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Propositional Logic

) Detailed Explanation

2 ;

Try Yourself Questions

T1 : Solution

(a)
[(lobAQ) = (ovg)lv~pvag

~(prq)v(pva)v~p v q
(~pv~q)v(pvag)v~p v g

(~pvp)v(~gvag)v~p v g
TvTv~pvg
T

T2 : Solution

(d)

- vx —(Px)— 3y Qy))
Ix(=Px)v Iy Q(y))

Ix (—Ely Qy) - —P(x))
—Nx(P(x) A=y Q(y))

n

Ix(Ax) =3y QAy))

n

n

n

T3 : Solution

(b)

For every person x, if person x is female and person x is a parent, then there exists a person y such that
person x is the mother of person vy.

F(x) : x is female

P(x) : x is a parent.

M(x, y) : x is the mother of y

Vx ((F(x) A P(x)) =3y M(x, y))

= VxEly((F(x) AP(x)) > M(x, y))
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : GATE 2024 3

(b)

Given: Vxe R ifx>2thenx® >4
Contrapositive is: Vxe R if x> <4 thenx <2
Converse is: Vxe R ifx° > 4 thenx > 2

Inverse is: Vxe R if x <2 then x° < 4

T5 : Solution

(c)
VxVyVz ((Apple (x) A Apple (y) A Apple (2)) > (x=y v x=2zv y=2)

T6 : Solution

(a)

In 1, both hypothesis are true and conclusion is also true by Modes Ponens.
Socrates is human : p

Socrates is mortal : g

pP—Q

p

- g = by Modus Ponens

In I, both hypothesis are true and conclusion is also true by Modus Tollens.
MADE EASY is closed today : g

It will rain today : p

pP—q

~q

- ~p_ = by Modus Tollens

T7 : Solution

(d)

plap—-qg|~(o—=q |~g|~(o=>q9 —>~q| |p|q|pP—=g|~g—=~p|(p—Q) < (~g—~D)
TIT] T F F T TIT] T T T

TIF| F T T T TIF| F F T

FIT| T F F T FIT| T T T

FIF| T F T T FIF| T T T
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4 Computer Science & IT e Discrete & Engineering Mathematics MBDE ERSY

T8 : Solution

(d)
(1) ~ (Vx)Jy P(x, y) (Fx) (VY)[~ P(x, y)]

IxVyl~ Plx, )] = @x)(VY)[~ Plx, y)
Above logic is true.

(if) ~ (Vx)P(x)
I~ A(x)]

I~ Ax)]
I~ Ax)]

Above logic is true.
(iii) ~ @E)VY)IP(xy) v Qx,y)] = (Vx)(Ix)[~ Plx,y)A ~ Qlx, )]
(Vx)(@)[~ Plx,y)a ~ Qlx,y)] = (Vx)Ex)[~ Plx, y)a ~ Qx, y)]

Above logic is true.

Since all the above option are correct.

T9 : Solution

(c)
—VZz[P(2) = (=Q(2) = P(2))]

3z-[=P(2)]v =(=Q(2) v P(2))]

3z-[=P(2) v (Q(2) v P(2))]

3z-[P(2) A(=Q(2) A —P(2))]

Az[P(z) A=Q(2) A=P(2)] [. P-=P=0]

vv

T10 : Solution

(b)
Option (a) is correct because every valid formula is tautology and every tautology is satisfiable.
Option (b) is incorrect because some satisfiable are tautology.

Option (c) is correct because no contradiction is satisfiable.

T Solution

-

—

.o
.

(c)

There are atmost two apples : Vx Vy VZz ((Apple (x) A Apple (y) A Apple (2)) > (x=yvx=2zvy=2)
There are exactly two apples : 3x Ay (Apple (x) A Apple (y) A (x# y) AVZ(Apple (2) > ((z=x) v (z=V))))
There is atmost one apple : Vx Vy ((Apple (x) A Apple (y)) > (x =y Vv y=x))

There is exactly one apple : 3x (Apple (x) A Vy (Apple (y) = (x = y)))

vaw.madeeasypuincations.org MRDE ERSYH © Copyrighg




T12 : Solution

(c)
Vxe N [x#7 A Prime(x) — — Divisibleby7(x)]

VxeN [x =7 v —=Prime(x) v — Divisibleby7(x)]

—3x € N [x#7 A Prime(x) A Divisibleby7(x)]
All represents that “no prime except 7 is divisible by 7”.

