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MATHEMATICS-I

[ Paper : Fifth ]

Time:2 Hours] [Maximum Marks : 75

Note : 1. This paper consists of three sections- A, B and C.

Attempt questions from all sections as directed.

2. The candidates are required to answer only in serial
order. If there are many parts of a question, answer
them in continuation.

3. "B" copy will not be provided.
Section-A
Short Answer Type Questions

Note : All questions are compulsory. Each question carries
5 marks. [9x5=45]
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1 (a)  Findthe value of ¢ using Lagrange's mean value
theorem for f(x)=(x-1)(x-2)(x-3) in
interval [0, 4].

v e L B [1. 2.-1]

(b) IfA={0 4 -2|and B=|3 O 4|

PO Y A GO

then find 4B.
3 —_

(¢) Evaluate lim s 27.

x>3 xX—
(d) If y=x",then find Q

. o &
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(f)  If 4, Bare square matrices, such that 4% = 4
and B2 = B, show that (4B)? = 4B, if 4, B
commute.

(g) Find the value of a for which the vectors
A=ai+2j+3k and B=—-i+5j+ak are
perpendicular.
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(h)

@

Find the value of the determinant :

1 3 -1
% S e
|4 > 1]
Prove that :

fx(&xf)+}x(&x}')+/€x(&xl€)=221'.

Section-B
Long Answer Type Questions
Note : Attempt any one question from the following. Each
~question carries 15 marks. [1x15=15]
e2x
. (a)  Find the first derivative of ¥ = el
2x? sinl
(b) Evaluate |jjmy ——X%.
X0 g™

X

(c) Prove that the function f(x)= % for
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x#0, f(0)=0 is continuous at all point
except x=0.
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(b)

(c)

(b)

; 1
Show that the matrix 4 = [ 3« ZJ is a solution

of the equation 4> —54+71,=0, where 7, is
2 x 2 unit matrix.

Find Maclaurin's series expansion of function

log(l - ex) about the point x=0.

[nvestigate maxima and minima of

() = 227 —21x% +36x <20

~ Write statement of Cayley Hamilton theorem

and find characteristic equation of matrix

4
0

Verify Cayley-Hamilton theorem for the

SO e |
matrix: 4=|-1 2 -1|,
L o D D)
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(c)

@

(b)

()

question carries 15 marks.

(a)
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If A--1 . B—a : and
i ol 5

(A+B)’ = 4> +B*+24B ,findaand b.

' 1
Find the derivative of G+D(x+2)(x+3) "

Find 47", where 4 =

S DL TS 3
Ch Oy )
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Evaluate lim< using LHL and RHL

x—=0 2
method.
Section-C

Long Answer Type Questions

Note : Attempt any one question from the following. Each

[1x15=15]
If f(x)=x>+8x"+15x—24 , calculate the

11
value of J (E) by the application of Taylor's

series.
(’ 5) Turn Over




(b)

(b)

(b)

(b)

sin* x

Evaluate indefinite integral f dx

cos® x
Find a vector of magnitude 15, which is

perpendicular to both the vectors

G=4i-j+8k and p=—j+F.

Jiti log x
Evaluate integral by parts I—x—z— dx .

_dy i
Fmd;when xy+yx=a.

Evaluate integral f x> tan*x>sec? x* dx .

Define scalar and vector triple product. Find
the value of j so that the vectors

a=2i-3j+k, b=i+2j-3k and

¢ = j+ Ak are coplanar.

Verify Rolle's theorem for the function

f(x)=(x-3)*(x-4)° in [3,4].
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