.

i3

(4)

Trace the curve y* = (x—1)(x—2)(x-3). 15

/4 '
(a) Iff. = -"u“ tan” xdx; prove that Lo+, =%
Deduce the value of /5. 10
xe”
(b) Ewvaluate e dx. 5
(x+1)
If y =sin(msin" x), |x|<1; prove that :
@)  (1-xP)yy—xy +miy=0 5

(h] (1 _x;'. }.VJHZ i [?‘"+ I)xj’uﬁ. + [mz 7 "3]-}1:: =0

and find value of y,(0). 10
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Note : Attempt questions from all Sections as per
instructions. 3

Section-A

(Very Short Answer Questions)

Attempt all the five questions of this Section.

Each question carries 3 marks. Very short answer

is required. 3x5=15
< :
1.  Show that A=[ a? } is nilpotent matrix of
=g =
order 2. 3



(2) ' R (3)

Iy 8. Expand sin x in power of x and hence-find sin 18°
2. If y=log[log(logx)], find i; - 3 & 7
¥ upto four decimal places. 7%
X _p* 2
3. Evaluate J-{Hx—x}dx. : 3 _ Section-C
ah g

(Detailed Answer Questions)

4.  Calculate the area of parallelogram spanned by Attempt any three questions out of the following
the vectors a=(3, —3, 1) andb = (4, 9, 2). o ( five questions. Each question carries 15 marks.
Answer is required in detail. 15x3=45
Eﬂz : I E‘.'”x =5
& Evaluate lim =t 3 9. (a) Show that lim 7= . does not exist. 5
n—=x g =0 e " +1

Vel (b) Examine the continuity of the function at the
ecliion-
indicated point. Also point out the type of

(Short Answer Questions)

discontinuity; if any : 10
Attempt any fwo questions out of the following e o 3
three questions, Each question carries 7% marks. e—lf-—-_-—t-?-T;— if x#0
y : fx)=1€ o at x=0.
Short answer is required. TVax2=15 ;
I odasd )
- : 10.  Verify Cayley-Hamilton theorem for the matrix :
6. Find the rank of the matrix [2 3 35 1]. 715 ( (
1 34 5 A 1
A=1=1 ' 2 =]
Ix+1 I =1 2
7. 'Evaluate j 3 . Tha :
(x-1)"(x+3) and hence find 4~' Also state the Cayley-
Hamilton theorem. 15
18005 18005



10. Examine the continuity of the function:

-x2 if x=0 _
f(x) = 5x;4 If . D=xs]
4 -3xif 1<x<?
X F L e =D

at x=0, 1 & 2. ! 15

11. Trace the curve x3+y3=3 axy. 15
12. (i) Expand log (1+x) by Maclaurin's Theo-
rem. d:3

(ii) Expand sinx in powers of (x-n/2) by
using Taylor's Theorem. 15

13. Ewvaluate :

0 J* Ex(1+X} dx

cos® (e* x)

(i) [ sin x sin 2x sin 3x dx

18005\4

N : (Printed Pages 4)

(201217) Roll No.................

BCA-I Sem. |
18005

B.C.A. Examination, Dec. 2017
MATHEMATICS-I
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(New Course)

Time : Three Hours | [Maximum Marks : 75

Note : Attempt questions from all sections as
per instructions. »
Section-A
(Very Short Answer Questions)
Note : Attempt all the five questions of this sec-

tion. Each question carries 3 marks. Very .

short answer is required. Ix5=15
1 1-j 2
1. Showthat A=|1+i 3 i | is Hermitian.
2 -i 0
3 |

P.T.O.



2. Define continuity of a function at a point. 3 8. Find the area of a rectangle having vertices

3. Show that the parabola y?-4ax=0 has no AB,C & D with position vectofs.

asymptote. ' 3 _ ' a=[-1, %’4} b=[1,%,4]

4, Define Gamma and Beta function. 3 |
: . : ; . - -1

5. Define vector in 3-dimensions with example. ( c =£1, 71, 4), b= [- 1; 5 4]

3 .
respectively.
Section-B . e
(Short Answer Questions) (Detailed Answer Questions)

Note : Attempt any two questions out of the Note : Answer any three questions out of the
following three questions. Each question | following five questions. Each question™
carries 7%z marks. Short answer is re- carries 15 marks. Answer is required in
quirefj. ; TWax2=15 ' ' detail. 15x3=45

6. A function f(x) is defined as follows: 9. Verify Cayley-Hamilton theorem 15

[xz,fa] -a, when x<a 221
f(x) =40 , when x=a : N\ A=1131
2 \ ( 122
a-(a“/x), when x>a
Prove that the function f(x) is continuous at Also determine the characteristic roots and
x=a. corresponding characteristic vector of the
7. Find n'" differential coefficient of x* cos x. matrix A.

18005/2 2 18005/3 P.T.O.



10.

L1

12

13.

(4)

Check the continuity of the following functions at

x=0: .
(1) f(-’-')=mf0rx#0 andf{ﬁ}z{]

X

1fx_:
(i) f{x}=L§M for x=0 and f(0)=0.

+£1.".r

Trace the curve 9ay” = (x — 2a) (x — Sa)zi

e.l

e* +1
(1) Expand log x in power of (x — 1) by Taylor’s

by Maclaurin’s theorem.

