12.

13.

(a)

(b)

(a)

(b)

{41

Find the shortest distance between the lines: 7%

x—1 yp=i2 FpaySNE Ity

2 2 4 = ]

g=5

and - —

5

Show that the plane 2x -2y + z 412 = () touches

the 51::]11.:1%:::4:2 +y2 +z° —Ex—~4y.+ 2z=-3=0.

2
dx®

74

Transform the equation x"[d y] +aty=0

by the substitution x= l
Z

If f{x}=iug(:+—x} show that :

f®)+ 1) =/{ ]":; )

1%

7'
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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

Define the following with examples : 3

(i) Proper subset

(i) Complement of a set

(i) What is the set {x:xeR, x> =9, 2x=4}?



(2) (3)

2. Let f:4-5 B such that f(x)=x—land ¢: B—C
4 | S g 8. Show that sin x(1+cosx) isa maximum atx=1, 7%
such that g(y)=y? Find fog(y). 3 ;

3. Show that a linearly ordered poset is a Section-C

distributive lattice. 3 (Detailed Answer Questions)
4. If u:ﬁf‘(.{} show that 3%4. _,,Exizﬂi 3 ) ) Attempt any three questions out of the following
i i five questions. Each question carries 15 marks.
5. Evaluate _[:u _ci“ﬁ rdQdr. 3 Answer is required in detail. 15=3=45
) pecianel 9.  Find the acute angle between two lines whose direction
(Short Answer Questions)
* cosines are given by the relation | +m+n=( and
Attempt any fwo questions out of the following
three questions. Each question carries 7% marks. 1#+m’ —n’ =0. i
Short answer is required. ; T¥ax2=15
6. Show that the direction cosines of a line whose 19: i&hange the order of integration : L
direction ratios are a,b,¢ are : TV ) 'y J_; J.:,lf_t 3, ) ded
a b c ;
J 102 +ct’ Va2 42102 Jataptec?
‘ 7. Ina group of 50 people, 35 speak Hindi, 25 speak both 11. (a) Evliﬂuaté J‘; J;’—x L = dedyds. 7
English and Hindi and all people speak at least one of the .
two languages. How many people speak only English and (b). Evaluate f; I; e’ 'J'rdxdy. 7Y%
not Hindi? How many speak English ? T

‘ 18010 18010



(ii)

12. (i)

(ii)

13. (1)

(i)

(2352)

Ifu:lugL =y J then prove that :
x?-li+}=2‘i—l
dx ' dy

Xokb Y3 T

Sh that the i and
oW i & 1INes ..3 2 |

% y=1 z+7 I

il AT LR, -

1 _3 2 coplanar

Find the angle of intersection of the spheres :
Ry a2 2x—4y-6z+10=0
and 2+ + 2 -6x—-2y+2z2+2=0

Evaluate the double integral

R ,
_E s Iz_}?d.l.'d}’, Also mention the

region of integration involved in this double

integral.

Prove that the value of triple integration :

_l_z H] 7 e ; |
EE’“ : }J;kl TR }A}’zﬂzf{rnﬁt. B a8

NA-568 (4)
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Naote :— Attempt all the Sections as per instructions.
Section-A
(Very Short Answer Type Qﬁtstiuns}
Naote i~ Attempt all the five questions. Each question carries
3 marks.
I, Differentiate finite sets and infinite sets with
example.

2. Define trigonometric function, exponential function
and logarithmic function.

NA-568 L) Turn Over




3. What do you mean by “Principle of Duality’ ?
y i !
4. fu= f{;] then prove that :

Ot o
x—+y—=

0
e }IB}'

123
5. Evaluate the triple integral L L de dydz.

Section-B
(Short Answer Type Questions)
Note :— Attempt any fwo questions out of the following
‘three questions. Each question carries 5 marks.

6. Define equivalence relation. If A = {1, 2, 3, 4]
and R = {(1,-1), (1, 2), (2, 1), (2, 2), (3, 4), (4, 3)
(3, 3), (4, _4]], Then prove that R is an equivalemt
relation.

7. Find the area of the region bounded by the circle
x2 + y2 = a?, by double integration.

==—===" and

8. Show that the lines

4x - 3y + 1 = 0 = 5x - 3z + 2 are coplanar. Also
find their point of intersection.

NA-568 (2)

Section-C
(Long Answer Type Questions)

Note :— Attempt any three questions out of the following

9. (i)

(i)

10. (i)

(ii)

) (i)

five questions. Each question carries 15 marks.

If Q be the set of rational numbers and
f:Q = Q be defined by fix) = 2x + 3 then
prove that f is bijective. Also find /.

Iff:R—> Rand g: R — R be defined by
fixy =x—1 and g(x) = x2 + 1 then find
fog(l), fog(2), gof(2), fof(2) and

.20 g(2).

Let (L, <) is a lattice. If @, b € L then prove
that :

azbsanb=a
and asz=beoavb=h

Let (L, <) be a lattice with least element 0
and greatest element 1. If ¢ € L then show
that :

gvl=landanl =a
Also avO0=zgandaa0=0

Discuss the maxima or minima of the
function :

TG

y

NA-568 (3) Turn Over



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

4a)

If x=rcos0, y=rsin0d, show that :

i a_zﬁ_l_a_zﬂmﬂ
(i) a2 ayz -
Find the minima and maxima of

ap{amx—=):
Find the area between the line y=x and
curve y — % enclosed in first quadrant.

