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Linear Algebra

(Solutions for Text Book Practice Questions)

01. Ans:0
Sol: | A2023 _ A2024| = | A2023 (A-T)|
= AP 1A
8 6
A-1|= =0
8 6

|A2023 N A2024| =0

02. Ans: 27

I -1 1 -1
2 1 -1 1
Sol: |A=
3 2 1 -1
4 3 2 1
C2—>C2+C1
C3—>C3—C1
Cy— Cy+C
1 0 0 O
2 3 -3 3
|Al=
35 -2 2
4 7 -2 5
3 -3 3
Al=[5 -2 2
7 =2 5

CGoC+C&C -G -C

3.0 0
Al=5 3 -3
75 -2

IA|=3 (=6 +15)=27

03.

04.

05.

06.

07.

Sol:

Sol:

Sol:

Sol:

Sol:

Ans: 0
Given A & B are symmetric matrices
= AB — BA is a skew — symmetric matrix

- det(AB -BA)=0

Ans: 11

We know that [adjA| = |A[™"

= (12-12) - (4 - 6)+3 (4—6) =47
= 20-6=16

= 20 =22

no=11

Ans: (a & d)

We know that

(ABC)'=C"'B ' A" (Property)
(CBAY'=A"'B'C"

Ans: (a)
Given |[A| =2
ladjadi(adja ") =A™ (" =| A

3

=’ A ‘—(3—1) — 2—8

Ans: (a)
det(A)=2(12-2)-(16-1)+4(8-3)
det (A)=20-15+20=25

Cofactor ofa;; =21s 10
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Cofactor of aj; =11s—15 10. Ans:(a& d)
Cofactorof a;3=41s 5 Sol: Please Refer ACE Previous maths solution
Cofactor of ay; =4 1s 4 booklet

Cofactor of ayy =3 1s 4
11. Ans: (a)

Sol: If rank (A3x3) <3 then |A|=0
(1-x%) x(x - x) +x (x* = x) =0
(1-x%) —x*(1—=x) - x*(1-x) = 0
(1+x)(1-x)-2x*(1—x) = 0

Cofactor of a3 =1 1s -3
Cofactor of az; =11is 11
Cofactor of a3, =2 is 14

Cofactor of az3=41s 2

10 -15 5 )
Cofactorof A=| 4 4 -3 = (Ix)[I+x-2x7] =0
~-11 14 2 =1-x=0&2x'+x+1=0
100 4 -11 :>x=1&x=l,_7lx
adjA=|-15 4 14
S =3 2 le,_—l
2
A1 0 4 -11
ATRIA s 4 14 i
A| 25 12. Ans:S§
-3 2 Sol: For linearly dependent vectors,
2/5 4/25 —-11/25 det(A) =10
Al =|-3/5 4/25 14/25 111
/5 -=3/25 2/25 27 3 1l=0

a 6 4

08. Ans: (c) (12-6)~(8-a)+(12-3a) = 0

6-8+a+12-3a=0
—2a+10=0

Sol: Please Refer ACE Previous maths solution

booklet

09. Ans: (b) as=>

Sol: Please Refer ACE Previous maths solution
13. Ans: (a,d)

booklet
1 1
Sol: LetX, = \_/51 and x, = \/15
2 2
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14.

Sol:

11
XTX,=———=0
2 2

Here X; and X; are orthogonal vectors
11
Let A= \/51 \/15
2 2
1

\A|:l+—:1
2 2

|A]#0
Xj and X; are linearly independent vectors.
Orthogonal vectors are linearly independent.
But linearly independent vectors need not be
orthogonal.

For example

1 3
Let X, = {2} and X, = L:|

Xj and X; are linearly independent since one

can not be expressed as the other.

But XX, #0.

Ans: 3

For infinite solutions of homogeneous

system of equations,

We have det(M) = 0

afy-D -G -D+(1-p)=0
ofy—a—-y+1+1-B=0
3 (0Pt =0 (" aPy=1)
3 — trace(M) = 0

-, Trace (M) =3

15.

Sol:

16.

Sol:

17.

Sol:

18.

Sol:

Ans: 4

Number of linearly independent solutions is
given by

n—-r=1

5—Rank (P)=1

Rank (P) =4

Ans: (b)
Please Refer ACE Previous maths solution

booklet

Ans: (a)
The augmented matrix is given by
1 -2 5 b,
(A/B)=| 4 -5 8,
-3 3 -=3|b,
R, —» R, +4R;
R; — R3 + 3R,
1 -2/ 5 b,
(A/B)=|0 3 —12[b, —4b,
0 -3 12 |b,+3b,
Ans: (a)
Given AX =B

B is a linear combination of columns of A.
= The system of equation is consistent

And A has three linearly independent
columns

= |Al#0

.. The system of equations has unique solution .
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19.

Sol:

20.

Sol:

21.

Sol:

Ans: (d)
The augmented matrix is
2 0] 1

0 3|1
Ols—1

1
(A/B)=|2

r s
Rz—)Rz—)le
R3—>R3—1’R1
2 0] 1
—4 3| -1

1
[A|B]=]0
0 s=2r Os—-r-1

R3; — 4R3 + (s-2r)R;

1 2 0 1
[A|B]=|0 -4 3 -

0 0 3(s=2r—4)13s—2r—4
If s = 2r = 2 then,
Rank (A) = rank (A|B) < number of
unknowns.
. The system of equations has infinitely

many solutions for s = 2r = 2.

Ans: (¢)

Trace of matrix = sum of eigen values
Trace of matrix =9

Sum of eigen values of option (¢) =9

.. Option (c) is correct.

Ans: 15
If 2 + 1 is an eigen value of P then 2 — I is

another eigen value of P

det (P) = 2+)(2-0)(3) = 15 .

22.

Sol:

23.

Sol:

24.

Sol:

25.

Sol:

Ans: 78

Let A1 & A, be eigen values of P
AMt+A=1 (1)
A Ap=-6 (2)

From (1) & Q)M =3 & hy=-2
The eigen value of P* — P* is 1"\
For A, =3,P'—P’=54
Forh,=—2,P*-P’=24

Trace (P* — P*) =54 + 24 =78

Ans: (a)

Magnitude of eigen value of orthogonal
matrix is 1

Eigen values of skew-symmetric matrix are
either purely imaginary (or) zeros by using

above properties, Option (A) is correct.

Ans:(b & ¢)
Please Refer ACE Previous maths solution

booklet

Ans: (a & d)

N
LetY=[1 0] Y _M

ol

LetP=Y'Y
PP=Y""'=Y'(YH'=Y"Y
P =p

P=Y"Y is a symmetric matrix

ace
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26.

Sol:

27.

Sol:

28.

Sol:

det (Y'Y)=0
Y'Y is not invertible
Rank(Y'Y)=1

YY' =1 OLIJ:[HO]:I

Eigen values of Y'Y are 1, 0

.. Options (a) & (d) are correct.

Ans: 1
Please Refer ACE Previous maths solution

booklet

Ans: 7

(A-ADX =0

8—A -6 2 2 0
-6 x—-A -4 |(|-2|=|0
2 -4 3-A| 1 0

2(8A)+12+2=0
2L+30=>A=15
—12 2(x—A)4=0
—12-2x+2AL-4=0
—2x+14=0
Sox=7

Ans: 3

Given M is a singular matrix one of the
eigen value of M is 0. Other two eigen
values are 2 & 3 A+2A+1 is an eigen value
of M’ +2M + 1

Forh=0,A+21+1=1

29.

Sol:

30.

Sol:

31.

Sol:

Forh=2,A"+21L+1=13
Fori=3,A"+2%L+1=34

M® + 2M + 1 has three different eigen
values.

So, it has three linearly independent eigen

vectors.

Ans: 2
Please Refer ACE Previous maths solution

booklet

Ans: (a)
Please Refer ACE Previous maths solution

booklet

Ans: (a)

(A-ADX =0

—2-A 2 1 x| [0
2 1-A 2 |Ix,|=|0
1 2 6-A|xs| |0

For A = -3, we have

1
2
1

N BN
O D=
>
LSl
I
(e

R, —» Ry, — 2R,
12 17x,] Jo
00 0fx,|=|0
0 0 7|x, 0
X1+ 2% + X3 = 0 ---mmmmmmeee- (1)

7X3:0
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X3:0
() =>x1+2x,=0
= X1 = —2X»

X =0&x=]
X,

Option (a) is correct.

32. Ans: 6

Sol: |[A-AI =0
1-A 0 2
1 —-2—-A 0 |=0
0 0 -3-A

= (I-2) {(-2-M)(3-1)} =0

= (1-1) {A*+ 50+ 6} =0

=N -4 —-L+6=0

S +HAT+A-6=0

By cayley - Hamilton theorem we have
AP +4AP+A-61=0

Multiplying both sides by A™

AT AP +H4AT+A-6D) =0
A*+4A+1-6A"=0

6A' =A%+ 4A +1=aA’+bA + CI

=a=1,b=4,c=1

sLatbtc=6
33. Ans: (¢)
Sol: Eigen values of A are
A= 0,1,g
3

The characteristic equation is

x(x—1)(x— j:o

7{73 —§k+gj20
3 3

W | N

ﬁ—§ﬁ+§xzo

By cayley-Hamilton theorem, we have

A’ —%AZ +§A=O
ENURIEPEEEIN
3 3

LAY = %(SAZ —2A)

34.. Ans: (a & ¢)
Sol: Given X1 +Xo+X3= 0
=X - 7X2=X3

Putting X, = ¢; and x3.= ¢,

X1 =—C1—C2
X, —C, —C, 1 1
X=|x,|= c, =—¢,|—1|-c,| 0 | Here
x3 c, 0 -1

1 1
Where X, =|-1|and X, =| 0

0 -1
Thus

(1) x; and x; span the given plane
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(1) x; and x, are linearly independent 35. Ans: (d)
because they are not scalar multiple of | Sol: Please Refer ACE Previous maths solution
each other booklet

.. It forms a basis

Dimension = 2
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Calculus

(Solutions for Text Book Practice Questions)

01. Ans: (A) Sol: Please Refer ACE Previous Maths Solution
Sol: Lim(x —[x])= Lirglx — Lim[x] Booklet
X—>Z x—>Z X—>Z
= é_lzl 06. Ans: 0.5
4 4 Sol: Please Refer ACE Previous Maths Solution
Booklet
02. Ans: (d)
Sol: Please Refer ACE Previous Maths Solution 07. Ans: (c)
Booklet Sol: Please Refer ACE Previous Maths Solution
Booklet
03. Ans: (d)
2 — —
Sol: lim LX26 = lim %(’;2) — 08. Ans: 0.5
|X B | |X B | Sol: Please Refer ACE Previous Maths Solution
lim (X + 3)(X — 2) = lim (X + 3) (X - 2) —_5 Booklet
x—2" |X — 2| X—2" = (x — 2)
i X H3x=2) L (x43)(x=2) 09. Ans: 0.25
x—>2" |X — 2| x—2" (X - 2) . .
Sol: Please Refer ACE Previous Maths Solution
) . xXP+x-6 . x*+x-6 Booklet
Since llm ——— # lim ——
x—2" |X — 2| x—2F |X — 2|
2 - 10. Ans: (a
lim LM = does not exist (@)
X2 |X - 2| Sol: Please Refer ACE Previous Maths Solution
Booklet
04. Ans:2
(Sinxj 11. Ans: (¢)
Sol: Lim X Sinx —Lim— 2% _ l ) Sol: Please Refer ACE Previous Maths Solution
x>0 |—cosx x0 ([ 1—cosx 1 B
X 2
12. Ans: (b)
Sol: Please Refer ACE Previous Maths Solution
05. Ans: (a) Booklet
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13.

Sol:

14.

Sol:

15.

