
:64+0+0+E+i
8 64

=64+0.25+0.0625=[64.2125

14.

Sol.

Construct the logic diagram for
expression AB + CD

A
B

o
D

12.  Simplify by use of Boolean rules:

(X+Y)(X+Y)(X+2)

Sol. (X+Y)(X+Y)(X+Z]

15.

Sol.

Find the value of 'y’ so that the
distance between (1, y) and (-1, 4)

is 2.

Lot, A=(1,y) &B=(-1,4)
As, ‘E‘=2

3\/ 2 yz) =2
& J- Dy +(y—4) —2
Squaring both sides :

= (Y2 +-47 ) - (2
d+(y—4) =4

(y-4) =4-4

(y-4) =0
Taking squarerooton both sides :

y—4=0 = y=4

(XX+XY+XY+YY)(X+Z)
= (X+XY +XY +0)(X+2Z) ~ £}
(X(1+Y)+XY)(§<+2)
= (X(1)+XY)(X+2) w1+ =1
= (X+XY)(X+2)
=X(1+Y)(X+3)
=X(1)(X+Z) ~1+Y =1
:X(}_<+z)
= XK+ K= 0+ K=
13.  Prove by truth table X+ Y = X.Y
Sol. L.H.S. R.H.S
X|Y|X|Y|[X+Y |X+Y|X.Y
0jo(1]1] 0 1 | 1
oj1|1]0] 1 0 | 0
1jo]o[1] 1 0 | 0
1]1]ofo] 1 0 | 0

16.

Sol.

Find the point which is two third of
the way from the point (5 ; 1) to

the point (—2 } 9).

Let P(x, y} be require point which is

2
é of the way.

r.,=.2 r,=1
@ &

(5.1 Pluy) (-2 El)
Herer, =2,1r,=1,(x,,y,)=(5.1)

& (xz,yg):(—2,9)

Using the Ratic formula:
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X, +1r.xX Ly +I'y
= 12 2541 1. 2 271
P(X;y)— 1

:[202)+1@nj2(9y+1u)J

2+1 2+1

(445 18+1) (1 19
3 ' 3 3’3

17. Ifaline £, contains points (2 3 6)
and (0 , y). Find ‘y’ if £, is parallel
to £, and the slope of £, = % :

Sol. Slope ofline

Yo ¥
£ =m = e

X - X

_y-6 y-6
0-2 -2

1
& sloge of line €, =m, = 1

As, both lines are parallel,
So, m, =m,

y-6 3

2 4
4(y-6)-3(-2)

4y - 24=-6
dy=-6+24

18

4y =18 :>y:? = |y=

2

18. Eindthe eguation-ofalinethrough

Yoy, 4-2 2 1

Slope = = =
X, —x, o-(1) 4 2

Sol.

Equation of line in poirt - slope form :

y-y, =m(x-x )

y-2=5(x~(-1)

2(y-2)=1(x+1)

2y—4=x+1
2y—4-x-1=0

—Xx+2y—-H=0 = |x-2y+bH=0

19. Writean-equationofline parallel-te
2 Ty =8 I iningtl -
Sol. Asgivenline: 2x-Ty=8
~Ty=-2x+8
Dividing each termon '— 7', we get :
g2, 8
7 7
Comparing it with slope
interceptform:y =mx +c¢
i s ibD)
Slope of given line=m = %
As given line and require line
are Parallel
So, Slope of require line=m = %
Equation of line in point -slope form:
Y-V :m(x—xl)
2
-0==(x-0
y-0=2(x-0)
Ty=2x — |2x-Ty=0
20. Find k' sothat x+y+1=0,
kx-y+3=0, 4dx-5y+ k=0
will be concurrent.
1 1 1
Sol. k -1 3/=0
4 b k
-13 k3 k-1
1 -1 +1 =
-5k 4 k 4 -5

1{(-k+15)-1(kK* —12)+1{-5k+4)=0
~k+15-k* +12-5k+4=0
~k* -6k +31=0
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k*+6k-31=0
Here: a=1,b=6,c=-31

By us Quadratic formula:

B ~b++b® —4dac
B 2a

L8 £ (6) —4(1)(-31)
2(1)
| —6+/36+124

2

w [k =3 + 2410]

_ —6+44160
B 2

k=

Comparingbath order pairs, we have :

8+X:6 and —4+y:8
B+x=12 —4+y=6
x=12-8=4|y=6+4=10

Hence other end point = (4, 10)

21.

