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No. of Printed Pages : 4

09107

Time : 3 hours

BACHELOR IN COMPUTER
APPLICATIONS

Term-End Examination

June, 2012

BCS-012 : BASIC MATHEMATICS

Note : Question no. one is compulsory. Attempt any three

questions from four.

1. (a)

(b)

(d)

BCS-012

For what value of 'k’ the points (—k+1, 2 k),
(k,2—2k)and (—4 =k, 6 —2Kk) are collinear.
Solve the following system of equations by
using Matrix Inverse Method.
3x+4y+7z=14

2x—y+3z=4
_ 2x+2y—3z=0
Use principle of Mathematical Induction to
prove that :
1 1 1 n
— t+ —= F e =
1x2  2x3 n(n+1) n+l

How many terms of G.P /3, 3,3 /3 .

Add upto 39+13 /3

1 P.T.O.

Maximum Marks : 100



2. (a)

BCS-012

2
If y=ae™ +be” ™ Prove that = =m?
. de

x
Evaluate Integral J(x+1) (2x—1) dx

Find the unit vector in the direction of
- =
— - A A A
[a b ] where = —j+j+k

- A A A
and p=2i+j-3k
Find the Angle between the lines

e d A A A A A A
r=2i+3j—4k + t (i—2j+2k)
g A A A A A
r=3i-5k + s (3i-—2j+6k]

Solve the following system of linear
equations using Cramer’s Rule —
x+2y+3z=6
2x+4y+z=7
3x+2y+9z=14
Construct a 2x 2 matrix A= [aij],  » where

1
each element is given by aij= 2 (i+2j)2



(©)

(b)
(©)
(d)
4 (@)
(b)
BCS-012

Reduce the Matrix to Normal form by
elementary operations.

3
1

O = o

5
A=10
1 -1

Find the sum to Infinite Number of terms of
A.GP.

A

If 1, w, w? are Cube Roots of unity show that
(1+w)y-(1+0)+e?=0.

If a, B are roots of equation 2x2—3x—5=0
form a Quadratic equation whose roots are
a2, BZ.

3 5
Solve the inequality 5 (x—2)= 3 (2—x)
and graph the solution set.

im. x°=27

Evaluate
x—3 x2—9

A-spherical ballon is being Inflated at the
rate of 900 cm>/sec. How fast is the Radius
of the ballon Increasing when the Radius is
15 cm.

10

3 P.T.O.



BCS-012

1 1

X
Evaluate Integral Ie [; - x—z] dx
Find the area bounded by the curves 2= y

and y=x.

Find a unit vector perpendicular to both the

- AA A
vectors a=4i+j+3k

e d A A A
b=-2i+j-2k
Find the shortest distance between the

- A A A A A A

= A A A A A A
and®r =(i—7j+2k} +t [i+3j—2k]
Suriti wants to Invest at most I 12000 in
saving certificates and National Saving
Bonds. She has to Invest at least ¥ 2000 in
Saving certificates and at least ¥ 4000 in
National Saving Bonds. If Rate of Interest
on Saving certificates is 8% per annum and
rate of interest on national saving bond
is 10% per annum. How much money
should she invest to earn maximum yearly
income ? Find also the maximum yearly
income.

10



No. of Printed Pages : 4 BCS-012

BACHELOR IN COMPUTER

APPLICATIONS
(@)
M Term-End Examination
o
r~ December, 2012
()
BCS-012 : BASIC MATHEMATICS
Time : 3 hours Maximum Marks : 100

Note : Question no. 1 is compulsory. Attempt any three

questions from the rest.

1 a a’

1. (@) Evaluate:|1 b b? 5
1 ¢ ¢

(b) Forall n=1, prove that : 5

nin+12n+ 1)
6

() If the points (2, —3), (\, —1) and (0, 4) are 5
collinear, find the value of \.

124224324 #n?=

(d) ~ The sum of n terms of two different 5
arithmetic progressions are in the ratio
(Bn+8) : (7n+15). Find the ratio of their
12t term.

BCS-012 1 P.T.O.



2. (a)
(b)
(©

BCS-012

dy VIi+x —1- x]
ind — if y =lo
Find dx ity g[\/1+x+\/1— x
Evaluate : Jz—d—x———
X< —6x +13

Find the unit vector in the direction of the

sum of the vectors : =2i +2j — 5k and

__)
b =2i + j+3k-

Find the angle between the vectors with
direction ratios proportional to (4, =3, 5)
and (3, 4, 5).