Evaluate by changing the order of

integration :

'[l‘r\'llz—,rz .r:;".xd'._i k

Gy x5+ y

Find the equation of the tangent planes lo
the sphere y24y%+:2=9 which can be
drawn through the line :

1 z-1

1

Find the equation of the line through the

Xoa )
i

I\-J1

point (1, 2, 3) and parallel to the line

1801 0-4-
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Note : Attempt questions from all Sections as per
instructions.
Section-A
(Very Short Answer Questions)

Attempt all the five questions of this Section.
ach question carries 3 marks. 3x5=15
I, If A and B are two sets such that 4UB has 50
eclements, 4 has 28 elements and B has 32

elements. How many elements does 4~ B have?

2. Show that logy axlog, bxlogyc =1, where a.b,c

all are positive numbers.

) AR
1, Find %,iff:ye” 2 2

@




(2 )

4. Show 'that the planes 3x-2y+:z+17=0 and
4x+3y—6z—-25=0 are at right angles.

3 .2
5. Evaluate Lj-l ap(l+ x+ y)dx dy.

Section-B

(Short Answer Questions)
This Section contains three questions, attempt
any rwe questions. Each question carries 7% marks.

Tax2=15
6. A function f from set of rational numbers to itself
b is defined by f(x)=4x+3. Show that fis a

bijective function. Also find its inverse function.

2 2
T Eu =s'1n_1<lx S ], show that IE:_: +y{l‘=tanu.
xt+y dr oy

8. Find the distance of the point (0, 0, 0) from the
point of  intersection of  the line
x=2 3+1 o 2 i

3 4 12

and the plane x— y4+z=35.

Section-C

(Detailed Answer Questions)

This Section contains five questions, attempt any
three questions. Each question carries 15 marks.

15%3=45
18010

10.

(a)

(b)

(a)

(b)

(3)

Let X =1{1,2,3} and fand g be functions from
X to itself given by f={(l, 2), (2, 3), (3, 1)}
and g = {(1, 1), (2, 2), (3, 1)} . Find fog and gof.
Give examples of relations on the set
{a,b,c} whichis:

(1) reflexive but is neither symmetric nor

transitive.
(1)) Symmetric and transitive but not

reflexive.

Consider the lattice L in figure given below :

1

d e
il h

0
(i) Is L acomplemented lattice?
(ii) Is L a complete lattice?
(iii) Find complements, if they exist, for the
. elements a,b,c.
Show that the relation of-divisibility is a

partial order on the set N of natural

numberse.




|y
(i) If u=log ": ::4 AR+ N (Printed Pages 4)
(20517) RO i nidanasunssass
xaa—l'-'-+y§y-:3
ax = ay: BCA-II Sem.
12. (i) Find the equation to the plane passing
through the four points (0, -1, -1), (4, : 18010
5,1), (3,9,4), (-4, 4, 4) ! B.C.A. Examination, May 2017
(i) Find the equation of the sphere which : MATHEMATICS - II
passes through the points (1, -3, 4), » (BCA-201)
(1, -5, 2), (1, -3, 0) and whose centre (New)
Time : Three Hours | Maximum Marks : 75

lies on the planex +y + 2= 0 3 :
| Note : Attempt questions from all Sections as -

13. (i) Evaluate the double integral per instructions.

Section-A
b s
a @ : . (Very Short Answer Questions)
.[ I (x+y); dxdy ' Note : Attempt all the five questions of this Sec-
Sl I ;
a ' tion. Each question carries 3 marks.
(i) Ewvaluate the triple integral ' 3x5=15
Nli(x2+y2+2?) dx dy dz where R denotes ( b A 1. Let A={2, 3, 5}, B={3, 6, 8} & C={4, 7, 9}.

Show that A x (B n C)=(A x B) » (A x C)
. 2. Let Q be the set of rational numbers. Let f:
and x+y+z =a, a>0 Q — Q be defined by f(x) = 2x + 3. Show

that f is bijective.
18010\ . P.T.O.

the region bounded by x=0, y=0, 2=0



3. Show that the set of all factors of 12 under Section-C
divisibility forms a lattice., (Detailed Answer Questions)
4. IfU = f(y/x), show that X;: +‘r‘§$—-ﬂ Note : This se'ctinn contains five guestions, at-
3. Find the direction cosines of the line segment tempt any three questions. Each ques-
joining the points P(2, 3, -6) and Q(3, -4, 5) tion carries 15 marks. 15x3=45
Section-B i ( ( 9. (i) Letf:R-—Randg:R -»R be defined
(Short Answer Questions) by (fx) = x -1 and g(x) = x? + 1. Find
Note : This section contains three questions, at- fog (2), gof(2), fof(2) and gog (2).
tempt any two questions. Each question (i) If R'& S be equivalence relations in the
carries 72 marks. D =15 set X, then prove that R~S is an equiva-
6. Let Z be the set of integers, Define a relation lence relation in X. :
R on I such that xRy if and only if x-y is 10. (i) Let(L, <)bea latticeanda, b, c,deL.
divisible by 5vx,yez. Show that R is an Then show that
equivalence relation. : (i) (aab)v(cad)<(avc)a(bvd)
7. Evaluate [[r*drde over the area bounded be- (i) (aab)v(bac)v(cnaa)s(avb)

a(bvc)a(cva)
(i) Show that dual of a complemented lat-

tween the circles r=2cos 0 & r=4cos 0

8. Change the independent variable x to z in { (
tice is complemented.
the equation

11. (i) If V=f (x-y, y-2, #-x), then prove that
OV ov Qv
stitution x = tan 2 : ex By oz

1801012 180103 P.T.O.

2
1+ xz)zgz‘;_" +2x(1+x2}%+y=x by the sub-
0