Sol:

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (d)
Let, f(x) = x*-2x+2 and [a,b] = [1,3]
Then, f'(x) =2x -2

By a mean value theorem

Jce(1,3)= f’(c):@

=c-1=1

Lc=2(or)x=2

Ans: (d)
Rolle’s Theorem states that in the 3™
condition that there exists a point C in given

range such that

fi(c) =0
f(x) = x" — 4x
fi(x) =3x> — 4
fi(c)=0
+
33— 4=0=C=22
3
2 -2 .. . .
Both & — lies in the given range

NER

[727 2]

+
So C= t2 is the point at which the tangent

7

of f(x) is parallel to X — axis.

16. Ans: 19

Sol:

17.

Sol:

18.

Sol:

Please Refer ACE Previous Maths Solution
Booklet

Ans: 2.64
Please Refer ACE Previous Maths Solution

Booklet

Ans: (¢)

f(x) = Inx, f'(x) = 1
X

fa) = f(1)= (1) =0
f(b) = f(e) = Ine = 1

(e)=-
s)-v 2=

g =g(l) = =1

gm=g@)=é

-1
gl(c)z—z
c
l/c 1-0 e
—1/¢* 1 | 1-e
e
e
—C=—
l1—-¢
e
c=——
e—1
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19. Ans: (b)
Sol: Taylor series expansion for function f(x)

around x =0 is

()= 1(0) +x1'(0)+ X '(0)+ X6 (0)+ — -

fx)=—L1,  f0)=—L -y

T ltx’ 110

PRV U DS S
M=y "y T

f!'(x)= ~2 f11(0) =2

(1+x)

£11(x) = 6 £10y=6

(I+x)

fV(x)= i“s, ¥ (0) =-24

(1+X)

f(x)=—1+(x x 1)+

2 3 4
SV, TR VY IR, Y -
2! 3! 4!

= l+x-X+xX X" +————

20. Ans: (a)

v
Sol: Coefficient of x* = f 4?0)

Given f(x) = log (secx)

1
= f'(X)= secx tan X = tan x
secx

= £"(x) = sec’x
= f"’(x) =2sec’ x tanx
= fV(x) = 2[sec’x sec’x +

tanx. 2secx.secx tanx|

21.

Sol:

22.

Sol:

23.

Sol:

24,

Sol:

25.

Sol:

v
. Coefficient of x* = f (0) = i = i

4 24 12
Ans: (¢)
Please Refer ACE Previous Maths Solution

Booklet

Ans: 4
Please Refer ACE Previous Maths Solution
Booklet

Ans: (d)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)

Given u=x" tan(zj +3y’sin”’ [ij

X y

=1, yy+3 g(x.y)

Where f(x, y) is homogeneous with deg
m = -2 and g(x, y) is homogeneous with deg
n=3
= x°. Uyy T 2XY Uyy T y2 Uyy
=m(m-1) f(x,y) + n(n—1) g(x,y)
=-2(-2-1) f(x,y) + 3[33-1D)g(x.y)]
=6 [f(x,y) + 3 g(x,y)]= 6u

Ans: 4
Please Refer ACE Previous Maths Solution
Booklet

26. Ans: 2
v
=170)=2 . .
©) Sol: Please Refer ACE Previous Maths Solution
Booklet
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27.

Sol:

28.

Sol:

29.

Sol:

30.

Sol:

31.

Sol:

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
3 2 -1
o(u,v,w) B
= VX A4 VZ = 1 _1 1
a(x,y,z) Y
w, w,ow,l (1 2 -1
=3(1-2)=-2(-1-1H)=-12+1)
=-2
. Ax,y,2) i
" A(u,v,w) o(u,v,w) 2
o(x.y.z)

Ans: (b), (d)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a & d)

g

Critical points are x =0, é

( )4/3 3 (_ 1)1/3 :9

8x —1

2/3
X

f(1)=6-3=3
Clearly from the above values absolute

minimum is — 9/8, absolute maximum is 9

32.

Sol:

33.

Sol:

34.

Sol:

35.

Sol:

36.

Sol:

37.

Sol:

Ans: 1

Please Refer ACE Previous Maths Solution
Booklet

Ans: 2
Please Refer ACE Previous Maths Solution
Booklet

Ans: 8
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)

Given f(x, y) = 2(x* - y) - x* +y*
Consider f; = 4x — 4x°=0
=x=0,1,-1

Consider f, = 4y + 4y’=0

=y=0,1,-1
Now,r=fxy=4—12xz,s=fxy=O
and t="f,,=—4+ 12y’

At (0,1), we have r >0 and (rt —s”) >0
. f(x, y) has minimum at (0,1)
At (=1, 0), we have r < 0 and (rt — s*) >0

. f(x, y) has a maximum at (-1, 0)

Ans: (¢)

f(x, y) = 1-x’y*
p=-2xy’
q=-2yx
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38.

Sol:

39.

Sol:

40.

Sol:

41.

Sol:

42.

Sol:

r= —2y2

s = —4xy

t=-2x"
At (0, 0)
r=0,
rt—s =0
f(at+h, b+k)
f(a, b) < f(a+h, b+k)
f(0, 0) < f(h, k)

s=0, t=0

So point (0, 0) is point of maxima

Ans: (a & ¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (d)

=0+ I dx+I2xd =

0

Ans: (a)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)

Given that, x sin(mx) = j £(t)dt

43.

44.

45.

46.

47.

48.

49.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Differentiating both sides, we get
x cos(mx).m + sin(mx) = f(x).2x
Putting x =4
47 cos(4n) = 1(4).8
T
f4)=—
4) 5
Ans: (d)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: 1.7
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet
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50.

Sol:

51.

Sol:

52.

Sol:

53.

Sol:

54.

Sol:

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Ans: 64
Please Refer ACE Previous Maths Solution
Booklet

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (2m)

Letx=rcos 0, y=rsin0

”dedy: Zj j@rf—z)rdrde

X"ty

R 0=0 r=1

= T j Zﬁn_(r) drd®

6=0 r=I1 r

Let /n(r)=t

55S.

Sol:

56.

Sol:

57.

Sol:

S8.

Sol:

ldrzdt
r

Limits of t are from 0 to 1
21 1 27 t2 |

2 j jtdtde=2 j ?\Ode
0=0t=0 0=0

2n
=27

0

=0

Ans: (2)
Please Refer ACE Previous Maths Solution
Booklet

Ans: 0
Please Refer ACE Previous Maths Solution
Booklet

Ans: (d)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (d)

y = log sec x , &:tanx
dx

n/4

Length of curve = I V1+tan®x dx
0

n/4
= Isec x dx =log (sec X + tan X)(
0

n/4
0

=log (\/5+1)

¥ ace
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59. Ans: (a) 63. Ans: (b)
Sol: Sol: Please Refer ACE Previous Maths Solution
Y L(a, 2a)
T/_ y2 = 4ax Booklet
2
l 64. Ans: (d)
[ v(a. 0) > Sol: Please Refer ACE Previous Maths Solution
0,0 a* X
(0, 0) Booklet
\ 65. Ans: 10
L Sol: Please Refer ACE Previous Maths Solution
y2= Aax Booklet
The required volume = J.ny2 dx 66. Ans: S
x=0 Sol: Please Refer ACE Previous Maths Solution
2
y" = 4ax Booklet
I= [0"(4""‘)‘1" 67. “Ans: (b)
Lo Sol: Please Refer ACE Previous Maths Solution
I= n4ax— Booklet
2
0
=%a2= 2a’ 68. Ans: (d)
Sol: u= yi + xyj'
60. Ans: (b) v=x"i+xy’]
Sol: Please Refer ACE Previous Maths Solution i ik
Booklet uxv=ly xy 0
x> xy> 0
61. Ans: (b) 3 3
. . =1(0-0)—j(0-0) +k (xy" —yx’)
Sol: Please Refer ACE Previous Maths Solution 3 3
=k (xy" —yx’)
Booklet
1 ] k
. 0
62. Ans: (c) V x (i x ) = o 0 0
Sol: Please Refer ACE Previous Maths Solution ox 0y ; 0z 5
0 O (xy -X'y
Booklet
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69.

Sol:

70.

Sol:

=i(3xy’ —x)—j(y - 3x’y) + 0
= (3xy’ —x)i - (y’ - 3xy)j

Ans: (¢)
Please Refer ACE Previous Maths Solution
Booklet

Ans: 22
Please Refer ACE Previous Maths Solution
Booklet

=3 (Volume of Cylinder)
=3(n(4)(2)=9n

76.
Sol:

Ans: 264

Using Gauss—Divergence Theorem,

”xy dy dz + yz dzdx + zx dxdy = J”V div F dv

= Ji”(y+z+x) dv

.[io .[j:o J‘::O (X +y+ Z) dzdydx

4 3
71. Ans: (b) = | [ [ax+4y+8]dy dz
Sol: Please Refer ACE Previous Maths Solution .
= [ [l2x+18+24] dx =264

Booklet x=0

72. Ans: 2 z
5

Sol: Please Refer ACE Previous Maths Solution

Booklet
73. Ans: 9.42 fomm
Sol: Please Refer ACE Previous Maths Solution

Booklet ®

77. Ans: 0

74. Ans: 8 Sol: Please Refer ACE Previous Maths Solution
Sol: Please Refer ACE Previous Maths Solution Booklet

Booklet

78. Ans: (b)
75. Ans: (d) Sol: ifF.df = §x3 dx + (x + y — z)dy + yzdz
Sol: The given surface is a closed surface. ¢
_ _ z=0,dz=0
ﬁFNds:“‘ VeFdv
s v By Using Green’s Theorem
VeF=3 §;x3dx+(2+y)dy
JJ[3dv=3[]fav = [ [1.dxdy =
\%
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79.

Sol:

80.

Sol:

81.

Sol:

82.

Sol:

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Ans: —6.58
Please Refer ACE Previous Maths Solution
Booklet

Ans: (a)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)

Given function is odd function

bn=%jﬂxﬁm(£ }m

0

=£J.2sinnxdx
T

n
B 4(—cosnxj
T n 0

§[1 1y j )
o8 3 5
PRI UL S PR
5 7 4
83. Ans: (¢)
Sol: Please Refer ACE Previous Maths Solution

84.

Sol:

8s.

Sol:

Booklet

Ans: (¢)

f(x) = 1x — x°

f(x) = ibn sin nx

n=l
b, = ;J‘On(nx—xz)sin nx dx
by = %J:[(nx—xz)sinx]dx

2 [(nx = x?)(=cosx)=(r - 2x)(-sin x)}“ _ %

n +(~2)cosx

0

Ans: (b)
fx) = (x - 1)’

The half range cosine series is

n
a o0
v 4 f(x)= -2+ a, cos(nnx)
> 2 (1= (=1) )sin(nx) 2 45
=1 T
2 T 2
8 8 8 ap = —J; (x —1)° cos (nmx) dx
—sinx +—sin3x + —sin5x +———— T
T 3n Sn |
2 » ( sin nmtx COSNTX sin nmtx
. (-t (B0 oy siem
Let x = 5 T nm n°m ')
4
8 - 8 8 = 2 2
-t —+—+————— nTm
n 3n S5m
qce India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams

online

Enjoy a smooth online learning experience in various languages at your convenience




P
0 N
1 \
v 4’ v
iy

Engineering Publications

Answer Key
1 A 2 D 3 D 4 2 5 A 6 05 7 C 8 0.5 9 025 10 A
11 C 12 B 13 B 14 D 15 C 16 19 17 C 18 C 19 B 20 A
21 C 22 4 23 D 24 A 25 4 26 2 27 C 28 A 29 C 30 B,D
31 A&D 32 1 33 2 34 8 35 C 36 A 37 C 38 A 39 A 40 D
&D

41 A 42 A 43 D 44 B 45 A 46 C 47 1.7 48 C 49 C 50
51 64 52 B 53 54 2n 55 2 56 0 57 D 58 D 59 A 60
61 62 C 63 64 D 65 10 66 5 67 B 68 D 69 C 70 22
71 B 72 2 73 942 74 8 75 D 76 204 77 0 78 B 79 B 80  —6.58
81 A 8 C 83 C 84 C 8 B
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01.

