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Insn—uatons (1) Figure to the right g ide

marks of question.

(2) Symbols are ysyg)

2011

indicate fy]

1. (a) State and prove Leibnit, Theorem.

[7]
OR

Let ,El % be infinite series of positive terms
5 n+1
and . ;M —— = | then. P. T.

n

(1) If 1 <1 then ’.E'lai is convergent.
(2) If [ > 1 then Xa, is divergent.

(b) if y = cos (ax + b); (a, b const.) then prove [7]

nm
thaty_ =a cos(a"+b—) ne N

OR
Discuss the convergence of the following series :

4" i 5” + El_ + —3—3— + e
) T @3 4 -
2. (@) State and prove Rolle’s Theorem

OR
State 1’ Fospital's rule and find

3 , 9
lim (sin x)tan”x
2
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(b)

(a)

(b)

(a)

—

State Taylor's expansion theorem and [7]
expand ./x in powers of (x — 4).

OR
State and prove L' Hospital’'s second rule.

Define Hermitian and skew — Hermitian [7]
matrix.

241 -1-1 3
Express matrix A = |1+i 5 4 - 3i

21 1+31 -2-71
as a sum of Hermitian and skew Hermitian
matrix.

OR

Define transpose of a matrix. Prove that
(AB)T = BTAT for matrix A of order m X n
and matrix B of order n x p.

Verify A (adj A) = (adj A). A = |A].I; [7]
111
For A = |3 4 3|. Also find AL
3 3 4
OR
Find the rank of a matrix
3 2 0 -1
A=11 -1 2 2
0 1 -3 -1
State and prove Cayley’s Hamilton Theorem. [7]
OR
Verify Cayley Hamilton theorem for matrix
2 -1 1]

A=1I-1 2 -
1 -1 2

. Also find A™!
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Wigen value matrix A =
(b) | 21,

5,

then show that,

. ;
Qo 7 the eigen value of A™L,
i Ii/"-list}lleei en val i
i 7 g alue of adj A.
(iii) 23 is the eigen value of A3,

OR
Golve 5x + 3y + 7z = 4; 3x + 26y + 2z = 9;
7+ 2y + 112 = 5 using Cramer’s rule.

Answer the following in short.

@) Write expansion of sin x in terms of x.

log(3x — 4) then what is ¥ ?

@ IHfy=
nce of a series.

(iii) Define Converge

3.1' _ 2.1’

e —

(iv) Evaluate : lim
X—o° X

(v) Define row rank and column rank of a

matrix.
h is not differentiabel

(vi) Give a function whic

but continuous.

(vii) F'or which value of P the series E;:;
convergent ?
Vi) If A = [2 g] then solve : A = A
on for

(i : . "
X) Write necessary and sufficient conditl

a square matrix possess inverse-

18

[7]

[14]
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3 :
(x) IfA= L ZJ then what is A~! 2
(xi) If one eiegn Value of A is —2 what will be
eigen value of A2 ?
(xi1) Define Diagonal Matrix.

(x1ii) How many minors does a 3 x 4 matrix have 9

(11 1
(xiv) What is the rank of the matrix A=1[111
| 111
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rim . (1) There are 5 questions.

[ustrue > : e e ' ne
2) Fifth question is objective type.
3) Al questions are compulsory.
cos (bx + ¢) a, b, c € R, then prove that

R R
' y = r1'e* oS (bx + ¢ + n@) where a = r cosp
b =r sin 6; g = tan 'b/a.
OR
fy= log (ax * b) where ax ¥ b > o, a b, c€R,
-~ (n-Dta"
then prove that ¥, = (ax + b)"

(b) State and prove Cauchy’s root test for the convergence

of the infinite positive series.
OR

Discuss the convergence of the following series :

\J

I n
@) Z(l _5;)

e the Lagrange’s m
- OR
State and prove L’Hospita

ean value theorem-

(a)  State and prov

|’s First rule.
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(b)

(b)

(@)

State the Maclaurin’s theorem. Using this obt
x in the powers of x.

OR

Find the value :

ain cog

(1) lim (sec®x) cot?x
x—0 -

l 1
2) i -
(2) xﬂ)n] {logx X - IJ

Define adjoint of a matrix. For a Square matrix of order
n. Prove that A -(adj A) = (adj A) A = |A] 1

OR
Define transpose of a matrix. Prove that (AB)T = RBTAT

for matrix of A of order m x n and matrix B of order
n x p.