T13 : Solution

(a)

Everybody loves Mahesh: Vx Loves (x, Mahesh)

Everybody loves somebody: Vx dy Loves (x, y)

There is somebody whom everybody loves: 3y Vx Loves (x, y)
There is somebody whom no one loves: 3y Vx — Love (x, y)

T14 : Solution

(d)

Vx P(x) = Vx [Px) v Q(x)] is valid

dx Iy Px,y) — Ay Ix P(x,y) is valid

x [R(x) v S(x)] = 3x Rx) v Ix S(x) is also valid

T15 : Solution

SI

—(=pvgv(iro=s)z(par=q)v(mrvas)z(pvarvas)a(=gv—arv=s)

T16 : Solution

§I

P,, P, and P, are equivalent. All are representing the same statement: "there are exactly two apples”.

T17 : Solution

(d)

All the statements give true as the truth value. None of them give false as the truth value.

©

O
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T18 : Solution

(11)

We wish to make

—((p= g)A(=rv=s) =1

= (=g A(=rv=s)=0

= (p=9)=0 (1)

Now (1) is satisfies only when p=1and g=0.

Equation (2) =rv—-s=0,iff ras=1

ie.r=1ands=1

i.e. xis aperfect square and x is a prime number. Which is not possible so condition (2) cannot be satisfied
by any x.

So condition (1) must be satisfies whichis p=1and g=0ie.x € {8, 9, 10, 11, 12} and x is not a
composite.

Now the only value of x which satisfies this is x = 11.

So correct answer isx = 11.

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha




Combinatorics and
Recurrence Relations

% Detailed Explanation

1 ;

Try Yourself Questions

T1 : Solution

(b)

Total number of letters

15

3

First place 12 letters other than T's at dot places.
XXX XXXXXXX XXX

Number of T's

I
The number of ways = 12t
513121
Since no two T’s are together, thus place T's at cross places whose number = 13
13|:)
Their arrangements are = T'S
121 Bp,
Total number of ways = WXT

T2 : Solution

(b)

i(g)xk- Yok = (x+y)
k=0

Z(Z)(—W.S”-k = (1)+3)=2r
k=0

[@ Copyright mRDE ERSYH www.madeeasypuincations.orgD




8 Computer Science & IT e Discrete & Engineering Mathematics

T3 : Solution

(c)

The candidate is unsuccessful if he fails in 9 or 8 or 7or 6 or 5 papers.

.. The number of ways to be unsuccessful

T4 : Solution

(b)
T(n)-4T(n-1) + 3T(n-2)

X —4x + 3
(x=3)(x—1)
General Solution: T(n)
Given: T(0)=0and T(1)
By taking n=0= T(n)
7(0)
By taking n=1=T(1)

9Cy +9C, +°C, +°C4 + 9C,

9C, +°C, +°C, +°C, +°C,

0

0

0 = x=31
A3"+ B.1"
A3"+B

2

A3"+ B

=A+B=A+B=0 (1)
= A3+B=3A+B=2 (i
From (i) and (i) => A=1,B=-1

T(n) = A.3" + B[~ Substitute A=1and B = -1]

= T(n) = 3"-1
(a)
x+y+z =17
x 21, y=21,2z2>21
Put x=1+uy=1+v,z=1+w
= u+v+w = 14

Now number of solutions in non-negative integers

() CH

MRDE ERSY
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : GATE 2024 9

T6 : Solution

(b)

Example: In how many ways can the pack of 52 cards be partitioned into 4 sets of size B.

523926 13) (52!
(13)(13](13](13] (13Nt

iy - - . . . 52)!
All partitions are not distinct. Each distinct partition arises in 4! ways. Therefore # ways = m
fl’l‘f(mn—inJ
, n !
Similarly, i=0 _ _(m)
m! (™ -m!
(a)
General solution: In) = C,.3"+C,. 2"

Where Homogeneous part: (x-3) =0 = x=3
Particular solution: C,.2"

C,=3,C,=2
T(n) = 3.3M1-22n=31+1_2n+1

T8 : Solution

(c)
Each question can be answered in 4 ways.
The number of ways = 495

T9 : Solution

(c)
T(n) = 10.T7(n-1)-25.T(n-2)
= 25T(n-2)-10.T(n-1)+ T(n)=0

= 25-10x-x2 = 0

= (x-52 =0
T(n) = C,;-5"+C,n5"
T0) = 5, 7(1)=5
710) = C,5°+C,0-5°

= 5=C

[@ Copyright mRDE ERSYH www.madeeasypuincations.orgD




10 Computer Science & IT e Discrete & Engineering Mathematics MBDE ERSY

T(1) = C/5'+ C, 15"