Probability

(Solutions for Text Book Practice Questions)

Ans: (0.6548) (0.653 to 0.655)

Sol: Nine members = 4 Btech + 3 Mtech + 2 PHD

02.

Sol:

03.

Sol:

04.

Sol:

The probability of removing 2 students from

the same category & third one from any other

_cilc+ i)+ cix(c + i)+ cilci + )
C;

6(2+3)+3x(4+2)+1x(3+4)

84
= 33 =0.6548
84
Ans: (b)

Total outcome = 6°

Possible arrangements of six faces of 6 dices
= 6!

The probability of throwing six perfect dice

!
& getting six different faces = 66—6

Ans: (10)
Please Refer ACE Previous Maths Solution
Booklet

Ans: (¢)
Given : P(j) o]
PG)=kj,j=1,2,3,4,5,6

X=j [1]2 3[4 ][5 [6

P(X=j) | k | 2k | 3k | 4k | 5k | 6k

21k =1
=
21
.. P(odd number of dots)

=P(X=1)+P(X=3)+PX=5)
=k+3k+5k =9k
9 3

"2 7

05. Ans: (a)

Sol: Total cases for arranging six boys and six
girls in a row = 12!
Assume six girls as one unit.
We have a total of six boys + 1 unit =7
They can be arranged among themselves in
7! ways and six girls can be arranged among
themselves in 6! ways.
Favourable cases = 6! x 7!

6!x7!
12!

.. Required probability =

Conditional Probability

06. Ans: (b)

Sol:
PEUF)=0.8
P(E)=04
P (E/F)=0.3

SP(X=j)=1
qce India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-JE, SSC, Banks, Groups & PSC Exams
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Probability

07.

Sol:

08.

Sol:

P(ENF)

P(F)

P(E/F)=

P(E/F)=

_0.4+P(F)-0.38

0.3 P(F)

0.3 P(F) = P(F) — 0.4
0.7 P(F) = 0.4

Ans: (a)

Case (i) Let first ball drawn is blue & second
ball drawn is also blue

P _ c’ y ¢ bb-1)
et (b+r)brr—1)

Case (ii) Let first bal drawn is red & Second

ball drawn is blue

c br

OO T b reb1)

So the probability that the second ball drawn

1s blue = P] + Pz

b(b—1)+br

(b+r)b+r-1)

bb—1+r) _ b
(b+r)b+r—1) b+r

Ans: (b)
Please Refer ACE Previous Maths Solution
Booklet

Bave’s Theorem
09. Ans: (0.2553) (0.24 to 0.26)

Sol:
100
Not infected Infected
D
70 30
Showing Not Showing
Symptoms Symptoms

(NS)

24

The person seclected at random not shown
any symptoms of COVID-19 then the

probability that the person infected with

COVID - 19
_ P(I/NS) = P(INNS) 24
P(NS)  70+24
_ 2% (2553
94

10. Ans: (0.375 to 0.375)

Sol: P(T) = Probability that person speaks truth

P(E/T) = Probability of fair die outcome is 5

given that persons speaks truth = é

ace
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Probability

11.

Sol:

P(E/F) = Probability of fair die outcome is 5
given that person speaks false
=1-P(E/T)
1 5

A
P = The probability that the outcome is really
5is
~ P(T)P(E/T)
~ P(T)P(E/T)+P(F)P(E/F)

3 1
— X
4

Independent Events

Ans: (d)
P(X) = probability that the number greater

2 1
than four appears = — = —
pp 63

P!(X) = Probability that the number less than
equal to 4 appears
1 2
=1-PX)=1-—=—
(X)=1-3=73
Probability of Number of trials is even
= P'(X)P(X) + (P'(X))’ P(X) + (P'(X))’ P(X)

4+

(ST )

12. Ans: (c, d)
Sol: Please Refer ACE Previous Maths Solution
Booklet

Random Variables

13. Ans: 0.1875 (Range 0.17 to 0.19)

Sol: Please Refer ACE Previous Maths Solution
Booklet
14. ~Ans: (b)
5 7
Sol: P(2 white + 1 Black ball) = & TZCI _ 7
C! 22
7 5
P (2 Black + 1 White ball) = —2 %1 = 21
C! 44
5
P (3 White balls) = —3 = L
c? 22
7
P (3 Black balls) = — = -
C2 44
Total expectation =
i(60)+l(30)+ (2x20+ 10)1
22 44 22
21
+(20+2x10)x =
44

_120+210+700+840 1870 _
44 4
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Probability

15. Ans: (0.35)
Sol: Please Refer ACE Previous Maths Solution

Booklet
16. Ans: (¢)
Sol:  E(Area) = E(2x?)
=2 E(x%)
© 2 X2
=2 |x*f(x)dx =2 | =—dx
—Jc:o ( )d XJ—.O 2
3 2
- 2x - l(g): 8
23] 3 3
Binomial Distribution
17. Ans: 0.275 (Range 0.26 to 0.28)

Sol: p=0.8,

q=1-p=1-0.8=0.2
The probability of full occupancy exactly for
r =15 days in a week (n=7)

=Cl(p) ()"
=CIx(0.8)(0.2)

7
52!

_7><6

x(0.8)° x(0.2)’

x(0.8) x0.04 =0.27525

2 1
=Cj x 1 X 1—l :Cinxé
6 6 36 6

I 5 5

=3X—X—=

36 6 72
X =P (6 appeared at least once)

=1-(C3xp° ¢°)

_ _(ng@ le_ﬁzﬂ
6 216 216
P(y/x):P(yﬂx) P(y)  5/72

p(x)

=0.1648

P(x) 91/216

Poisson Distribution

19. Ans: (0.2593)

Sol: No. of sides coloured Red =2
No. of sides coloured Blue = 2
No. of sides coloured Green = 2

P = Probability to get red face in one throw

221
6 3

1 2
=]-p=1--==
q p 373

The Probability of obtaining red colour on

the top face of the die at least twice

ROR6)

18. Ans: 0.1648
| 1
1 = 3x—x—|+|1x—
Sol: P(6)=g ( 9 3] 27
Y =P (6 appeared exactly twice) - 6+1 - T _ 0.2593
27 27
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Probability

20. Ans: (12)

X —A
Sol: P(X) = X x=0.1.2. ...
x !
y A
Py) = MO y=0 1.2
y!
P(X=1) = P(X=2)
2 -\
ke_k:xe
2
=>h = 2
P(Y=3) = P(Y=4)
Ke™ AMe ™ 1 A
= :_ = —_
3 41 6 24
Ay = 4

Var2X - Y) = (2)* var(X) + (=1)* var(Y)
=4x2+(1)x4=12

21. Ans: (¢)
Sol: Please Refer ACE Previous Maths Solution
Booklet

22. Ans: (a)

) -An k

Sol: E[cos nx] = Z © cos(kn)
k=0
0 e—kkk .
= -1
i K ( )

In Poisson Theorem—mean= expectation =

1
én[fJ
— efln2 ) efan — 672ln2 — 4) _

1
e —
4

Normal Distribution

23. Ans: (0.2)
Sol: The area under normal curve is 1 and the

curve is symmetric about mean.

f 103

80 100 120

- P(100 < X < 120) = P(80 < X < 120)

=023
Now, P(X < 80) = 0.5 — P(80 < X < 120)
=0.5-03=0.2

24. Ans: (a)

Sol: The standard normal variable Z is given by

z=""F
o 41
43
When x =438
_ 7=2 7=0 z=1
7 438 440:_2
1
When x = 441
7 - 441;44021

2= The percentage of rods whose lengths lie
= e (In2)" K between 438 mm and 441 mm
E[cos nx] = ZT(_ 1)
k=0 : =P(438 <x <441)
_ e“/n{l _m2 (m2f (m2f } =P(2<Z<1)
1! 2! 3! =P(-2<Z<0)+P(0<Z<1)
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_ 0.9545 N 0.6826 _ 0.81855 ~ 81.85 % Let X be a random variable uniformly
2 2 distributed in [0, L]
25. Ans: (0.804 to 0.806) . Mean E(x)= 2L _L
Sol: The probability of population has 2 2
2
Alzheimer's disease is Var(X) _ (L 1_20) = %
p=0.04,q9=0.96,n=3500
w=np = (3500) (0.04) = 140 28. Ans: (0.39 to 0.41)
o” =npq = (3500) (0.04) (0.96) Sol: x ~ UNIF (-5, 5)
2 _ ~
o’ =1344,6=11.59 f(x):%’ C5cx<5
Let X = number of people having
=0, elsewhere

Alzheimer's disease

P(X<156)=P[X_“ < 150_“}
(¢) (0}

_plz< 150 -140
11.59

=P(Z < 0.86)

Z=0 Z=0.86
=(0.5+ Area between z=0 & z=0.86
=0.5+0.3051 =0.8051

26. Ans: (b)
Sol: Please Refer ACE Previous Maths Solution
Booklet

Uniform Distribution

27. Ans: (¢)
Sol:

0 L L
To get a shorter piece, it can be %roken

anywhere between 0 and L.

P[100t* + 20tx + 2x+3 = 0 has complex
solutions]
= P{[(20x)* — 4(100)(2x + 3)] < 0}
= P{[400x’ — 800x — 1200] < 0}
=P{(x*=2x-3)<0}
=P{[(x—3) (x+1)<0}

=P(-1<x<3)
3
< jidx = i(x)il ~ 4 04
/10 10 10
29. Ans: 0.125
Sol:
Y
0,372) 1
0, Dt
(0, 1/2\)

x+y =1/2

sy (L) (32,0

vace
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Probability

1
Area represents [X +y< 5}

P(x +y< %) = Area shaded in above figure.

The distribution y = min(X;, Xz, X3, X4) 1S also

an exponential distribution with mean

:lx—x— =—=0.125 ! =0.1
2 Ay +A, A +4,
Exponential Distribution 32. Ans: 0.0024 to 0.0026
Sol: AL=2
30. Ans: 0.367 " e \®
o —e
Sol: For exponential distribution P(X > 3) = J.le Mdx = 7{ N J
3 3
f(x) = 0™ x>0
) =(e")— (e
=0 Otherwise
=¢P=¢°=0.0025
Mean = E( )= 1
0 Statistics
1 o0
P[X > 5] = l/fef(x)dx 33. Ans:37.2,39,43.33
Sx4+15x5+25%x7+35x10+45x%
_ eefex dx Sol: Mean:l2+55><8+65><4 —372
1/0 4+5+7+10+12+8+4
" For median
e—Gx
= 9{ 5 } Class f Cf
X:% 0-10 4 4
=—1x(0-¢") 10 -20 5 9
= 0367 20-30 7 16
30-40 10 26 —Median class
31. Ans: 0.1to00.1 40— 50 12 38
1 50 -60 8 46
Sol: x—1=1:>7n=1 60— 70 4 50
11 Here : N=Yf=50, N1 255
—=—=A, =
A, 2
. [ = lower limit of the class interval of the
' =—=>A; = median class = 30
3
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m = Cumulative frequency preceding the
median class = 16
f = frequency of the median class = 10

C =size of the class =10

N
——m
median = ¢ + -2 C
f
50
—-16
=30+1{-2 10 =39
10
For Mode :
Class Freq
0-10 4
10-20 5
20-30 7
30-40 10
40 - 50 12 —Modal class
50 -60 8
60—-70 4

[ =lower limit of the modal class = 40

f = frequency of modal class =12

f_, = frequency preceding the modal class
f) = frequency succeeding the modal class
C = size of the class = 10
f1=10,1 =28
A=f-f 1 =12-10=2
AN=f-11=12-8=4

Probability
34. Ans: 4

Sol: Please Refer ACE Previous Maths Solution
Booklet

Correlation and Regression Analysis

(Only for EE, CE, IN)

35. Ans: (a)
Sol: Please Refer ACE Previous Maths Solution
Booklet

36. Ans:1
Sol: Please Refer ACE Previous Maths Solution
Booklet

37. Ans: 0.18
Sol: Given: by, = 1.6 and by, = 0.4

r=,b, b,
r=41.6x04

r=0.8

Gy
Now, byx = r—
c

X

c
1.6=0.8—~
GX
o, _16_2
o. 1.8 1

X

= ox=1 and 6,=2

A The angle between two regression lines is
mode =/ + 1 C
A +A, 1-12 o, O,
tan 0 = > 5
) r 6, +0,
=40+ —— |10 =43.33
2+4
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|

Probability

38.