Express the matrix A=[4 0 2| 4 a sum of
11 =2
symmetric and skew-symmetric matrix.
OR '
1 -1 3 i
For matrix A =[ and B=| 2 2}verify
2 0 -2 ‘
-1 1]

the result (AB)™ = BTAT,

Prove that every Square matrix is satis§ied it’s char-
acteristic equation.

OR

If A is an eigen value of matrix A = (aij)n then sho¥
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I
— is the eigen v -l

(1)
Al

|Al . .
(2) T is the eigen value of adj A.

o) Find Eigen value and Eigen vector of the given matrix
i 1
|

2

2

>
\
N W

-

OR

SOlVC’3x-y+Z=4;lx+y-z=0;2x_y+z
= 3 using Cramer’s rule.
Answer the following in short :

(1) State the Leibnitz theorem.

1

@ If Y= sec(l-x) then what is y_?

3) Ify=2"+1 then find y,

(4) When alternative series is convergent ?

I
(5) For what value of P Z;l_l; is divergent ?

(6) State the second L’ Hospital rule.

50 o
) 1f A =[0 4] then what is characteristic value ?

T
| =X

(8)  Find the value of lim x
x—>r 1
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(9) What do you mean by In-determinate form 9
(10) For a system of linear equation when

(1)  Solution does not exists ?

(i)  When it has unique solution ?
(11) State and prove De’ Alembert’s Ratio test.

(12) If A is symmetric matrix then what about A + AT and
A - AT?

(13) Define rank of a matrix.

(14)  With illustrate, define Hermition matrix.

% % %k ¥ Kk
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[ustructions ¢

. @

(b)

(1) There are five questions.
(2) Fifth question is objective.
If y =¢e* .sin(bx + c) a, b, c € R then prove that

2 : . b
Y, T (a2 + b} ex Sln(bx+c+n tan 1_),
a

~ b
where tan 6 = —.
a
OR
Ify=(ax+b)";ax+be Ra=0andb is constant
then find out y for n € N.

State and prove De’ Alembert Ratio Test.

OR

Discuss the convergence for the following series :

- X
4+ — + —_——
2.3 34 4.5
x2 x3 ____f,.l-l-—-—' "+
& X v
(ii) . + 5 + -—-‘5 10 n* +



()

(b)

(a)

(b)

T ————

State and prove Cauchy’s mean value theorem, 7
OR
State and prove L'Hospital’s second rule.

State the Maclaurin’s theorem. Using this obtajp
‘sin x> in the powers of x. 7

OR

Prove that :

lim /1§ [
' EE R (e =] 3 x>0
(1) x—>0+(x)

(1)

> < tan™! x < x and hence show that

W3 n
Te|-—,3V3
4 .

Define Skew symmetric Matrix and Skew-Hermitian
matrix. 3

If A and B are symmetric matrices of the same order,
then prove that AB-BA is a skew-symmetric matrix.
Also prove that AB-BA is a skew - Hermitian, if A
and B are Hermitian matrices of the same order. 4

OR
Define Transpose of a matrix and Diagonal matrix. 3

Prove that (AB)" = BTAT for matrix A of order

m x n and matrix B of order n x p. | 4
Define : Conjugate matnx and conjugate franispose matrix.
For given matrix, L
1+i -2
_3=i 44 (AT)
A= 1 3-9; Prove that A* = (A )
21
3x2

OR



(a)

1 2 5§

Find A™ of matrix A = (1) —31 9

1 3x3

.« an eigen value o i -
If A 1S g f matrix A = [a ] then show

that —— =~

0 2-! is the eigen valuc; of A, 7

A .
(ii) L};— is the eigen value of adj A.

OR
Find Eigen value and Eigen vectors of the given matrix

1 4
A=1|3 2|

Verify Caley - Hamilton theorem for the given matrix

(b)
11 3
| -2 -4 -4
Also using this theorem find A™". 7
OR
Solve the following equations by Crammer’s rule :
x+y+z=9,2x+5y+72= 52,2x+y-z=0.
Answer the following questlons in short : 14
(1) Ify = 5% then what is Y, ?
(2) Ify (ax+b)m ax+bERanda$0.bﬂrL
- i 7
constants then what is ¥, for 1= and n > M
) For what value ofp;z""l'; i convergent and divergent.
In
) srpent 7

When alternative series is converg
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(3)

(6)

(7)

(8)

)

(10)

(1)
(12)
(13)
(14)

Let function ‘f”, defined in the interval [a,b]. Whep
you say that it is strictly increasing ?