5 = 5C,+5C,
= C,+C, =1
= C,=1-C,=1-5=4

T(n) = 55"+ (-4)n.5"
= fn+ 1_ 4n.5"

T10 : Solution

(10)

= x9(1+x+x2 ...... )3
9 oo oo
_ X = x9 z 3—1+rchr _ x9 2 r+2C,Xr
(1-x) r=0 r=0

Now to make x'2 we need to put r= 3
So coefficient of x'2is 3+2C, = 5C, =°C, = 10

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha




Set Theory and Algebra

% Detailed Explanation

1 ;

Try Yourself Questions

(d)
f: NoZ
f(l0) = f(2)=3

= fisnotinjective
Clearly fis not surjective, all numbers in Z do not have preimages in N (example: O has no preimage)
fis function which is not injective and not surjective.

T2 : Solution

(d)
Countable sets : Finite Set, N,O*,Z*,Z27,Z

denumerable
Uncountable sets : Real numbers
.. Setof real numbers in the interval [0, 1] is uncountable because they can not be enumerated.

T3 : Solution

(b)
(i) x-yl <2
If we take y = (x)
then |x—(x)| < 2True
So it is reflexive.
(i) fwedo |x—y| or |y—x|, answer will be same. So it is symmetric.
(iii) Ifwedo[x—(x—2)]the [(x-2)— (x —4)], the [x — (x — 4)] not follow the condition

So it is not transtive.

[@ Copyright mRDE ERSYH www.madeeasypuincations.orgD
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T4 : Solution

(c)

f(x)

= y
- Wy
= \/} -1
= X
= y
= ~1(x)
(d)

x*y
Let e be the identity

x*e

(5x+1)2
(5x +1)2

© swap x and yforinverse)

X+ y+xy

X+ e+xe [Put e=0]

= 0is the identity of S

Let yis the inverse of x

Then x*y=e=x*y=0
= x+y+xy =20
= x+y(1+x) =0

—x
= =—

T+ x
= 1+x#20 = x=#-1

VxeR\ {-1}

—X
Inverse of x = 1—;

+x

- S = R\{-1} is an abelian group.

[Note: S is Commutative and Associative over *]

MRDE ERSY
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : GATE 2024 13

T6 : Solution

(c)

Same Venn diagram can be produced for both S1 and S2.

S1 = S2
(c)
-1<sinx £ +1
-5<5sinx <
-2<3+5sinx <
-2<f(x) <

= Rangeis: [-2, 8]

T8 : Solution

(d)
R={(1,1).(1,2),(1,3),(1,4),(2,1),(2,2),(2,3),(3,1),(3,2), (4 1)}
Ris not reflexive: (3, 3) ¢ R
Ris symmetric: if (x + y)<5= (y+x) <5
R is not antisymmetric: (1, 2) and (2, 1) in R
R is not transitive: (3, 1) and (1, 3) in R, but (3, 3) ¢ R
R is symmetric

T9 : Solution

(d)
X={{}. {a}}
Powerset = {{}, {{}}{{a}}. {{}. {a}}}

power set contain 2”7 element of original set.

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgD




14 Computer Science & IT e Discrete & Engineering Mathematics MBDE ERSY

T10 : Solution

(d)
N is countable set.
Hence, Subset of any countable set is also countable and product of two countable sets is also countable.

T11 : Solution

(c)
Commutative for multiplication of matrices does not hold.
AB = BA
If AB is possible to multiply that does not mean that BA can also be multiplied. Moreover the result will not
be the same except for the case when the 2 matrices are same.

T12 : Solution

(2)
fin) = f g if nis even
fn) = f(n+ 5)if nis odd
frONE = N
Now 1) = f(é)ﬂﬂ)
8
3) = A3 +5)=£8) = f(EJ - f(4)
p— 4 — p—
_ f(E)_f(Z)_(D
So 1) = f(2) = £(3) = (4) = £(8)

Now let us find f(5) = f(5 + 5) = f(10) = f(%] = f(5) so f(5) = f(10)

Now let us find f(9)

f9) = f(9+5) = f(14) = f(%):f(?)
— (7 +5)=1(12) = f(%)zf@)
_ #6)_
- f(E)_f(S)
So 19) = 1(7) = f(6) = 1(3) = (1) = 1(2) = f(4) = (8)

For n> 10, the function will be equal to one of f(1), f(2)....f(10)

So the maximum no. of distinct values ftakes is only 2.