(1) Expand

theorem.

Evaluate :

() [Jan'xax

cos2x—cos2a
(i) [ dr.

COSX —CO5CL
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Note : Attempt questions from all Sections as per

instructions.

Section-A

(Very Short Answer Questions)

%

Attempt all the five questions. Each question

carries 3 marks. Very short answer is required.
3x5=15

30 k2

1. Show that 4 = Y
}=24 2

]is Hermitian.

Z Define limit of a function at a point.



(2)
. Gl
3 Find the asymptotes of the curve .
e
4, State fundamental theorem of calculus.
< Define vector in 2-dimension with example.
Section-B

(Short Answer Questions)
Attempt any fwe questions out of the following

three questions. Each question carries 7'4 marks.

Short answer is required. TYax2=15
6. Determine the values of a, b, ¢ for which the
function :

sin{a +1)x +sinx

for x<0
x
fix)= c for x=0
2,102 /2
{x+bxb J_.”j 2 for x>0
32

15 continuous at x = ().

18005

18005

(3)

If y=acos(logx)+bsin(logx), show that:

x5 +xy, +y=0andx%, -+ (2n+] Wy, Hn W, =0.

Calculate the area of parallelogram spanned by the

vectorsa=(1,~1,3)and b=(2,-7, 1).

, Section-C

(Detailed Answer Questions)
Attempt any three questions out of the following
five questions. Each question carries 15 marks.
Answer is required in detail. 15x%3=45

Verify Cayley -Hamilton theorem for the matrix :

o S R

12
A=12 1
A

Also determine the characteristic roots and
corresponding  characteristic  vector of the

matrix 4.

%




A=

(ii) Find

A=

18005

13. (i) Find the Rank ofthe matirx

[ ony
252 3
| 200

the adjoint of the matirx

Ry

1

= e

L 1.1

2
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Note : Attempt questions from all Sections as per

instructions. :

Section-A

*

Note :  Attempt all the five question of this section.
Each question carries 3 marks. Veryshort

answer is required. 5x3=15

1. Define rank of a matrix.

2. Show that i"fg lx—_'2—| does not exist.
x ——-r

3. Verify Rolle’s theorem for the function.
f(x)=2x"+ x-z—4x—2, X E[-v"_f, wﬁ]

18005 - [BRTO.



(2)

4. Ewaluate:
J'x’e" dx |
5.  Write the formula of @-b and @ x b.
Section-B :
Note : Attempt any two questions out of the (

following three questions. Each question
carries 7% marks. Short answer is required.

2x7Ve=15
6. Solve the following system of equations by
- Cramers Rule
Ix+4y=5
X—y=-3

7.  Differentiate (sinx)"

8. Evaluate:

j xe"
(1+x)’
Section-C
Note : Answer any three guestions out of the
following five questions. Each question
carries 15 marks. Answer is required

in derail. 3x15=45
18005

(3)

9. (i) Given:

a=i+3j-2k
b=-i+3k
Find @- b and |§><El
(ii) Find the unit vector perpendicular to both the

vectors
47-j+3k and -2+ j-2k

10. Evaluate the following Integral of limit of sum

b
J x dx.
11. Evaluateby L' Hospital rule %
. limit x*=2x"—4x* +9x-4 v
(l] x = |

x'—2x" +2x-1
limit x—sinx

[") x =0 K"

imit x—|x
12. (i) Evaluate MY TH

(i) Given f(x)= |_XJ-, forx=0
X

and £(0)=0
show that ' (x) is not continuous atx =0
18005 . [REQ.



| aran,
4, Give the statement of folle's the

B, 1n short, explain Bol product and Gross

product

saction-n
Note | Atlempt any twao uestions out of
the three questions, Fach (uastion
carries 7V marks, 2 7Vi=10
6. Holve the following equations by Cramers
IRule
Iy =h

Koy )

7. Use Maclaurin's theorem to prove that
¢ 4 n
cosx = | }.;' | fﬁ il |)I-N"":’ LT
L]
8 Ifl = {' tan"xdx then show that (n=1)

‘lu J lu J)F (\; l )" 1

180085/2

Saction-C

Note | Attempt any three questions out of

10,

11,

the following five quastions. Each
fuestion carrles 15 marks, 3x15=45

What do you mean by L-Hospital

log( - 5)

tanx by using

fula? Evaluate lim
L-Hospital Rule,
Examine the function f(x) given by
f(x)= 10x5=24x5415x*~40x*+108 for
maximum and minimum values.

If Fe(x?+y?)i-2xy] and curve C s
the rectangle in xy-plane bounded by

y=0, x=a, y=b, x=0 then prove that

=(-f’i,(h’ = -2ab*

18005/3 P.T.0.
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13. Investigate for what values of i, p the
(BCA-101)
e e Tisse : Three Hours | [Maxizium Marks : 75
x+y+2=6 Note : Attempt guestions from all sections
x4 2y+3z=10 as per instructions.
x4+ 2y+1Z=p Section-A

Note : Attempt 2ll the five questions of
Prove (i) no solution (ii) 2 unique solubion

and (iii) infinitely many solutions.

x3=15

this section. Each gquestion camies 3
5

nk of a Matrix with example.

[

| -]
- {
ol B |
[{\

ol

e 5 P
Find third differential coethaent of y

=