Solve the following system of linear
equations using Cramer’s rule.
x+2y—z= -1, 3x+8y+2z=28,
dx+9y+z=14.

Construct a (2x3) matrix whose elements

. N2
. _ i)
a;;is given by a;; = TR

1
Find the inverse of A= |2
-1

and

=W N
— = Ot

verify that A" !A=1

10



3. (a) Find the sum to n terms of the series 5

4 4 4
1+ =4+ = + =5 +eere

5 5 5
(b) If 1, w, w? are three cube roots of unity. 5
Show that :

2-0)2-0D)2-0)2-w!l) =49

() If o and B are the roots of the equation 5
ax2+bx+c=0, a # 0 find the value of
o+ [36.

d) Solve the inequality —3 <4-7x <18 and 5
! y
graph the solution set.

C T+ x =1
4. (a) Evaluate: }1_)“5 J19A41 5
(b) A rock is thrown into a lake producing a 5
circular ripple. The radius of the ripple is
increasing at the rate of 3 m/s. How fast is
the area inside the ripple increasing when
the radius'is 10 m.

dx

2

C Evaluate :
() '[ 1+ cos“x

(d) Find the area enclosed by the circle 5

x2+y2= a’.

BCS-012 3 P.T.O.



5 (a)
(b)
(©)
BCS-012

- —
If a =5i—-j-3kand b = +3j—5k-

— — - -
Show that the vectors 4 + b and 4 - p

are perpendicular.

Find the angle between the vectors
5i+3j+4k and 61 —8j —k.

Solve the following LPP graphically :
Maximize : z=>5x +3y
Subject to : 3x +5y=<15

5x+2y=10

x,yz0

10
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BACHELOR OF COMPUTER

E APPLICATIONS (Revised)
J; Term-End Examination
June, 2013
BCS-012 : BASIC MATHEMATICS
Time : 3 hours Maximum Marks : 100

Note : Question no. 1 is compulsory. Attempt any three
questions from the rest.

x Y oz
1. (a) Evaluate ? y2 2| 5

B R B

(b) Show that the points (a, b+c), (b, c+a) and 5
(c, a+b) are collinear.

(c) For every positive integer n, prove that 5

7" —3" is divisible by 4.
; " L7
(d) The sum of first three terms of a G.P. is 12 5
and their product is —1. Find the common

' ratie and-the terms.

ody o ette™
(e) Find o if y= m 5

BCS-012 1 P.T.O.



(b)

BCS-012

dx

Bvaluste | 7 o

Write the direction ratio’s of the vector

a=1i+ j- 2k and hence calculate its

direction cosines.
Find a vector of magnitude 9, which is
perpendicular to both the vectors 4i —j+ 3k
and = 2i+j—2k.

Solve the following system of linear
equations using Cramer’s Rule x+y =0,
y+z=1,"z2+x=3.

Find x, y and z so that A=B, where

2 Gl 28 ) E X6
A = ’B = -
18z "y+2"6z by x 2y

to its

P = O
- W N
[CS T oS T

1
Reduce the matrix A = |2
1

normal form and hence determine its rank.

Find the-sum,to n terms (of the (A.G.P.
1+3x+52+ 73 +... b o I

Use De Moivre’s theorem to find (\/_3— —ki]3

10



(c) If o, B are the roots of x?>—4x+5=0 form 5
an equation whose roots are o +2, B2+2.

1
(d) Solve the inequality —2 < 5 (4—-3x)<8 and 5
graph the solution set.
lim e*—e™* ' 5

4. (a) Evaluate
x—0 X

(b) If a mothball evaporates at a rate 5
proportional to its surface area 4mr?, show
that its radius decreases at-a constant rate.

dx

c Evaluate: | ———
(©) I 4+5 sin2 X

(d) Find the area enclosed by the ellipse 5

|

=
I
—

-

x2 2
a2

l=n
(¥]

5.  (a)* Find a uhnit vector perpendicularto each of 5

the. vectors Z4+p and - Wwhere
a'= gk b= 1+ 25+ 3k.

(b) Find the projection of the vector 7i+j—4k 5
on 2i+6j+ 3k.

BCS-012 3 P.T.O.