First is f(1) = f(2) = (3) = f(4) = f(8) = (9) = f(7) = f(6)
Second is f(5) = f10)

All other nvalues will give only one of these two values.

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha




T13 : Solution

(d)

Detailed Explanations of Try Yourself Questions : GATE 2024 15

If every subset of a lattice has LUB and GLB, then such a lattice is called as complete lattice. All of the
given lattices are complete lattices, since all the lattices are having GLB and LUB.

T14 : Solution

§I

(A-B)-C = (AnB)-C = AnBnC
(A-C)-(B-0C) = (AnC)-(BNC)
U

T15 : Solution

(c)

A distributive lattice need not be a complemented lattice. A complemented lattice may or may not be
distributive lattice. However a complemented has to be bounded because the complement property requires

0 and 1 which when present will make the lattice bounded.

T16 : Solution

(b)

(a, b) R(c, d)ifa<corb<d

P : Ris reflexive

Q : Ris transitive

Since, (a, b) R(a, b) > a<aorb<b
= tort

Which is always True, Ris reflexive.
Now let us check transitive property
Let(a, b) R(c, d)=> a<corb<d
and (¢, d) R(e, f)=> c<eord<f
Now let us take a situation

a < c(True)or b< d(false)
¢ < e(False)or d< f(True)
Now we can get neither a<enor b<f

<
and <

So, (a, b) R(c, d)and (¢, d) R(e, f) & (a, b) R(e, ). So clearly Ris not transitive.

So Pis true and Q is false. Choice (b) is correct.

[@ Copyright mRDE ERSY

www.madeeasypuincations.orgD




Graph Theory

% Detailed Explanation

1 ;

Try Yourself Questions

T1 : Solution

(d)
To find maximum number of edges in the disconnected graph with n-vertices, form a complete graph with
(n—1) vertices and 1 vertex is isolated. So the graph will be disconnected and addition of any edge will
make the graph as connected.

. Maximum number of edges in disconnected graph can present:

(n=1) C, = (n=N(n-2)
2

T2 : Solution

(a)

vaw.madeeasypuincations.org MRDE ERSYH © Copyrighg
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Any planar graph G= y(G) <4

Every face is bordered by exactly 3 edges = y(G) =2 3
x(G) = Sor4

S0, x(G) can never have the value 2

T3 : Solution

9 8 7

1 < > 5
G,: is Hamiltonian [-. Hamiltonian cycle exists]

G, : not Hamiltonian graph  [-.-  Hamiltonian cycle does not exists in G,]

- Only G, is hamiltonian graph.

T4 : Solution

(d)

Let n=2= #vertices=8 ['.© # verticesin G = 4n]

1 2 3 4
5 6 7 8
= 3components [Note: For any n, the #components in G = 3]
(b)
VC)={1357=m=4
VC)=126)=m =2 | max=4
G)={48l=m; =2

In general, ‘G’ with 4n vertices has 3 components
V(C) = {1,3,5,7,9,11,13,15,...... f=m, =2n
V(C,) = {2,6,10,14,18,...... f=>m,=n
V(C) = {4,8,12,16,20,...... f=my=n
Max (m,, m,, m;) = 2n

17

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgD
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T6 : Solution

(b)

Example: C,, = n=2=C,

a b
a b a b
o
C, = & I I
*—o
d c d c
d c
a b
a b b c
*—— *——
Cyt f c = c d & |d e
*—o *—e
e d e f f a

A cycle graph with even vertices has 2 perfect matchings.

T7 : Solution

(c)
S, is true but converse of S, is not true. If a graphs is Hamiltonian that does not mean that d(v) > n/2 for
each vertex in G.

S, is true and converse of S, is also true because G is connected graph. If g is eulerian then every vertex
has to have even degree.

T8 : Solution

(a)
G, and G, are isomorphic
a—1

b—3
c—4
d—5
e—6

f—2

T9 : Solution

(c)

G is a planar graph. Every planar graph is 4-colorable. Every face is bordered by 3 edges.
So graph has possibilities of 3 or 4 colors.

k, colored with 3 and k, colored with 4 colors.