Sol:

P e o

Ans: (a, b, ¢, d)
Y=5X-15----- (1) (given regression line)
The regression coefficient of y on x is byx =5

so option (b) is correct.

Y = 10X — 35 -—--- (i1) (given regression
line)
x=Y 13 _01y+3s

10 10

The regression coefficient of x on y is

byy = 0.1 so option (a) is also correct.

Correlation coefficient r= /b b
=+/0.1x5

39.

Sol:

10 2
So option (c) is also correct.
Equate both equation (i) & (ii) line
5x—15=10x—-35— x =4, y=5

Someansof;=4&§=5

So option (d) is also correct.
Joint Distribution (only For EC)

Ans: (0.32 to 0.34)
Please Refer ACE Previous Maths Solution
Booklet
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01.

Sol:

02.

Sol:

03.

Sol:

04.

Sol:

0s.

Sol:

06.

Sol:

Differential Equation

(Solutions for Text Book Practice Questions)

First Order Differential Equations

Ans: (a)
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (d)
Please Refer ACE previous maths solution

booklet

Ans: (a)
Please Refer ACE previous maths solution

booklet

Ans: 0.4462
Please Refer ACE previous maths solution

booklet

dy dt
—=t+x—
dx dx
tex 3o
dx
Xizl—i-t2
dx
_[ dt d_X
1+t X
tan”' (XJ =logx+C
X
08. Ans: (a)
Sol: Let t=2
X
d—y:t+xd—
dx dx
t+xXx—=t+cott
X
dt _dx
cot(t)

[ tan(t)dt = jd?x+ C

log sec t =log x + logC

sec(zj =xC
X

07. Ans: (a)
dy . y. ¥
Sol: d—X =1 +; X—2 09. Ans: (C)
Sol: Please Refer ACE previous maths solution
Let t=2
X booklet
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Differential Equation

10. Ans: (a)
Sol: Please Refer ACE previous maths solution

booklet

11. Ans: (d)
Sol: Given that (y +x°) dx + (ax+by’) dy = 0 is
an exact differential equation.

Comparing the given differential equation
with general differential equation of the
form M(x,y)dx+N(x,y)dy = 0,

we get M = x* +y and N(x,y) = ax + by’.

Mdx+Ndy = 0 1is exact Differential

Equation if M = N
ox
Consider M = N
OX

=1=a
.. The given differential equation is exact

for a=1 and for all values of b.

12. Ans: (b)

Sol: Given that
2y)dx + (2x logexy)dy=0 ___ (1)

(" Mdx +N dy =0)
= M =2y and N = 2x logx — xy
a_Mzzia—N=2[x.l+logX]—y
Here, Oy ox X
=2+2logx—-y

= The given D.E (1) is not an exact D.E.

M, -N, _2-[2+2logx—y]
Consider 2xlogx —xy
_—(2logx-y) -1
x(2logx—y) x
-1
=I1F= eI - e Z gl —x ! = 1

X

Now,

(lj [(2y)dx +(2x10gx—xy)dy]=(lj(0)
X X

= (ﬁjdx +(2logx —y)dy =0
X

= j(%)dx + I(O —y)dy=c

2
o2y logx— y?=c is a general solution of (1)

13. Ans: (d)
Sol: Given that
(y +xy?) dx + (x-x"y)dy =0 ........ (1)

(" M dx + Ndy =0)
= M=y +xy’ and N = x—x’y

Here, a—M:1+2xy;«t8—N:1—2xy
oy 10)'¢

—=The given D.E (1) is not an exact D.E

Consider L.F =
1 B 1 1
Mx—-Ny (xy+x’y’)-(xy—-x’y’) 2x°y’

Now, [ 1
2x2y2

][(y+xy2>dx+(x—x2y)dy]—[zlzz}<0)
X7y

ace

Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert

online

Affordable Fee | Available 1M |3M |6M [12M |18M and 24 Months Subscription Packages




.V Engineering Publications

29

Differential Equation

14.

Sol:

= 12 +L dx + lz—i dy=0
2x°y  2x 2xy” 2y

:>_[ 12 +L dx—i—j 0—L dy=c
2xy  2x 2y

:>_—1+llo x—llo =c
axy 2 BRTRORY

X 1 . .
. log (—J——z ¢ is a required general
y) Xy

solution of (1).

Ans: (a)
Given (xzy)dx +[x — y3] dy=0...... (D)
(" Mdx + Ndy = 0)

>M=x’yand N=—x’—y’

)y N

Herea—M =x?# —3x’
[6).4

= The given D.E (1) is not an Exact D.E
Consider LF=
1 B 1 | —_1

M.x + Ny (Xzy)x + [—x3 — y3]y y4

Now,

(;—}j[(xzy)dx +ox0 -y )= (— %j(o)

2 3
:{ f de+(x—4+1de=0
y y |y

:J_y);z dx+j{0+§]dy:c

15.

Sol:

16.

Sol:

3

37 +log(y)=c is a general solution

of (1)

Ans: (b)

Given D.E is

(xe* +e")dx + (ye' —xe* )dy=0...... (D
(" Mdx + Mdy = 0)

=>M=xe"+e" and N=ye —xe"
Here, My = 0 # Ny = —¢* — xe”

—The given D.E (1) is not exact D.E
Consider

N, -M, _ (' -xe)-0 —(xe"+e)_
M xe* +e*
[f(y)dy

xe* +e”
=I1F=e == gy

Now,

(e7) [(xe” +€) dx H(ye’ —xe)dy]=(e™) (0)
=f [xee Y+ e Y]dx + [[y—-0]dy=c

2

= (xe*—€")e +e'e + y7 =c

2
B y? = ¢ is a solution of (1)

Ans: (¢)

Given that

x dx + ydy + 2(x*+y*) dx =0 ...... (1)
o, Xdx+ydy =0

X’ +y’

ace
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Differential Equation

17.

Sol:

18.

Sol:

1 2xdx +2ydy
2] x> +y’

= }+2dx=0

1 dx*+y")
2| x> +y’

=

}+2dx=0

:%I(Xzi—yz)d(x2+y2)+j2dx:c

.'.%log(x2 + y2)+ 2x =c¢

Ans: (b)
Givenx dy —ydx +2x>dx=0 ....... )
o XYY dx=0

X

X

:Id[§j+2jxdx:0

Y ix’=cisa general solution of (1).

X

= d(zj +2xdx =0

Ans: (-2)

Given

(y-2x7)dx +(x*’y —x)dy = 0............. (1)

If x" is an L.F then after multiplication with
x", the given equation (1) becomes exact.
Now, X" [ (y=2x*)dx +(y—x)dy] = (x") (0)
—(x"y — 2 Mdx + (x*2y ™y = 0

= M = x"y2x’" & N = x"? y—x"" for

Exact D.EM dx +N dy =0.

19.

Sol:

20.

Sol:

21.

Sol:

Consider 6_M = 6—N

oy 0Ox
X"=y(n+2)x"" - (n+ Dx"

= 1 =—(n+1) (" coefficient of x")

SLon=-2
Ans: (¢)
Please Refer ACE previous maths solution

booklet

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Ans: (a) & (d)

3.2
Given that ﬂ = Lzy
dx X
:>d—y+(zjy= Xy (1)
dx \x

(- ?ﬂ’(x).y:cz(x).y“)
X

= izﬂ + (gj(lJ =x ... )
y dx \xN\y

Using (3) & (4), (2) becomes

—dz (2) )
— 4| = z=x
dx X
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Differential Equation

:>;1—)Z(+(_—2)Z=(— X2) ....... %)

X
.. dz
(- d—+P(X)-Z =Q(x))
X

J.dex —2logx logx’2
X =c = = —2
X

=1F=e¢

Now, the general solution of (5) is given

by Z.% = [lx2 )(izjdx e

X

V4
:>—2:—X+C
X

e i edlisa required solution of (1)

y

22. Ans: (¢)

Sol: Given xj—y +ylogy=xye"
X

:>d—y+llogy= ye*
dx x

= ldy +(log y)(lj = Gh.. A
y dx

X

Cf '(Y)% +T(y)P(x) = Q(x))
X

pnldy_dz
ydx dx
Using (2) & (3). (1) becomes

E+(l)z=e>‘..... (4)

. (3)

dx X

.. dy
(- 4

X

+P(x) 2 = Q(x))

23.

Sol:

24.

Sol:

25.

Sol:

26.

Sol:

27.

Sol:

J.%dx

Now, the general solution of (1) is given

logx

=IF=e¢ =e " =X

by
zx=[e"xdx+c
=(logy)(x) = xe* — e" +c

"~ x.log(y) =e¢*(x — 1) + ¢ is a required

solution of (1)

Higher order
Differential Equations

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (a)
Please Refer ACE previous maths solution

booklet

Ans: 0.368
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (d)
Please Refer ACE previous maths solution

booklet
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Differential Equation

28.

Sol:

29.

Sol:

30.

Sol:

31.

Sol:

Ans: (4.54)
Please Refer ACE previous maths solution

booklet

Ans: (a)

Given that f(D)y =0 ..... (1)

where f(D)=D"+8D*+ 16

= AEism'+8m*+16=0

= (m’+4)*=0

=>m=0%£2i,0+2i

.. The general solution (G.S) of (1) is

y = e™[(c1+cax) cos(2x) + (c3 + c4x) sin

(2x)]

Ans: (a)
Please Refer ACE previous maths solution

booklet

Ans: (b)

Given that f(D) y = Q(x) ...... (D)
where f(D) = D* -3D +2 & Q(x) = ¢
AEism>3m+2=0

=>m=1,2

Lye=cie + cre™

P.I

Given Q(x) = ™ (" Q(x) =ke™)
— Given f(D) = f(a) = f(3) = (3)* = 3(3) +

2=2%#0

32.

Sol:

33.

Sol:

34.

Sol:

Hence, the general solution (G.S) of (1) is

3x
Y= Yo+ yp=(cie* + coe”) + [62 J

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (d)

Given f(D)y = Q(x) ...... (1),
wheére f(D) = D> + 6D + 9 & Q(x) = 5¢ %

(" Qx) =ke™)

Here, f(D) =f(a) =£(-3)=9-18+9=0
=f'D)=f"(a)=1'(-3)=2(3)+6=0
(" f'(D)=2D+6)

=>f'D)=f"@@ =f"(3)=2= 0
(£ (D)=2)

1
f’(a)

. y :X2 |:Se—3x _5
. P =

Now, y, =X’ [ Q(X)}

2 _-3x
€

5
2 2

Ans: (a)
Given f(D)y = Q(x) ....... (1)
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Differential Equation

35.

Sol:

36.