(c) Solve the following LPP by graphical 10
method.
Minimize : z=20x+10y
Subject to : x+2y=40
3x+y=30
4x+3y=60
and x, y=0

\

nZ2nol
Assignment

GURU
+91-98118543083

www.lghouassignmentguru.com

BCS-012 4
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08415

Time : 3 hours

BACHELOR OF COMPUTER
APPLICATIONS (Revised)

Term-End Examination

December, 2013

BCS-012 : BASIC MATHEMATICS

Maximum Marks : 100

Note : Question no. 1 is compulsory. Attempt any three
questions from the remaining questions.
b+c c+a atb] ja b c
1 (a) Show that {c+a a+b b+c/=2b ¢ a 5
atb b+c ctal] [c a b
1
(by If A=[2 -1 3] and B=| 3 | check 5
-1
whether AB=BA.
(¢)  Use the principle of mathematical induction 5
to show that 1+3+5+----- +(2n—-1)=n?
for each ne N.
(d) ' If o and B are roots of x>~ 3ax+a>=0and 5
2 2 7 .
o+ Be= 9 find the value of a.
BCS-012 1 P.T.O.



(e)
()
(&)
(h)
2. f(a)
(b)
(©
3. (a)

BCS-012

b 2 dzy dy
If y=ax+ —, show that ¥ 5 TX Yy

- 5
Evaluate the integral je“ (e" +7) dx.

If 5:5/{_,}_32and B:?_3?_5/]2, show

that ;4 and ;—p are perpendicular to each
other.
Find the angle between the lines

X—5_y—5_z+1 x_y=1_z+5
2 1 -1 ™3 2 3
-’
If A=-1 1 1 ,showthatA2=A_1_
0
3g=dn b
Show that A={1 1 0 [isrow equivalent
11 5

to Iy, where 15 is identity matrix of order 3.
If A= AL how that
=l_1 2l show tha

A2—4A + 71, =0,,,. Use this result to find
A®. Where 0y, 1s null matrix of order 2x2.

Solve the equation 6x>—11x%>—3x+2=0,
given that the roots are in H.P.

10



a+ib

(by If x+iy= show that 5

c+id’
2,2
2, o0 4 +b
+ — .
(x*+y9) I, 7
3x—1

(c) Solve the inequality <5, 5

2

(d) If @ and B be the roots of the equation 5
3x2—4x+1=0, find the equation whose
roots are o?/P and B?/c.

4. (a) Determine the intervals in which the 5
1+ x + x2 R i
—, xeR is
1-x+ x?

increasing or decreasing.

function f(x) =

1
(b) Show that f(x)=x21n(;), x>0 has a local ~ 5

1
maximum at x= T
e

4
(c) Evaluate f(x+1)ex(xex+5) dx . 5

(d) Find the area bounded by y= /yand y=x. .5

5. (a) Find the vector and Cartesian equation of 5
the line through the points (3, 0, —1) and
(5, 2, 3).
aaaaaa - o -2
(b) Show that [axb bxc oxa|=[2 b ] 5

BCS-012 3 P.T.O.
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Two tailors A and B, earn ¥ 150 and ¥ 200
per day respectively. A can stich 6 shirts and
4 pants while B can stich 10 shirts and 4
pants per day. How many days should each
work to stich (at least) 60 shirts and 32 pants
at least labour cost ? Also calculate the least
cost.

10
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Time : 3 hours

BACHELOR OF COMPUTER
APPLICATIONS (Revised)

Term-End Examination

June, 2014

BCS-012 : BASIC MATHEMATICS

Note : Question No. 1 is compulsory. Attempt any three

questions from the remaining four questions.

1. (a)

(e)

BCS-012

Show that the points (a, b+c), (b, c+a) and
(c, a+b) are collinear.

2 -1
A= |5 5 , find 4A — A2,

Use the principle of mathematical induction
to show that :

12+ 22+ in2= 1n (n+1) (2n+1)
........ c

vneN.

Find the smallest positive integer n for which

LY o

1-i)
A positive number exceeds its square root
by 30. Find the number.

1 P.T.O.

Maximum Marks : 100



(®)

(8)

(h)

(c)

BCS-012

Inx dy
If y= x_z’ find I

__)
Show that for any vector a,

A - A A - A A - A
iX (aXi)+j X (axj)+ k X (ax k)=

Find an equation of the line through
(1, 0, —4) and parallel to the line

x+1 y+2 z-2

3 4 -
Find inverse of the matrix
IR -
A=[|2 3 1
-11 1
5 3 8
Reduce the matrix A=|0 1 1] to
1 -1 0

normal form by elementary operations.
Solve the system of linear equations
2x—y+z=5

3x+2y—~z=7

4x +5y—5z=9

by matrix method.

_)
2a

10



3
3. (a) UseDeMoivre’s theorem to put (\/5 +1 ) in 5

the form a+bi.

(b) Find the sum to n terms of the series 5
0.7+0.77+0.777 + ........... + upto n terms.