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha
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T10 : Solution

(c)

S;: Themaximum number of edges =

m_zﬂ when a graph has disconnected into two components

where one component with a single vertex and other component is complete graph on (n— 1) vertices.
S, is true.

S,: Gisaforestif and only if G has (n- k) edges. If G is a forest, then each connected component is a
tree.

Example: Ghas 10 vertices and 3 components. Two components are having a single vertex. Third component
must be a tree with 7 edges i.e., G has 3 components with 7 edges where two components with no edge
and third component with 7 edges.

S, is true.

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgD




Probability and Statistics

% Detailed Explanation

1 ;

Try Yourself Questions

T1 : Solution

(b)

PX=2)+P(X=4)+P(X=6)+ ...
=[P1-P)]+[(1-P).(1-P).(1-P).P1+[(1-P).(1-P)(1=P) (1 =P) (1 -P).P] + ...
=P(A-P)+(1-PR.P+(1-PPP+ ..
=PA-P)[1+(1=-PR+(1-P)+..]

[Since 1 +x+x°+x3+ ... = %;x<‘|]
-x

T2 : Solution

(c)
E[(X-0)?3] = E[X?]-2CE[X] + ¢?
— Var(X) + [E[X]2-2cu+ 2 [ E[X?]=Var(X) + [EX)]?]
=0+ U°-20u+ ¢

= (u-cf +0°

vaw.madeeasypuincations.org MRDE ERSYH © Copyrighg
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T3 : Solution

(b)

In any connected, planar, simple graph = e<3n- 6. This theorem goes only one way from left to right.
Choice (a) is same as this theorem and hence valid.
Choice (c) is the contrapositive of this theorem and hence is also valid.

Choice (d) if e=3n—-5then surely e > 3n— 6 and so the contrapositive of the theorem says that the graph
is not planar. So, choice (d) is valid.

Choice (b) is invalid because it is the converse of the one way theorem.

T4 : Solution

(b)

Exact weight cannot be written but there will be limit to measure the weight.

Therefore it is continuous.

Number of questions in a test is finite and can be find easily that number of questions attempted.
Hence it is discrete.

T5 : Solution

—
O
~

A. Binomial distribution (discrete)

B. Poisson distribution (discrete)

A 3 x
Poy = S oo

x!

C. Exponential distribution (continuous)
flx) = Ae™ 0<x<eoo
D. Uniform distribution (continuous)

flx) = _t fora<x<b
b-a

(@ Copyright MRDE ERSYH www.madeeasypuincations.orgD
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T6 : Solution
(c)

—A AT

, Where A =np

A = 500 x 0.006 =3
) = Px=0)+Px=1)

e A0 el
ol 11

T7 : Solution

(b)
Probability density function:

0
= J‘xz-ke}“ dx = %
O 7\4
2
2 1 1
Var(X) = ——-|=| = —=
. 0 -3 (kj =

MRDE ERSY

MRDE ERSY
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T8 : Solution

(d)

E[6X] = 6.E[X] =
Var[6X] = 6°2Var[X]=36x2=72
E[1-X] =1+ (-1)EX]=1-1=0
Var[1-X] = (-1)?Var[X] = Var[X] =
Var[1-X] # 3

T9 : Solution

(6)

j f(x)dx = 1| is density function

—oo

2 .
fx) = AM—x“+3x-2) ; 1Sx£l2
0 ;. otherwise

0 2 oo
jf(x)-dx+jf(x)-dx+jf(x)-dx

2
o+jf(x)-dx+o
1

—
=
=
N
+
w
=
N
Q
Il
—

U
>)
|
w| %,
+
w
| %
|
N
9
| S
N
I
—

S [-—+—-2] |
- 7\’|: 14+27—12:| -1
= A= =6

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgD
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T10 : Solution

(0.33)
0.5 H- N stop
05~ H
0.5™ T— N stop
05 0.5 H—-output Y
0.5 H- Nstop
<T05 <T N stop
0.5
05 T H — Output Y

The tree diagram for the problem is given above.
The desired outputis Y.
Now by rule of total probability
ploutput=Y) = 05x05+05%x05%x05x%x05 +...
Infinite geometric series with

a=05x05
and r=05x%x05
0.5%x0.5 0.25
So output=Y) = =
ploutp ) 1-0.56x0.5 0.75
% = 0.33 (upto 2 decimal places)