Sol:

where f(D) = D>+ 2D +2
& Q(x) =
sin h(x) = "*‘262(62}{_; J: Qi(x) +

Qa2(x)

For O:(x):

Here, Qi(x) = %e" (" Qi(x) = ke™)

= f(D)=fa)=f(1)=1+2(1)+2=5% 0
(1
2

j‘x (" Qa(x) = ke™)

pEﬁQ()

For Q,(x):

Here, Q,(x) = ( 5

= f(D)=fla)=f(c1)=1-2+2=10

I -1) ,
=— =—| — = —le
e f()QZ() (2 j (2j
e 1
HCHCC, yP:yP'+yP2:E_§
Ans: (a)

Please Refer ACE previous maths solution

booklet

Ans: (b)
Given f(D) y=Q(x) .....
where f(D) =D* + 4

(D,

& Q(x)=sin 2x) (" Q(x) =k sin (ax))

37.

Sol:

38.

Sol:

Here, f(D) = ¢(D%) = ¢(-a’) = ¢ (4) = - 4
+4=0

= f (D) = ¢'(D*)= ¢'(-a>) = ¢/(4) = 2D
0
Now, y, = L) Ca }

1 .
= vy, = X| —sin(2x
Yp [ZD ( ):l

—X
.y, = —cos(2x
Yp 4 (2x)

Ans: (a)
Please Refer ACE previous maths solution

booklet

Ans: (a)
Given f(D) y = Q(x)..... (1)
where f(D) = D”>+ 1 and Q(x) = x

with y(0)=1 ...... )
&y(0)=1.... 3)
C.F

AEism*+1=0
=>m=0%1
. Ye = ¢j cos(x) + ¢ sin (x)

P.I:

NOW: Yo :—Q( )_

£(D)

Sy, =m(x>=[1+®2)r(x>

(%)

D? +1
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=y, = [1=(D?) + (D*)* = (D*)’ +......... 1
yp = [1IHD7) + (DY) — (D) ] =y, = ol +X+X) = (0)+(0).....]
(x)
=y, =x - D*(x) +D*(x) -D°x) + ...... Ly = Ttx+x®
p 47\14
=Yy =X
.. The G.S of (1) is y = ye +yy = cicos(x) + 40. Ans: (a),(b) & (d)
Cosin(X)+X........ 4) Sol: Given that f(D)y = Q(x) ...... (1)

39.

Sol:

=y’ =—c¢sin(x) + cocos(x) + 1.......
Using (2), (4) becomes
I=c;+0+0.......
Using (3), (5) becomes
I=0+cy+1 (or)cy;=0.......
.. The solution of (1) from (4),(6)&(7) is

y =y(x) =x + cosx

Ans: (¢)
Given f(D) y=Q(x) .... (1),
where f(D)=D*+40* & Q(x) =1+ x + x°

Now,
_LQ(X)_;(lﬁ-Xﬁ-Xz)
Y T D) D' + 4%
1 2
:>yp=—D4(l+x+X )
A1+ —
4)x

-1
1 D*
:>yp :W|:1+(Wj:| (1+X+X2)

| p*) (D*Y
:yP47»4[1_(47»4j+(47»4J ..... ](1+X+X2

where f(D)=D*-2D - 1,

Q(x) = €" cos(2x)
AEism’—2m—-1=0
—m=1++2
. Ve =[c1 cosh (\/E)x + ¢y sinh (v/2) ]
P.1:

Given Q(x)= ¢* cos(x) (- Q(x) =™ v(x))

Now, y, = [e*.cos(x)]

f(D)

=y, = eXL(D D cox(x)}

| 1 cox(x)
P _(D+1)2—2(D+l)—1

«J 1
,=¢ o 2cox(x)}

, =€ _(_ 1;_ 5 cox(x)}

(D2 :7a2 :712 :71)

.. The general solution of (1) is given by
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Differential Equation

41.

Sol:

y = Yo T yp = [c1 cosh (\/E)X +

cpsinh (\/E )X]CX — CX%S(X)

Ans: (a)
Given that f(D)y = Q(X) ....... ),
where f(D) = D? — 4D + 4 & Q(x) = ¢ x°

(" Q(x) =e™ v(x))

Now, y, = [e™* x°]

(D)

=y =e ! x>
P f(D+2)

=y =X ! (x*)
YT D2 —4D+2)+4

= yp — 82x|:§(x3)i|

=Yy, = X|:—D2 T sin(x)}
{ 22D_2 - sin(x)}
(D" -2D+1)
=Yy, = X[—_ {-9D+1 sin(x)}

{mfz {<—1—21D+1>2 Si“(")H

_ Xxcos(x)
)
_ xcos(x) 1

1 .
" 4+ —cos(x) ——sin(x
Yp : 5 008(x) = sin(x)

+ % [2 cos x — 2sin(x)]

e2x .XS
Y» =50 Method of Variation
of Parameters
42. Ans: (a) 43. Ans: (a)
Sol: Given f{D)y = Q(x)........ (1) Sol: Given that f(D)y = Q(x) ..... (1)
- e o
where f(D) = D”-2D +1 & Q(x) = Xx. sin(X) where f(D) = D?*+1 & Q(x) = cosec(x)
Now, C.F:
. 2 _
y = [x.V(x)] AEism +1=0
" f(D) .
=>m=0=%1
1 f'(D)
= X{ﬁv(x)} _Lf(D))z V(X)} . Ye = €1 cos(X) +c; sin (X)
Let y. = ¢; u(x) + cv(x) = ¢ cos(x) + ¢,
sin (x)
Then W(u,v) =
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u v| |cos(x) sin(x)| u v| |e* xe>
v V| |-sin(x) cos(x) u' V] Be™ (3xe®™ +¢e™)
P.I: = W =3xe®™ + ™ —3xe™ = ™
Let y, = ci(x). u(x) + cx2(x).v(x) be the P.I:
required particular integral of (1) Let y, = c1(x) .u(x) + ca(x) v(x) be the P.I
Then ci(x) = of (1)
_ '[ Q(Xi;/(X) & C2 (X) — '[ Q(X\)A;’I(X) dX Then
| (0= [V g g5 IQ(X)u(X) i
cosec(x).sin(x) % W
= ¢ (x)= _.[ dx =-x 3xy -2 3x
1 e'x “xe
=c,(x)= —dex =—logx and
e
1 -1
and ¢, (x) = ICOSGC(X) c08(x) 4 I cot(x)dx c,(x) = I Cdx = J' ?dx -—

= log (sin Xx)
¥p = (—X). cos(x) + [log(sin x)]sin(x)
Hence, the general solution of (1) is

Y=Y tYp

44. Ans: (b)

Sol: Given that f(D)y = Q(x) ....... (1)

3x

where f(D)=D>— 6D +9 & Q(x) =—
X

AEism’—6m+9=0
=>m=3,3
= y. = (c1 + cx)e™

Let y. = ¢ .u(x) + cov(x) = c¢;. X + coxe™

Then W = W(u,v) =

45.

Sol:

46.

Sol:

v, = (—logx)(e™) +(_?1j(x )

Hence; the G.S of (1) is given by

Y= Yetyp=(crteax) e + [(logx)e™ + e™]

Euler — Cauchy’s Form

Ans: 09
Please Refer ACE previous maths solution

booklet

Ans: (a)
Please Refer ACE previous maths solution

booklet

ace

Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert

online

Affordable Fee | Available 1M |3M |6M [12M |18M and 24 Months Subscription Packages




Engineering Publications

37

Differential Equation

Partial Differential Equations

47.

Sol:

48.

Sol:

49.

Sol:

50.

Sol:

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (a)

A partial differential equation of the form
(A)
o’u
o

0’u
(B) oxdy

+(E)%+(F)u=Q————(1)

0’u ou
+(0) e + (D)&

is said to be

(i) elliptic type if B* 4AC < 0

(ii) parabolic type if B> —4AC = 0

(iii) hyperbolic type B> —4AC > 0

For the given differential equation, we
have A=y*, B=2xyand C=x"

Consider B>4AC = (2xy)* = 4(y*) (x°)

= B> 4AC=0

.. The given P.D.E is parabolic type.

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Method of Separation
of Variables
51. Ans: (b)
Sol: Please Refer ACE previous maths solution
booklet
52. Ans: (a)
Sol: Given @:2@+u ........ (1)
ox ot
with u(x,0) = 6e >*......... )
Let u(x, t) = X(x).T(t) ....... (3) be the
solution of (1)
Then Gl =X.T &@ =XT.... (4),
ot ox
where T'=d—T & X =d—X
dt dx
Put (4) in (1), we get
X T=2XT' + XT
23 = 2l +1
Let o = 2—T + 1=Kk, where k is a constant
X T
Then z:k and 2—T+1:k
X T
TAX g 14T _(k)
dx T dt 2

:I%dszjderc' &I;de(kz_ljjdt+c”

W ace
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Differential Equation

:>logX:kx+c'&10gT:@k+c”

(k-1)t

+c”

= X=e""" & T=c¢
Now the solution of (1) from (3) & (5) is
given by

k-1

u(x.t) = () (e[ 3 +)

[kx+(k;1)t]+(c’+c”)

=ux,t)=¢ 2 ... (6)
u(x,0) = 67

- ekx-%—(c-*—c’) — 6ef3x
>k=-23&e“)=6........ (7)

..The solution of (1) from (6) & (7) is

given by u(x,t) = 6e > *

Lagranges Linear Equation and
Standard Types
(Only for EC, EE and IN Branches)

53. Ans: (d)

Sol: Given (tanx) p +(tany) q = (tanz) —(1)
(" Pp+Qq=R)
= P =tanx, Q = tany & R = tan(z).

Consider Lagrange’s auxiliary equation for

(1)

& _dy _dz
P Q R
dx dy dz

=

54.

Sol:

Taking the first two fractions of (2), we get
3)

dx  dy
tanx tany

= Jeot(x)dx = fcot(y)dy + log(cy)
= log(sinx) = log(siny) + log(c:)

sin X

=c.....(3
sin(y) : ®)
Taking the last two fractions of (2), we get
dy dz
tany tanz

= [cot(y)dy = Jeot(z)dz+log(c,)
= log(siny) = log(sinz) + logc,

wsin(y)
" sin(z) ]

Hence the required general solution of (1)
sin
4{ . yj
sinz
Ans: (a)

Given that
[x(y—2)]pty(z=x)]q=z(x-y)...... (1)
=P=x(y—2), Q =y(z—x) & R = z(x—y)

1S
sin(x)
sin(y)

Consider
dx d dz
- - e (2)
x(y-2) ylz-x) z(x-y)
Letle,m:l&n:l
X y z

Then /P+mQ+nR=0
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55.

Sol:

= I(ﬁdx + mdy +ndz) = logc,
:>J.%dx+§dy+édz=logc1
=logx + logy + logz = logc;

L XyZ=cj...... 3)
Let /=1, m=1andn =1
Then /P+mQ+nR =0

= J‘(fdx +mdy +ndz) =c,

=J[dx+dy+dz] = ¢,
SXtytz=cy....... (4)
Hence, the general solution of (1) from (3)

& (4)is d(xyz,x +y+2z)=0

Ans: (¢)

Give thatpg=k....... (1)

Letp=a...... (2), where ‘a’ is an arbitrary
constant

Put (2) in (1), we get
aq=k

Consider dz = pdx + qdy
k

= dz=adx+ —dy
a

= [dz=]a dx+f£dy+ c
a

k . : .
. z =ax+t| — [y+c is a required solution
a

of (1)

56.

Sol:

57.

Sol:

Differential Equation
Ans: (d)

Given thatp’=gqz ...... (1)

Letg=ap ..... (2)

Put (2) in (1), we get
p’=apz

= p2 —apz=0

=p(p—az)=0

Considerp—az=20

=p=az

= q=ap = a(az) =a’z

Consider dz=p dx + q dy

— dz=az dx + a’ zdy
1
= [—dz=|adx+ |a’dy+c
J5dz=[edx+ [atdy
-, log(z) = ax + a’y + ¢ is a solution of (1)

Ans: (a)
Given that x(1+y)p=y(1+x)q..... (1)

P:—y q
l+y

1+x

Let — p:Lq:a, where ‘a’ is an
1+x I+y

arbitrary constant.