Sol.

Find—t ot et
havingstopes —3 and 2.

Let, m; =-3 and m, =2

(e
e,
E“l e

135°

=tan

=tan

f=tan™’

23. Ekindthedistancefrom-thepoint

{213 totheline 3x+4y—12=0

Distance between point & line

ax, +by, +|[3(=2)+4(1)-

= Jag + b2 - \/(3)2 . (4)2

| B+4— 12| |-14] |14
N9+16

Sol.
12|

Vo5 | B

22.

Sol.

If the m|d-pomt of a segment is
(6, 3) and one end pointis (8, — 4),
what are the coordinates of the
other end point.

Let B(x, y) be require end point.

A(Bl.-4) M(EIS,S) B(;.V)
As, Mid-point =(6, 3)

%+ Xs YobVs :(6 8)
2 2 ’

8+x —4+y ~ (8, 3)
g ' g )V

24. Find the equation of circle with

center {1,-3) and r = 3.

Here: Center = (h, k) = (1,— 8)

& Radius=r=3

Standard form of equation of circle:
(X—h)g +(y—k)2 =

Put h=1, k=-3 & r=3
(-1} +(y+2) =(3)’

(=) -2+ (1 + ()" +2(3)(3)+ (3) =9

x?—2x4+14+v*+6y+9-9=0

Sol.

|X2+y2—2x+6y+1:0|

25.  Find the center and radius of the
circle 6x° +6y* - 18y =10
6x®+6y° —18y =0

Dividing each term by 6, we get:
-3y =0

Comparing with general form:
"ty +2ex+2fy +c=0

2g =0 2f=-3 e=0

g=0 f:_%

Sol.

%Py
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Center=(-g, —f)

Center = [0,—(—%]] = (0 ,%)
Radius =r = \/gz +f%—c

26. Reduce the equation into standard
form: x* +y* - 10y=0

Sol. Adding the square of one half of the
coefficient of y i.|3..(5)2 on hoth sides :
x% +y*® —10y+(5)2 =0+(5)2

(< + (v -5 =(5)

(
(x-0) +(y-5)"=(5)

27. Find the equation of circle. Central at
(—3 . 2) and passes through the

point (2 , = 4) .
Sol. Radius=r=
Distance between (-3 , 2) & (2, - 4)
r=y(-8-2f +(2- (0} i
- yTET6 |51

Standard form of eq. of circle:
(x—h)2+(y—k)2:r2
Put, h=-2 k=2 & r=461

(F +2(:)(3)+ () +() -26)@)+ (2 = 1
W Bx+9+yt-4yt+4-61=0
x® + y® + 63— 4y —48=0]

Section - 11
Note : Attemp any three (3) questions 3 x 8 = 24

Q.2.(a) Simplify the expression
3
(—1 +i3 )

Sol. See Q.4(vii) of Ex# 8.1 (Page # 305)

(3 +4i)(1— 2i)
1+
form a + bi.

Sol. See Q.4(Xi) of Ex# 8.1 (Page # 306)

Q.3. Resolve into partial fractions.
1

x! (x+ 1) ]
Sol. See example07 of Chapter 09

{b) Reduce into the

Q.4.(a) Convert the octal number
(217.436)_ to binary number.

Sol. See Q.5[e]of Ex#10 (Page # 409)

{b) Prove by use of Boolean Rules
AB+ AC+BC= AB + AC
Sol. See example Q.5[cj aof chapter 11

Q.5.(a) Show that the points [0 ; 6),
(9, -6)and (-3, 0) arethe

vertices of a right triangle.
Sol. See Q.4[a] of Ex#123 (Page # 468)

(b) Find. . £ thali

passing-through-(—1 , 7)-and
ticul T |

the-points-(2 , 3) and-(0, —4).

Sol. See@Ql20of Ex#124 (Page # 481)

Q.6. Find the equation of circle passing
through the points (1 ; 2), (0 A —1)
and (-1, 1).

Sol. See Q.S[a] of Ex#13 (Page # 524)

ok ok ok o ok o ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
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