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha




Linear Algebra

% Detailed Explanation

1 ;

Try Yourself Questions

T1 : Solution

(a)

The augmented matrix [A |B] is

11 12
2 1 =13
3 2 K|4

1 1 1 2

(R2—2R1)—)F1)2
= (Ra—3R) — R 0 -1 -3 -1
STUTTI8l0 1 K-3 | -2

1 1 1 2
0 0 -K 1

For unique solution rank [A] = rank [A|B] =3
K=#0

[@ Copyright MEDE ERSY

www.madeeasypuincations.orgD




26 Computer Science & IT o Discrete & Engineering Mathematics MRDE ERSY

T2 : Solution

(a)
P24+ 2P+1 = P2+ 2P+

= (P+1)7
;
Eigen values of Pare -1, EX 3
100
Iy, 5 0 1 0| =eigenvaluesofl, ,are1, 1,1
0 0 1
, 1
Elgenvaluesof(P+1)are—1+1,§+1,3+1
.8,
=0 3,
3Y 9
Eigen values of (P + I)? are (0), (5) , (42 =0, 2 16
(c)
1 2 K 1 2 K 1 2 K
A=13 -1 1[->|0 -7 1-3K |=|0 -7 1-3K
5 3 -5 0 -7 -5-5K 0 0 -6-2K
If -6 -2K =0 then A is non-singular
If —6—-2K = 0then A is singular
= K = -3
(a)
13 2)100] |1372100
OZ4010=O120%O
00 1001 1o 0 -1/0 0 1
i 3 3
1 8|1 —= 10 81 -—= 0
0 -8 5 0 5
1 1
= 1 2 - =01 20 = O
0 0 5 0 5
0 0 .10 0 1 00 1|0 0 -1
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1001 —— -8

00 10 0 -

3
1 5 -8
At=lo 1 o2
2
0 0 -1
(d)
1,-1, 2, -2 are eigens of A
.. characteristic equation is
A-1DA+1)A-2)(A+2)= 0
A2-1)(A%-4) = 0
AM-BA2+4 =0
By Cayley Hamilton theorem,
A*—~BA% 1+ 4] = 0O
A4 —BA% = —4]

B = A*-5A%+ 5]
det B = det (A*-5A2 + 5])
= det (- 41 + 5I)
= detl=1
Since — 1, 1, 2, -2 are eigen values of A
-1+1,1+1,2+1, -2+ 1areeigensof A +1
0,2,3 -1areeigensof A +1

Hence det (A + B) = det (A + A*—~5A2 + 5])
= det (A—4I + 51)
= det(A+1)

0@ @) (1)=0

Trace of (A+B) = traceof (A+1)=0+2+3-1=4

T6 : Solution

(c)
If all diagonal elements of a square matrix are equal then such matrix is scalar matrix.

100
0 1 Q] isscalar matrix. A diagonal matrix is a matrix where diagonal elements are non-zero.

0 0 1
Therefore, it is both diagonal and scalar matrix.
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T7 : Solution

(a)

IA-AIl = (1-2) (A2=2)+(2-A)-A

= A3+A2
= A3+A2 =0
= -A°(A-1) = 0
A=0ArA=1
The largest eign value is 1
0 -1 1
A-I=1|1 -2 1
-1 1 0 ROR
(1 -2 1
= |0 -11
-1 1 Olgcpan
(1 -2 1
= [0 -1 1
10 -1 1R3<_R3_R2
(1 -2 1
= [0 -1 1
0 0 Olgcron
(1 0 -1
= |0 -1 1
|0 0 O
[A-I¥ =0
Xy =x3 = 0= x; =x,,

—)C2 +)C3

1| is an eigen vector.
1
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T8 : Solution

(c)

Identity matrix is scalar matrix and hence it is diagonal matrix.