Then — p=aandiq=a
I+x I+y
:P:a(HX)andq:a(HY)

X y

Consider dx =p dx + q dy
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Differential Equation

:IdZ:I%de+I%mdy+c

~z=a[x +logx] +aly +logy ][+ cisa

solution of (1)

58. Ans: (b)

Sol: Please Refer ACE previous maths solution

booklet

Solution of Wave, Heat and

Laplace Equations
(Only for CE, ME and PI branches)

59. Ans: (b)
L g%

. ou
Sol: G that —=——....... 1
0 iven tha o (1)
..ou o*u
S e
with B.C’s : u(0,t) =0 (""u(0,t)=0)
u(l,t)=0 (" u(lt)=0)

and 1.C: u(x,0) = sin (nx)
(" u(x,0)=f(x))

2 ¢t . [ nmx
Now, a, :ZLf (x).sm[T}lx
2. .
=a, = TJ.O sin(nix).sin(47x )dx

=a, = I; 2 sin(4mx).sin(7x)dx

60.

Sol:

61.

Sol:

=a, = J: cos(4nx — nx) — cos(4nx + nx)dx

=a, = J-Ol [cos(3mx) — cos(5mx)]dx

ro. . 1
—a, = sin(3nx)  sin(5mx)
3n Sm |,
o, = sin(3m) s1n(5n)} [0 0]
| 3m S5m
a4 = 0

Ans: 0.395
Please Refer ACE previous maths solution

booklet

Ans: (a)
2 2
Given gt—‘j = 4% ...... (1)

ot* ox’

with B.C’s: u(0,0) =0 ("~ u(0,t) = 0)

u(m,t) =0 (" u(m,t)=0)

& 1L.C:u(x,0)=sin(x) (" u(x,0)=1(x))
0
au(X,O) =0

( %u(x,O) = O))

Now, the formula of general solution of (1)

is given by
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Differential Equation

u(x,t) = Z a, .sin[%} cos( nzct )
n=1

=u(x,t) = ian.sin(nx).cos@nt) ....... (2)

n=l

Put t = 0 in above, we get
u(x,0) = Zan sin(nx)
n=1

=sin(x) = a;. sin(x) + a, sin(2x)+ assin(3x)
+ ...
=a;=1,a,=0,a3=0,
. The solution of (1) from (2) & (3) is
u(x,t) = a;.sin(x). cos(2t) +aysin(2x).cos(4t)
= sin (X) . cos(2t)

Hence,

62. Ans: (a)

Sol:

with 1.C’s: u(x,0) = 0
(" u(x,0) = f(x))

0 >
—u(x,0) =4xe™
o u(x,0) =4x

[ %u(x,()) = g(x))

63.

Sol:

=>C=L{x)=0&g(x)= 4xe™

Now, the formula of general solution of (1)
is

u(x,t) =

%[f(x —ct) + f(x +ct)]+ %fo:g(s)ds

X+t
= u(x,t) = —[O+O]+1 I4se ds

x—t

Sut) = (1) LX:(—ZS)e—SZ ds

= ux,t) = (-1) (&)

= u(x,t)= e 0 — g’
Lu(ll) =
2 2 2
e (FDF _ o+ _ 0 27 4
Ans: (b)
Given that uy = Uyy. ...... (1)

( Uyt = Czuxx)

with B.C's: u(0,t) =0

(" u(0,t) =0)
u(m,t)=0 (“u(Lt)=0)
& 1.C's:u(x,0)=0 ("u(x,0)=0)
(x,0) = 2sin(x)
.. ou(x,0)
S i)

Then the solution of (1) is given by
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Differential Equation

64.

Sol:

65.

Sol:

66.

Sol:

u(x,t) = an .sin[?).sin( m;ctj
n=1

= u(x,t) = ibn.sin(nx).sin(nt) ........ )

n=l

= i b_.sin(nx).cos(nt).(n)

n=l

- ou(x,t)
ot

:>§U(X,O) = z nb, .sin(nx)
n=l

=2 sinx =b; sin(x) + 2b, sin(2x) + 3bs sin

. The solution of (1) from (2) & (3) is

given by
u(x,t)=b; sin(x).sin (t) + b, sin (2x) . cos(2t)

+ . = 2 sin(X) sin(t)

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

5 10 ©
L{f(t)}= Ie‘“ 2dt+ J.e’St 0dt +J.e_5te4tdt
5 10

0

e—st 5 e(4—s)t ©
= +
-5 4-s ),

2 fo-2)

4-s

67. Ans: (d)
Sol:  Let f(t) = cost

L)} = 5"~ =1(5)

s?+1

By first shifting theorem
L{e ™ f(t)} =f(s +a)
s+4

Now L{e"4t cost}= f(s+4)= [y
s+4) +

68. Ans: (¢)
Sol: - LetA(t) = sin6t

(Y]

" s 36
-6 —12s
2s)=
(s +36) s (s +36f
We know that L{tnf(t)}: (1) £(s)
Now L {t. sin6t}=(-1)" f'(s)

£(s)

f'(s)=

~ (-128)  12s
(@ +36) (s +36f

69.
12s
(s> +36f

By first shifting theorem

Sol: we have Litsin6t}= =f(s)
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Differential Equation

12(s +1)

L{efl(fSin&)}: fls+1)= (s+1)+36

70. Ans: (a)

Sol: given  f(t) = u(t-4)(t-4)> + 4u(t — 4)
Let g(t)=t*
Ligl}= % =)
Now  Lif()}=cels) 45
S

(" By second shifting theorem)

—4s
= L{f(t)}=e* ‘g 4 e“‘s(z + ij

S S s s

71. Ans: (a)
Sol: Let f(t) ="~ ¢ ™

L=l —e )= L £y

s—a S+b

By Laplace transform of division with‘t’

L{@} = ]jf(s)ds

at —bt 0
. L{e ‘e }=I( 11 jds
t "\s—a s+b

= [log(s —a)—log(s + b)]”

1o (s—aj N “ 1o (l—a/sj -
Hs+o)] | Advbss)),

s—a s+b
s+b s—a
72.

Sol: let f(t) = cosmt

L) = 5= =1()

s + @

By first shifting theorem L {e™' f(t)} =

s+3

f(s+a)= > = g(s)

(s + 3)2 + o
Now by Laplace transform of integrals

s+3

fjce -5

73. Ans: (¢)
Sol: Please Refer ACE previous maths solution

booklet

74.

Sol: e cos3tdt = L{cos3t}

oe—38

75. Ans: (b)
Sol: Please Refer ACE previous maths solution

booklet

76. Ans: (a)
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_ +5 4| =1 2 e ™
Sol: L' > l_pn =, 2 L =u(t— H(t-
{(s+1)(s+3)} {s+3 s+1} ;= ult-a) orH(-a)
(By partial fraction)
oMy get = oet o 80. Ans: (d)
1 -1
Sol: Let f(s)=—=L {f(s)} =t
77. Ans: (a) ( ) s?
- By first shifting th
Sol: Let f(s)z : 1 :_1+ 12 N 1 y 1irst shifting theorem
s’(s+1) s 7 s+l
O 1 o
“ei e
- +
L-l{z;}:p{_uiﬁL} ;
s (S + 1) soos7 s+l By second shifting theorem
= l+t+e' =t-1l+e" L' {e™f(s)} = f(t-a) H(t-a)
78. Ans: (a) )
Sol: are™ S t=4¢? (t-2)H(t-2)
(s + l)
L‘l{ Sz+49 3 %} - L—l{ SZ+49}+L‘1{—2
+ - +
° 58 > ° 81. Ans: (b)
a4 4
+L {—} y
s—3 Sol: Let f (s) = log(—bj =log(s—a)-log(s— b)
S —
1 3 1 _ 1 1
:L71 S +— -l f(S)————
{s2+9} 12 {s2+9} s—a s-b
L (g) =™ _ ot
+L {%} +4L" {L} ()
s s—3 = (Dt f(t) =™ — ™
:cos3t+isin3t+3t+4e3t = ’f(t):—l(eat —eb‘)
12 t
bt _ _at
79. f(t)z € t (&
Sol:  Unit step function is
0 for t<O
u(t—a)=H(t-a)= 82. Ans: (a)
1 for t>0 ) _
Sol: Given D.E.isf'(t)+5f(t)=1fort>0
We have Liu(t—a)}="—(s>0) (" u(t) =1 for t0)
]
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Differential Equation

— L{ f'(t) 5f(t)} =L{1}

= L{f’(t)}+5f(t)}=é
= s (s)- £(0)+5L{f(¢)} =
= sL{(t+1)}-1+5L{f(¢)} =

= L{f(t)}(s+5)—1=§

= Lif(0)}= 5(85115)
a1 s+1 1 !
=1 {s(ﬁs)}: {5 ~5(545)
— )+ 2

Q| =

Y | =

:%(1 +4e)

- f(t) = 0.24+0.8¢ ™"

83. Ans: (a)
Sol: Given,
D.Eisf''(t)—f(it)=1
= L{f' () - f()}=L{1}

= (5" £(5) — [O)-£'(0)}— L{f(t)} = -
S

= L{f(t)}(s*— 1) :é
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01.

Sol:

02.

Sol:

Complex Variables

(Solutions for Text Book Practice Questions)

Analytic Function
Ans: (a, b, ¢) 03. Ans: (d)
Let utiv=w =f(z) = (x + ¢" siny 4) + | Sol: Letw=1f(z)= z

i(y+e ™ cosy)

Thenu=x+e sin(y)—4andv=y+e”
cos(y)

=Su=1-¢e"siny,u,=¢" cos (y),

= vx=—¢ cos(y)and vy=1+¢ ™ (-siny)
Here, ux = vy and v, = —uy at every point and
also u, v, uy, uy, vy, vy are continuous at every
point

= w = f(z) = ut+ iv is differentiable at every
point.

= w = f(z) = u +iv is analytic at every point.

.. Options (a), (b) and (c) are correct.

Ans: (a)

Letu+iv=1(z)=xz

Then u + iv = f(z) = x(x + iy) = x> + ixy
—u=x"and v=xy

=S u=2X,uy, =0, vy =y, vy = X

Here, uy = vy and v, = — uy satisfy only at
origin and u, v, uy, Uy, Vx, Vy are also
continuous at origin.

f(z) =u + iv is differentiable only at origin.

..Option (a) is correct.

04.

Sol:

0s.

Sol:

06.

Sol:

Thenu+iv=1f(z)=x—-1v

u=xandv=-y

u=1,u,=0,vx=0, vy =-1

Here, u, = v, will not satisfy at any point

= f(z) = u + iv is not differentiable at any
point

. f(z) =u + iv is not analytic at any point.

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Ans:(a)
Please Refer ACE previous maths solution

booklet

Ans: (b)

Letu+iv=f(z) = (x*+ ¢, y2 —2xy) +1i(ca X
— y* + 2xy) be analytic. Then the C—R
equations ux = vy and vy = — u, will satisfy.

= 2x2y=-2y+2x

and 2c,x + 2y =—(2c; y —2x)

ci=—landc, =1
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Complex Variables

07.

Sol:

08.

Sol:

09.

Sol:

10.

Sol:

Ans: (2)
Please Refer ACE previous maths solution

booklet

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (2)
Please Refer ACE previous maths solution

booklet

Ans: (¢)
Given that u = u(r, 0) =r* cos (26)
= u, = 2rcos(20) and uy = — 2r” sin (26).