Show that other forms of Lagrange’s mean valye
theorem.

What do you mean by Indeterminant form ?

10 0 0 |
If A= 0 0 and B = 1 0 , then which type

of matrix AB ?
Let A be a square matrix. Then show that A + A*
is Hermitian. |

If A is symmetric matrix then what about A + AT and
A-ATT |

Define : Adjoint Matrix.

Define : Consistent and Inconsistent system.

Fill in the blanks : adj A . A =

What is characteristic equation of the matrix A ?

nnnnnnnnnnnnn

%* % %k Kk
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nstructions  * (1) There are five questions.

(2) Fifth question is objective.
(3) All questions carry equal marks.

— .
1. (A) State and prove Leibnitz’s theorem. (06)
OR '
(A) State and prove De’ Alembert ratio test.
=1
(B) (1) Find {x 108[ i J}n (08)

If y = emsin” x then prove that
(1=x2) y_pg = @+ DWpsy = nr+mP)y

OR

(2)

Discuss the Convergence of the following series :

1 Z[ed+ntP-nl

@ | ) LI
: n? +1
: ~ (A) State and prove Lagrange mean value theorem. (06)

OR |
sing this obtain sin X 11

(A) State Maclaurin’s theorem. U

the powers of x.



(B)

3. (A)

(A)

=7

(B)

T —

(1) If 3@ — 4b + 6¢c — 12d = 0, then show that
one root of cubic equation ax® + bx* + cx +

d = 0 lies between —1 and 0. (08)
(2)  Verify Cauchy’s mean value theorem for the
functions 1 (x) = \/—; and g(x) = 2x + 1 in
the interval [1, 4], If possible, then find ‘c’.
OR

Evaluate limit.

lim
(1) xo0 (sec? x)*

. [ 1 1 }
2 im -
(2) x—=0 x2 cot2x

For matrix A of order m X n and matrix B of order
n x p, prove that (AB)T = BTAT. (06)
OR

A

For a saguare mat A or order n, Prove that

A (adjA) = (adjA) A = |A|L.

3 2 0 1]

(1) Findthe rank of matrix A=
' 0 1 -3 -1
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(A)

(4)

(B)

187

) : ; 3"
(2)  Express the Matrix A= |3 4 &

of Symmetric
and skew
“Symmetric :
Mmatrix.

OR

2
(1) Find A™ of a matrix A = |4
1

N W —
A =

(2)  Verify A*Ais a Hermitian matrix for a matrix

2+1 3 -1 +3i
AiFsl emg gis gr

State and prove Cayley - Hamilton theorem. (06)
OR
If A is an Eigen value of matrix A = [al.j]n then show

that

(1) % is the Eigen value of ATl

(2) ,—ﬂ is the Eigen value of adj A.
A

ne tem
n: i f the following SYyS
(1) Discuss the consistency © 0

of equations. 5
x+2y+z =2, ox+dy+3z = ISP



(2) Find the Eigen values and Eigen vectors of

1 0 1
matrix A = 110 .
LO 1 1
OR

(1) Using Cayley - Hamilton theorem find the

inverse matrix of a matrix

"o -1 1]
A= |-l 2 -1
|1 -1 2

(2) For which values of A and W, the following
system of equations has (i) no solution (ii) unique
solution.
x+y+z=6, x+2y+3z=10, x+2y+Az =p.

Give answer in short. (14)

(1) Ify = (3x + 4)° then find y,.

1
2 Ify-= then find y,.

cosec(l —2x)

(3) Discuss the convergence of T i/
2
n

(4) When alternative series is convergent ?

(5) Can we apply Rolle’s Theorem for funtion

f(JC)":'xI,XE[—l,l].



write the expression for cos x in terms of .

©)
Q
®)
©)
(10)
(11)

(12)

(13)
(14)

189

Show that the funtion f(x) = x> + I, x € R increasing,
What do you mean by indeterminant form 2
Define : Lower triangular matrix with illustration,
If A is skew - symmetric, what about A - AT 9
Write the condition for the existence of inverse of a

square matrix.

Show that A — A* is skew - Hermitian for a square

matrix A.

Write the Eigen values of any diagonal matrix.