1
Iy 5= 0
0

o 4 O

T9 : Solution

(c)

T10 : Solution

(c)

Given

=
=
T11 : Solution

(b)

Detailed Explanations of Try Yourself Questions : GATE 2024

29

0
0| is scalar, because all of its diagonal elements are same.
1

AM. AN = AM+0 gnd (AT = Amn
ab
A= | "andB=|c d
“lo 1 0|%9"7
e f
AB =1
a bl _ i
0 1 10
c d| =
10 0 1
e f] - -
a+e —-b+f] ~ (1 0]
c d | |0 1]
-b+f=20
f=0>b

If we form a matrix using these n-tuples it will look like this:

a & a,
b b by
c G Ch

Now the maximum rank of this matrix can be only n. Since the rank represents the number of linearly
independent rows, the maximum number of such linearly independent n-tuples is n.
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T12 : Solution

(c)

A= LU
(1 0 O
Given L=14 10
17 2 1
a1 i 3
A= |81 8p a3
| 331 G2 d33
a, = jifi=1
= 3+a(1_1)/.; otherwise
[1 2 3]
A=14 56
|7 8 9]
A= LU
123 [1 0 Ol[a b ¢
= 4 5 6| =14 1 0 de
789 |72 100 f
i) a=1,(i)b=2(i)c=23

v)4db+d=5=24x2+d=5=d=-3
v) dc+e=6=>4x3+e=6=>e=-6
vi) 7c+2e+f=9=7x3+2%x(6)+f=9=71=0

1 2 3
u=10 -3 -6
O 0 O

(
(
(
(

MRDE ERSY

MRDE ERSY

vaw.madeeasypublications.org

© Copyrigha




Calculus

% Detailed Explanation

1 ;

Try Yourself Questions

T1 : Solution

(d)

Left hand limit: lim f(x) lim (1—h)—[1-~h]

x—17 h—0

= lim(1-h-1=0
h—0

Right hand limit:  im f(x) lim (1 + h)—[1+ h]

x—1t h—0

= lim (1 +h -1
h—)O( )

= lim h=0
h—0

lim f(x) lim £(x)

x—17 x—17
flx) = x—[x]is continuous atx = 1

Both Assertion and Reason are false.

T2 : Solution

(a)

1 n+1 1 n 1
lim (1+—) lim (1+—) - lim (1+—J
N—>co0 n N—oo n N—oo n

e-1

Il
D
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T3 : Solution

(d)

im V3+x—-+/3-x

x—0 X
_ im \/3+x—\/3—xx\/3+x+\/3—x _ im B+x)-(83-x)
T x50 X V3+x+3-x x=0 x(\V3+ x +~+/3 - x)
= lim 2x _ 2 ]

=0 x(B+x+v3-x) 223 3

T4 : Solution

(b)
flx, y) = 4x>+ 6y°-8x—4y+8

of

— = 8x-8

ox *

of

— = 12y-4

ay Y

Putting, ? = Oand 3—; =

X

8x—-8 = 0and12y-4=0

Given, x = landy= %

(1, %) is the only stationary point.

[ 42
PR (i A
KRS Pl
"3
[ 2%

90 yk : ]

[ 2
f = a—’;} —12
0/ ) )
3
Since, rt = 8x12=96and s2=0

We have either a maximum or minimum at (‘I, %)

il

L

1
Since, r = l =8> 0, the point (1, —) is a point of minimum.

3
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T5 : Solution

(c)

The minimum value is

()

2
axP+6x[ 1] —8x1-4x_+8
3 3

= 4+§—8—£+8:E
9 3 3
(d)
fy) = X
W x°+4
2
N #(x) (x+4)-1-x(2x)

(x° +4)°

4 x° (2-x)(2+x)

(x2 + 4)2 - (x? + 4)?

F)=0 = (2-x)2+x) 0 —ve r—/% —ve

B (x2+4)2 B x=2 x=2

fis increasing for-2 < x < 2
ie,x>-2andx<?2
Note: fis decreasing for x < -2 and x > 2.

T7 : Solution

(b)

flx) = x+Inx
f(x) = 1+l (1
X
f(b)—f(a) _ fe)-f(1)
f' = =]
© b-a e-1
_e+lme-(1+In?) e+1-1+0 e
- e—1 T e-1 T et
= f(c) = %[from equation (1)]
= ‘|+l — i
c e-1

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgD
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c e—1
N 1 e-e+1
c  e-1
= c=e-1

T8 : Solution

(d)

0z
ox
0z
%

dz =

T9 : Solution

(c)
S;: fix) =
flx) =
fis increasing function.
S,: flx) =
flx) =
fis decreasing function.

xsiny-ysinx

sin y— y cos x

X COS y—sinx

0z oz
o et 2y

(sin y— ycos x) dx + (x cos y—sin x) dy

X0+ 3x-1
5x* + 3> 0, for all values of x

1-x3—x°

—3x2 - 98 < 0, for all values of x

MRDE ERSY
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