(c) If one root of the quadratic equation 5
ax?+bx+c=0 is square of the other root,
show that b+ a’c+ac?=3abc.

(d) The cost of manufacturing x mobile sets by 5
Josh Mobiles is given by C=3000 +200x and
the revenue from selling x mobiles is given
by 300x. How many mobiles must be
produced to get a profit of ¥7,03,000 or
more.

d2
4. (a) Iy=ae™+be ™" and d—g = ky, find the 5
X

value of k in terms of m.

(b) A man 180 cm tall walks at a rate of 2m/s 5
away from a source of light that is 9 m above
the ground. How fast is the length of his
shadow increasing when he is 3 m away
from the base of light ?

X
(c) Evaluate the integral J(x T 1) (2% — 1)dx. 5

(d) Find length of the curve y=2x3/2 from 5
(1, 2) to (4, 16).

BCS-012 3 P.T.O.



(b)

(©)

BCS-012

- -
For any two vectors a and b, prove that

la+bls|al+|bl|

_}
Find the shortest distance between r{ and
_}
rp given below :

-3 A A A
n = 1+ + 2N + (1+Nk

A A
L=20+wi + (I=w)j+ (~1+2u)k.

A tailor needs at least 40 large buttons and
60 small buttons. In the market, buttons are
available in boxes and cards. A box contains
6 large and 2 small buttons and a card
contains 2 large and 4 small buttons. If the
cost of a box is ¥ 3 and that of card is ¥ 2,
find how many boxes and cards should he
buy so as to minimize the expenditure ?

10
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BACHELOR OF COMPUTER APPLICATIONS
(Revised)

Term-End Examination
December, 2014

BCS-012 : BASIC MATHEMATICS

Time : 3 hours Maximum Marks : 100

Note : Question number 1 is compulsory. Attempt any
three questions from the rest.

1. (a) Show that

b y z
x2 y?2 22 |=xyz(x-y)y-2)(z-%) 5
x3 g3 8

0
Show that {A) = Og, 9. Use this result to

find A%, 5

2 3 9
(b) LetA=|: 1i\andf(x)=x—3x+2.

(¢). | Use. the _principle of mathematical

induction to show that
n-1

E 21-9"% _1, VneN. 5

i=0
BCS-012 1 P.T.O.



(d)

(e)

®

(g

(h)

2. (a)

(b)

(c)

(d)

BCS-012

If the sum of p terms of an A.P. is 4p2 + 3p,
find its n'® term.

1/2
If y=in|e* x-1 find & .
x+1 ’ dx

Evaluate :
Jotme
(e* +1)3

Find the area bounded by the curve

y=sinxandthelinesx=g,x=gand

the x-axis.
. - > - b d
Find |a x b| if |a| =10, |[b| = 2 and

‘_*
2.b =10v2.

Solve the following system of equations by
using Cramer’s rule :

X+y=0, y+z=1, z+x=3

3 2 0
If A={4_ 3 of,find A%
0 0 1

Show that the points (2, 5), (4, 3) and (5, 2)
are collinear.

1 2 3
Find the rank of the matrix |0 1 2.
2 5 8



3. (a) If7times the 7™ term of an A.P. is equal to
11 times the 11% term of the AP, find its
18" term. 5

(b) Find the sum to n terms of the series :

9 +99 + 999 +9999 + ... 5
(¢ If x + iy = a+.1b , then show that
c+id
2 12
2 _ [a®+b
% +Y2_ c? +4d2 d

(d) If o and P are roots of 2x% - 3x + 5 = 0, find
the equation whose roots are o + (1/B) and
B + (o). 5

4, (a) Evaluate: 5
x—-1-2

x-»5 X-5

(b) .. Find the local extrema of

f(x)=%x4—8x3+%5— 2 105 5

(e) Evaluate : 5
2
X 2+ 1 dx
x(x“ -1

BCS-012 3 P.T.O.



()
5 (a)

(b)

()
BCS-012

Find the length of the curve y = %xa/ 2 from

(0, 0) to (4, 16/3).

Find the area of ‘A ABC with vertices
A(1,3,2),B(2,-1,1)and C(- 1, 2, 3).

Find the angle between the lines

x—-1 +1 z-1 X

s -1 = 3=
A tailor needs at least 40 large buttons and
60 small buttons. In the market two kinds
of boxes are available. Box A contains 6
large and 2 small buttons and costs T 3,
box B contains 2 large and 4 small buttons
and costs T 2. Find out how many boxes of
each type should be purchased to minimize
the expenditure.