Define : Consistent system.

* % %k kK
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Gujarat University
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January — 2016
CC - 3 — Paper - 101 : Mathematics
(Calculus and Matrix Algebra) (Theory)
[Time : 3 Hours] [Max. Marks : 70]

Instructions :

(1) There are five questions in this question paper.
(2) Fifth question is short answer type.

(3) All questions are compulsory.

(4) Symbols are usual.

(5) All questions carry 14 marks.
(6) The right side figure indicate marks of questions.

1. (a) If y = e*™ sin (bx + c), then f)rove that
=r" e* sin (bx + ¢ + na); where a # 0,

7
0, ce R, ne N and a = r cos «;
6

OR

State and prove Cauchy’s root test for the
convergence of the infinite positive series.

(b) Answer the following questions :
(I) If y = x3 log x, then find Y,
(2) Ify=cos™ x;xe (-1, 1), then prove that

(1 - xz)yn +2—(2n + Dxy, . — n’y, = 0.



et =
OR
Discuss the convergence for
the fi '
plsem ollowing
1 1 !
1N =+t e
25 58 811 114

7. () State and prove the Cauchy’s mean value

theorem.

6
OR

State and prove L’ Pittal’s Second Rule.

(b) Answer the following questions

8
(1) State Taylor’s expansion theorem and using

. | T
this expand sin x in power of (x - -2—)
(2) Prove that,

= < tan~!x < x; where 0 < x.
1 + x

OR

Answer the following questions :

(1) Verify the Roll’s mean value theorem for

. 2
e function £ () = 52 = 2x + 3, x € [0:2] |
and find C € (0, 2).
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Y
L]

lim tanx — sinx

-~

-\. -% O .\‘J

(2) Evaluate :

(a) Define Hermitian and Skew-Hermitian matrices. 2

247 —=1-i 3
Express matrix A = | 1 +7 5 4 — 3
=2i 1+ 31 -2-17i

as a sum of Hermitian and Skew-Hermitian

matrices. . 4
OR

For a square matrix A of order n, prove that

A - (adj A) = (adj A) - A = [A] 1. 4

Verify A-(adj A) = (adj A) - A = |A| 1, for

, [4 3}
a matrix A = L 2
1 2 \
(b) Answer the following questions : 8
-1 7 1]
(1) Express the matrix A =2 3 4|as
5 0 )

a sum of symmetric and skew-symmetric
matrices. |

(2) Find the rank of a matrix
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OR s

Answer the following questions :

- | 3

(1) For matrix A = l
. 5 ety

3
l

verify the result (AB)T = BT AT,

(2) Find C' of square matrix C =

S N W
|
[u—

4. (a) Verify Caley-Hamilton theorem for the given

1 0 1
matrix A = |1 1 0| Also using this
0 1 1]
theorem find A7\ 6
OR
invertible

If A (1= 0)1san Eigen value of an

matrix A = (a;),

-1
(1) 1 .5 the eigen value of A7

|Al A

(2) S is the given value of ad]
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(b) Answcr the followmgm

5.

(1) Find the eigen value and ¢,

corresponding to any one eijg tor

tn Value of

the square matrix A =[]

(2)  Find the characteristic equation for Matriy

) 1
A =10 1 O0f. Also find the matrjx
1 2

represented by the matrix polynomia
A% — SAT + TA® — 3A5 + A _ 53 4 ga2
- 2A + L

OR

Answer the following questions :

(1) Solve the equations x + y + z = 3, x + 2y +

32 =4, x + 4y + 9z = 6 using Cramer’s rule.
(2) Prove that the equations x — 3y + z = -2,
2x +y—2z=6,x + 2y + 2z = 2 are consistent.

Answer the following questions in short
(any seven) : 14

(1) Ify =

then find the value y (1)
2x + 4

(2) Find the radius of convergence of the power

series Z('\’/— - %) X",



(7)

(8)

)

write the expansion of |op (I + ) i
Se T X) In terms
s

ol X.

. lim 3% - 2"
Evaluate : ,'m s
A P

Define the transpose matrix with illustration

R N A N
If A = [\_ 0}18 skew-symmetric matrix then

find the value of x.

Find A-! for the matrix A = E 2].
| 3

e of a square matrix A 1s (-3),

If one eigen valu
and A® ?

what will be the eigen value of A?

2 0
Write the eigen value of matrix A = [0 5}.