Consider dv = Y dr + @de for v(r, 0)
or 00

—dv= (_—luejdr+ (ru,)do
T

( u, zlve &v, :_—luej
r r

=dv= {_—1 (— 2r? sin(29))}dr +[r(2r cos(26))|de

r
= dv = [2r sin (20)]dr + [2r” cos (260)]dO
= dv = d[r” sin (20)]
= [dv=[d]r*sin(20)]+ k
~v = v(r, 0) = r’.sin (20) + k is a required

harmonic conjugate function of u(r, 0).

11.

Sol:

12.

Sol:

Ans: (a, ¢)

Given that v=y’ + 2y —3x’y
:>VX:—6XY,Vy:3y2+2—3X2

Consider du = usdx + u,dy

= du = (vy)dx + ( - v,)dy

(vu,=v,&v, =-u))

= du = (3y* + 2 — 3x%) dx + (6xy) dy

= Idu = I(de —3X2dx)+ J‘d(3xy2 )+ k
Su=2x—x’+3xy” + k is a real part of f(2).
Consider f(z) =u + iv

= fz)=Q2x —x +3xy° + k) +1i(y’ + 2y —
3x%y)

o f(z)=2z-7’ + (k +10) =2z — 2z’ + ¢, where

c =k +10, is a required analytic function.

Ans: (¢)

Given u = (x—1)° — 3xy” + 3y*

= u, = 3(x=1)* -3y” and u, =— 6xy + 6y
Consider f'(z) = u, — iuy

= f'(2) = [3(x—1)*-3y*] + i [6xy-6Y]
= ' () =[3(z-1)* - 0] + i(0-0)

('.'x by z&y by O)

= If‘(z)dz :J‘3(Z—1)2dz+c

f(z) = (z — 1)’ + ¢ is a required analytic

function.
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Complex Variables

13.

Sol:

14.

Sol:

Complex Integration

Ans: (a)

Let I= If(z)dz

(L1)
Then I = I(y—x—3ix2de+idy)
= 0)

z=(0,

The equation of line segment from a point (0,

0) to (1, 1) is given by Y=Y _XTX
Yo=Y XX
Y AL
C
oo.o
N y—OZX—O
-0 1-0
=y=X
= dy =dx

Now, I = j.(x—x—3ix2de+idx)

x=0

= 1= (1+) j(—3ix2)dx

x=0

XY
:>I—(1+1)( 313}

= I=—i(1+i)=—(i+i)

SI=1-1

Ans: (b)
Let 1= [f(z)dz, where f(z) =7’
1+

Then I = _[zzdz

z=0

15.

Sol:

16.

Sol:

3 1+
= I= [Z?J (- f(z) is analytic function)
0

=I=
3
L P +30)7G)+3000G) + () 1+3i-3-i
- 3 3
e —-2+2i
3
Ans: (0)

Letf(z)= e

Here, z° is an analytic function every where
= —7* is an analytic function every where

— e isan analytic function every where

= f (Z) e is an analytic function in the
closed region R bounded by closed curve ‘c’
in the complex plane

.. By Cauchy’s theorem, we have j?f (z)dz=0

Ans: (0)

z* + cos(z)
(z — 4)3 (z + 2)
Them the singular points of f(z) are given by

Let f(z)=

equating the denominator to zero i.e (z — 4)°
(z+2)=0

= z =4, z=-2 are singular points.

= Both singular points lie out side the given
region R bounded by ¢ : |[z—2[=1.

.. By Cauchy’s theorem, we have

If(z)dz =0
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Complex Variables

17.

Sol:

18.

Sol:

19.

Sol:

20.

Sol:

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Ans: (a)
1

Let f(z) = —
z°e

Z

Then the singular point of f(z) is z= 0

2 2

LS

6 ()

b
1Y
¥ .0 X

= The singular point z =0 lies inside the

given region bounded by ¢ : 9x + 4y* = 1

So, consider f(z) = (I)(Z) = [ e;]z
7 —

[z-z,[

Now, by cauchy’s integral formula, we have

fricke= 2 2]

§f(z) dz = 2ni(— e’ ): 27

z=0

Ans: (b)
Please Refer ACE previous maths solution

booklet

Ans: (0.5)
Please Refer ACE previous maths solution

booklet

21.

Sol:

Ans: (¢)

V4

Let f(Z) = m

Then the singular points of f(z) are z=—1 and
z=-2
= Both singular points z = —1 and z = -2 lie

inside the circle |z| =4

So, consider f(z)=

z z
L), L
b A Ry R o
where ¢; & ¢, are circles |z—(—1)=r; and

|z—(—2)|=r> respectively.

y

h

= §f(zhz= 2ni[ z

C Z+

2 7=—1 Z 1 7=

) )
+2mi
v —-1+2 -2+1

" SGf(z)dz =2mi[-1+2]=2ni

C
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Complex Variables

22.

Sol:

23.

Sol:

24.

Sol:

25.

Sol:

Ans: (d)
Please Refer ACE previous maths solution

booklet
Taylor and Laurent Series

Ans: (b)
Please Refer ACE previous maths solution
booklet

Ans: (a, b, d)
1
Given that f(z) = Z° e*
—=1(z) has a singular pointat z=0

1
Now, f(z) =7’ e*

G

=>f(z)=2"|1+ | +

= f(z)= 24z’ 4zt l+ll+li2+ .....
2 31 4z Sz

which is a Laurent series expansion of f(z)
aboutz=0

) 1 1 1 1

The coefficient of —zand —are— & —

z z 51 4

respectively.

.. Options (a), (b) and (d) are correct.

Ans: (a)

Let f(z) = log(z) and zp = 1

Then the Taylor series expansion of f(z) about
a point z = 7, in the given region |z—zo|<r is

given by

26.

Sol:

27.

Sol:

28.

Sol:

f(z) = f(z0)+ (z—20)f '(z0)+
le=z,)" 2Z!°) £1(z,)+ 222) 3!Z°)f'”(zo)+ (D)
Consider f(z) =logz and

f(zo) = f(1) =log (1) =0

= f'(z):éandf'(zo):f'(l):l

= "(z)=—Land £(z,)=£"(1)=1

z
2
= £(z)= 2 and £ (z,) = £"'(1)=2
z
Substituting above all in (1), we get
f(z) = (0) + (z-1)(1)+

(z-1) ., (-1
5 (1)+ 3 2)+...

slogz)=(z—1)— @), 1) (-1
2 3 4

which is a Taylor series expansion of f(z)

about z = 1 in the region |z—1|<1

Ans: (d)
Please Refer ACE previous maths solution

booklet

Residues
Ans: (d)
Please Refer ACE previous maths solution

booklet

Ans: (a, b, ¢)

az® +B

(z —1)2 (z + 2)

Given that f(z) =
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Complex Variables

29.

Sol:

= z =1, and z = -2 are the singular points of
f(z) and z=1 & z = — 2 are poles of order 2

and one respectively.

Also given that Res(f(z): z=1) =
1 d 2 (XZ2 +3 5
= ——Lt| —lz-1) . ———} |=—
(2—1)291{dz {(Z ) (z—1)2(2+2)H 9
B 2
L i(az +BH:§
=l dz\ z+2 9

[ (z+2)2az)— (02 +B)1)| 5
= (2+2) }5

O | L\

z—1

- 60(—(0L+B)_ 5

9 9

_ su b _s0)-(0)
9 9

La=1&8B=0

Hence, options (a), (b) & (c) are true.

Ans: (b)

Given f(z) = m ( f(z) -

&)

= f(z) has a singular point at z = g

.
=>z= EIS a pole of order one

=6

Now, R, =Res(f(z) : z=

LR = E—i—cos .z
2 2 2

N3

30.

Sol:

31.

Sol:

32.

Sol:

Ans: (1)

Given that f(z)=_<

~__and singular point
SIm\z

z=0

= The singular point z = 0 is a pole of order

one.
= Now, R =Res(f(z) : z=0) = M
v'(0)
<|>(z)j
.o f _ N4
[ (2) v(2)
N
L cos(O) 1
SRy =1
Ans: (b)

Please Refer ACE previous maths solution

booklet

Ans: (0)

Given f(z) = &(Z)

= The singular point of f(z) is z= 0

3 5 7
Now, f(z) = 1 -2 22
z o5t 7

= f(z)zl—lz2 +lz4 —l—z6 +....
3! 5! 7!

.. The singular point z = 0 is a removable
singular point of f(z) and the residue of f(z) at

z =0 1s zero.
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Complex Variables

33.

Sol:

34.

Sol:

Ans: (¢)

7
Given that f(z) = z.e*

= The singular point of f(z) is z=0

7

Now, f(z) = z.e”

(.60

= f(z)=2z|1+

_ AL (7L
- f(z)_z+(7)+(2JZ+(3JZ2 +

. z =0 is an essential singular point of f(z)

and the residue of f(z) at z=0 is 4—29

Ans: (a, b, ¢)

(a) Let f(z) = and singular point be z =

72
1

Then the singular point z =1 is a pole of order

one.
= R = res(f(s) 7 1)= 5{(2_1).(21)2&“)}
= Rl :L:l

1+1 2

.. Option (a) is a true statement.
(b) Letf(z)=2" & c: |z =1
Then f(z) is an analytic function everywhere

= f(z) 1s analytic inside & on ‘C’

35.

Sol:

Hence, option (b) is a true statement

(©) Let f(z) = éz ﬁ { f(z)= (Z(I)_(Zz) )J

Then the singular point of f(z) is z=0
= The singular point lies inside ‘c’.

Now, by cauchy’s integral formula, we have

iﬁf(z)dz =2mi d)(O)

= &f(z)dz =2mi(1),_, =2mi

1 1 .
= 2—7[:1 C f(Z)dZ = %(2TC1) =1

.. Option (c) is a true statement.

(d) Letfiz) = z

Then, f(z) = z is not differentiable at any
point

=>1f(z) = 7 is not analytic at any point.

.. Option (d) is not a true statement.

Hence, option (a), (b) & (c) are correct

answer.

Ans: (¢)
Please Refer ACE previous maths solution

booklet

Sequence and Series (Only for EC)

36. Ans: (a,b
. By cauchy’s theorem, we have (2, b)
-1
> 2 (z+2)
i;f(z) dz=0 Sol : LetZ:un :Z(—s)n
C n=1 n=1 (n + 1) 4
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o1 n 37. Ans: (0.2
Thenun=%&un+l=% 02 )
(n+1).4" (n+2) .4 Sol: Let Xu, = X(3+4i)".2"
Uy (Z + 2)n ) (n _+_1)3'4n Thenu, =3 +4i) .z

u (n + 2)3.4n+1

n

1 3
n3[1+j
un+1 n (Z+2)

p— =

u 374
" n3(1+2j
n

(z+2)"

Now, /= Lt Unet | _ :
n~>oo‘ un ‘ n%w( 2) 4
I+
n
_ zZ+2
4

= The given series is convergent if / < 1 (by
Ratio test)

z+2 <1

= [z+2|<4,
The region of convergence (R.O.C) is
|z + 2| <4 radius of convergence is R = 4 and

centre of the circle of convergence is zg = 2.

38.

Sol:

1

n

1
"= Lt[3+4i) 2"

n—o

Now, /= Lt |un
n—oo

== Lt|(3+4i)]
=1=p3+4i || =5[
= The given series is convergent if / < 1

=5|z<1

:>|Z|<l 0f|z—0|<l
5 5
.. The R.O.C of the given series is |z — 0] < %

. : 1
and radius of convergence is R = 3

Ans: (b, d)
Please Refer ACE previous maths solution

bookle
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NUMERICAL METHODS

SOLUTIONS OF ALGEBRAIC AND
TRANSCENDENTAL EQUATIONS

(Solutions for Text Book Practice Questions)

01. Ans: (a) l
Sol: Please Refer ACE previous maths solution 0 1 2 3
booklet By false position method
2% £(3)-3xf(2)
lst —
02. Ans: (b) Approx X, f3)-f2)
Sol: Let f(x)=xe"-1
=
f(0)=-1<0 L _2x16-3x(-1) 35
f(l)=e—1>1 L 16+1 17 7
s
0+1 Sol: Please Refer ACE previous maths solution
1* approx x, =——=0.5
2 booklet
Now f(x;) = f(0.5) = (0.5)e™ — 1
= 0.1756 <0 06. Ans: (d)
. — 2 _
Here (0.5), f(1) have opposite signs Sol: - Let f(lx) X-2
f =2
.. The root lies between 0.5 and 1 () =2x
0.5+1 Given x¢ = —1
nd .
2" approx x, = =0.75 By N-R method
X =x. — f(Xo)
1 — 20 1
03. £'(x,)
Sol: Please Refer ACE previous maths solution f(_l)
=X, =-1l-—
booklet : £'(1)
(1)
04. Ans: (a) = X :—1—__2
. = 3 J— —
Sol: Let fx)=x—-2x-5 Cx =15
f2)=-1<0 2" Approximation:
f(3)=16>0
3) f(x)
X, =X, ——
f (Xl)
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= X, =-1.5-

=X, =-1.416

If we continue like this the root converges to

-

_3xf(2.5)-2.5xf(3)

TR T T 09)- ()
_3x(0.25)-2.5x(1) _0.75-2.5 _ )33
0.25-1 -0.75 '

NUMERICAL INTEGRATION

07. Ans: (a)
. ) 11. Ans: (¢)
Sol: Please Refer ACE previous maths solution
Sol: Giveny=2"
booklet
Number of sub intervalsn=4:h=1
08 x|=1 10 (1|2 |3
. ) . yl2"[2°[2"[22]2°
Sol: Please Refer ACE previous maths solution
booklet 05(1 12 (|4 |8
Yo [ Y1 |Y2|Y3|Y4
09. Ans: (a) By Trapezoidal rule
Sol: Given N-R iterative formula is 3 h
o [ydx="llyo +ya)+ 20y, +y. +y,)]
Xn-%—l =— (1) .
2%, 1 22.5
, - =—[(0.5+8)+2(1+2+4)="22=11.25
If ‘X’ is a root at nth approximation, then 2 2
Xn=Xthen Xp+1 =X 1 Xp2 =X, oovinnnn.
12.
.. From (1)
Sol: Please Refer ACE previous maths solution
X2 +b 2 2
X = . =2x"=x"+b booklet
R
X =b=0 13. Ans: (b)
10. Ans: (b) Sol: Let f(X) = XeX
Sol: Let f(x)=x*—4x + 4 fi(x) =xe* + ¢ =" (x+1)
11 _ X X
Given initial values are xo =3, x; = 2.5 fFrx)=e(+x+rDe
By secant method =et(x+2)
o Xof(X1)—X1f(Xo) Here (a, b) =(1, 2)
, =
f(Xl)_f(Xo) h:b_a:l
n n
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Max f''(c) = f''(2)
1<C<2 =4¢
We know that absolute error in Trapezoidal

2
rule < T—z(b—a)xmaxf“(c)l <C<2

2
Given h—x(b —a)xmaxf'(c)= l><10_6
12 3

1<C<2

= L2><1><4e2 :lxlO_6
12n 3

2
€
nz

- —=10"°

= 10%? =n?

= (10°¢)* =n?

.. n=1000e

14. Ans: (d)
Sol: Please Refer ACE previous maths solution

booklet

15.
Sol: Please Refer ACE previous maths solution

booklet

16. Ans: (d)

Sol: Please Refer ACE previous maths solution

booklet

17. Ans: (b)

T
Sol:  Fly wheel energy =J.Td9 (9 in radions)
0

h
=§[(T0 + T, )+ 4(T, + T, + T, )+ 2(T, + T, )]

(By Simpson’s % rule)

- Energy _®/3 (0+0)+4(1066+0-355)
3 +2(~323+323)

=992.74= 993

NUMERICAL SOLUTIONS OF ORDINARY
DIFFERENTIAL EQUATIONS

18.
) . dy )
Sol: given D.Eis —=xy+x
dx
y(0)=0.1=>x%xp=0:y0=0.1
y(02)=?2=x,=02:y,="?
h=0.2
we have

V' =xy+x'= Vi =Xy, +X; =0+0=0

y'=(xy' +y)+2x
= ylol =XOYE +y, +2x,
—0+0.1+0=0.1

By Taylor series up to h” term

2

h . h
y, =y(x,)=y, +TIYE +7!YE1

2
= y(02)=01+ 22 (0)+ (0-;) 0.1)
Angle 0 60 120 180 | 240 | 300 360
(degree)
Torque | O 1066 | =323 | 0 323 | -355 |0
(Nm)
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= v(0.2) = 0.1 + 0.2 + 0.002
=0.302

19.
Sol: Given D.E is y' = x—y with y(0) =0
h=0.1
Here f(x, y) = x—y:
X0=0:y0=0
x1=0.1:y;=?
By forward Euler’s method
y1 = Yo *+hf(xo, yo)
= ¥1 = Yo+ h(xo—yo)
= y(0.1)=0+(0.1) (0-0)
=0
Sy (0.1)=0

20.
Sol: Please Refer ACE previous maths solution

booklet

21.
Sol: Please Refer ACE previous maths solution

booklet

22. Ans: (0.96)

Sol: Given D.E is dy _ —2xy’
dx

YT =Yt h(_ 2X0Y§>: 1

24.

Sol:

Here f(x, y) =y + 2x — X
Giveny(0)=1=x0=0:yp=1
h=0.1
By modified Euler’s method

1
Yi =Y +E(K1 +K2) """"""" (D

K = hf(xo, yo)

= K, =h(yo + 2x0 —x?) = 0.1(1) = 0.1
Ky =hf(xo + h, yo + Ky)

= K, = h[(yo + K;)+2(xo + h) — (xo + h)*]
= (0.1)[(1+0.1)+2(0.1)—(0.1)*] = 0.129

- From (1) y, =1+%(0.1+0.129)

= y(0.1)=1.1145

Exact solution is y(x) = x> + ¢*
y(0.1) = (0.1)* + ' = 1.1151

Absolute error = |1.1145—1.1151| = 0.00067

Ans: (0.1103)

Given D.E. is % =X+Yy

Given y(0) =1 a);d h=0.1
Here f(x,y)=x+y
x0=0:y0=1
x; =0.1
By 4" order R-K method

V=Y, +é(K1 +2K, +2K, +K,)

1 .
Yi=Yo +§0‘2(_ 2X0Y§ _2X1Y1) )
=1-0.04=0.96 Ky = hf(xo, yo) = Ki = (0.1)(0+1)
= K;=0.1

23. Ans: (0.00067)
Sol: GivenD.E.is y'=y+2x—x’
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SMINEREN]
jKﬁ(o.l{(m%Hl )

= K,=0.11

K, = hf(x0 +%,y0 +£]

h K
K, =hf| x, +—,y, +—
3 (0 2}’0 2}

3]
o) 2]

K;=0.1x1105=0.1105
K4 = hf(xo + h, yo + Ks)
= h[(xo + h) + (yo + K3)]
— Ky = (0.1)[(0+0.1)+(140.1105)]
S Ky=0.12105

From (1)
1
Yi =Y +E(K1 +2K, +K, +K4)

y1=y(0.1)=0.1103

INTERPOLATION (For CE only)

25.

Sol: (i) Lagranges interpolation
xo=1: x1=2 : X, =4
yvo=3: yi=4: y2=6

By Lagranges interpolation

_ (X_Xl)(x_xz) + (X_Xo)(x_xz)
f(X)_ (Xo _Xl)(XO Xz)yo ((Xl _XO))((XI _X)z)Y1
—1_(7‘2_7‘2)(7‘2_71‘1)}]2
_(x—2)(x—4) (x—l)(x—4)
:>f( )_ (_1)(_3) (3)"' (1)(_2) ()
(X—IXX—Z)()
(3)2)

6(x> —6x +8)—-12(x* —5x +4)
+6(x* =3x+2)

:>f(x): P
:f(x)=6x+12: )
LX) =x+2

flx)=1

Now f(3)=5:f'(3) =1

(i1) Newton’s divided difference interpolation

X |y Ay
Xo (1) (3) yo
(1)
X1 2 4 vy 0
1
x2 4 6 Y2

By Newton’s divided interpolation

f(x) = yo + (x = x0) flxo, X1] + (x = X0)(x —
1) X0, X1, X2]
> fx)=3+x-11)+x-1)(x-2)0

fix)=x+2

fl(x)=1

Now f(3)=5
f'(3)=1
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(ii1)) Newton’s backward interpolation

-4 Y Vy sz V3y
X0 4 1 y0
2= Vy1
X1 6 3 Yi 3= v2y2
, 0)=
X 8 8 5=V Y3 ;
2
Y2 3= V2y3 v Y3
X3 10 16 V3 8= VY3
Here h=2
P X—X, X-X; _ x—10
h h 2
By Newton’s backward interpolation
P(P+1
f(x)=y, +PVy, +%sz3
. P(P+1)(P+2)sz3

3!

:>f(x)=16+[X_Zloj(8)+(x_loj(x—_8j+(3)+0

2 2

2
Now f(1)= 2
8
fi(1)=-=2
26.
Sol: (i) Newton’s forward interpolation
X y Ay Ay Ay
X0 4 1 Yo
2 Ay
6 3 3
5 AZYO 0
8 8 Ay
10
16 8 3
Here h=2;
P X=X, _X-— 4
h 2
By Newton’s Forward interpolation
P(P -1 P(P-1)P-2
f(x) =y, + PAy, + <2' )A2y0 + ( 3)'( )Asyo

:>f(x):1+(ﬂj(2)+wx(3)+0

2 4x2!

- f(x)=1+(x—4)+%(xz ~10x +24)

8x—80 x’—18x+80
= f(x)=16+2_2 4 2 T () 8+8x —32+3x> —30x + 72
8 = f(x)= 2
128 +(32x —320) + 3x* — 54x + 240 s
= f(x)= 3x> —22x + 48
8 = f (X) = <
3x° —22x + 48 - —
= f(x) = fl(X)=6x 22 3x-11
8 8 4
6x —22
fl(x)z X Now f(1)=§
8 8
fi(l)=-2
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FOR ESE ONLY

27. Ans: (a)

Sol: Given equations can be written as

3-2x, —
X, = % (From equation 3)
1-2x, —
X, = —X31 X3 (From equation 2)
- 2
X, = > X‘3 X2 (From equation 1)

1* approximations

1) _ 3—2X(20) —x(;”

xll) 3 =1
co_1=2x—x® 1ea()-0 1
: 3 3 3
5—1+2(1j
(1) _ 5—X§1) —2X(21) D 3
Xy = =
3 3
4+—
31455
9

28. Ans: (b)
Sol: Given equation is X = cosx
This equation is in a form x = ¢(x)
Let  ¢(x)=cosx
b'(x) = —sinx

Clearly [¢'(x)| <1 V x
Given x, =L
4

1* approximation x; = ¢(xo)

= X] = COSXp

= X, =cosn/4=%
X, = . 0.7072
)
29. Ans: (a)
Sol: Since 5 data points given A*y, =0
= (E-1)*yo=0
= [(E*~2E+ 1)(E*-2E+ 1)]yo=0
= E'yy — 4E’y, + 6E%y, — 4By, + yo =0
= ya—4y; + 6y —4y1 Tyo=0
=81 -4y;+6x9-4x3+1=0
= 4y; =124

SoY3 = 31

30. Ans: (d)
Sol: Ac*=e""_e*=¢c"("-1)
A= _ ) — et (= 1)
= ("= 1) [ — ¢
= ("= ("= 1e* = (" - 1)%"
Continue like this
A"e* = (e"-1)" &
From the options put h =1
A =(e-1)"¢e"
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