10

4 12,000
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BACHELOR OF COMPUTER APPLICATIONS

(BCA) (Revised)

Term-End Examination

08313 June, 2015

| Tim_e : 8 hours

BCS-012 : BASIC MATHEMATICS

Maximum Marks : 100

Note : Question number 1 is compulsory. Attempt any
three questions from the rest.

5

1. (a) Show that
1+a 1 1
1 1+b 1 | = abe + be + ca + ab.
1 1 l+c
1 48
2 3
by If A= , find A®.
31
2 2
() ‘Use the principle of mathematical
induction to show that ,
2+224+ .. +2°=9"1_9 yneN
BCS-012 1 P.T.O.



(d Find the 18" term of a G.P. whose 5%
term is 1 and common ratio is 2/3.

(e) If(a-ib) (x+iy)=(a®+bPianda+ib = 0,

find x and y.
(f)  Find two numbers whose sum is 54 and
product is 629.
d%y _ o
(g) Ify=ae™ +be ™, show that po) = m°y.

(h) Find the equation of the straight line
through
(-2, 0, 3) and (3, 5, -2).

5 3 0
2. (a) IfA=[3 2 0| findAL
0 0 1

(b)  Solve the system of equations x + y + z = 5,

y+2z=2, x+ z=3 Dby using Cramer’s rule.

(¢) Find the area of A ABC whose vertices are
A(,3),B(2,2)and C (0, 1).

5 3 8
(d) Reduce A = |0 1 1| to normal
1 -1 0

form by elementary operations.

BCS-012 2



3. (a) Find the sum to n terms of the series
0-7+ 077+ 0777 + ... 5

(b) Find three terms in G.P. such that their
sum is 31 and the sum of their squares is

651. ' 5
(¢0  If o and B are roots of x2 - 4x + 2 = 0, find

the equation whose roots are o® + 1 and

B2 + 1. 5
(d) Solve the inequality

X2 —4x - 21 <0. 5
4. (a) Find the value of constant k so that
2
x“-25
- if x#5
fx)={ -5 x 5
k if x=5
is continuous at x = 5. |

1- dy
b If = , find —
- y dx

e

(¢~ If 'a mothball evaporates' at a rate
proportional to its surface area 4nr2, show
that its radius decreases at a constant rate. 5

(d)  Evaluate:
2

g
S 5
I(x+2)3 «

0

BCS-012 3 P.T.O.




5. (a)

(b)

(c)

BCS-012

Show that the three points with position
- - - - - -
vectors ~-2a +3b +5¢, a +2b +3¢c,

5> o .
7a — ¢ are collinear. 5

Find the direction cosines of the line
passing through (1, 2, 3) and (- 1, 1, 0). 5

Two -electricians, A and B, charge T 400
and T 500 per day respectively. A can
service 6 ACs and 4 coolers per day while B
can service 10 ACs and 4 coolers per day.
For how many days must each be employed
so as to service at least 60 ACs and at least
32 coolers at minimum labour cost ? Also
calculate the least cost. 10

4 8,000
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BACHELOR OF COMPUTER APPLICATIONS
(BCA) (Revised)

Term-End Examination
— 3 1 =i December, 2015
BCS-012 : BASIC MATHEMATICS

Time : 3 hours 2 Maximum Marks : 100

Note : Question number 1 is compulsory. Attempt any
three questions from the rest.

1. Attempt any eight parts from the following :
(a) Show that

1 @ w2

w2 1 0
where o is a complex cube root of unity. 5
3 -1
(b) If A= ,
2 1

showthat AZ—4A +5 I,=0.
Also, find A%, 5

3CS-012 1 P.T.O.



(e)

(d)

(e)

®

()

(h)

2. (a)

(b)

BCS-012

Show that 133 divides 112+2 + 1220+l for
every natural number n.

If pt* term of an A.P is q and gt term of
the A.P. is p, find its r'® term.

If1, o, @2 are cube roots of unity, show that

2-0) (2-0d) (2-0'%@2-0®) =149,

If o, B are roots of x% - 3ax + a2 = 0, find

the value(s) of a if o+ [32 = Z

1
Iegr=Tt Jl4x —41-x ﬁd
Ji+x +41-x )
Evaluate :
J-xz,/5x—3dx
2 -1 0
If A = |1 0 3 |, show that
3 0 -1
A(adj.A)= |A] L.
2 -1 7
IfA=|3 5 2|, show that A is row
1 1 3

equivalent to I.

Cr

N



()

3. (a)

(b)
(c)

(d)

4. (a)

0 1 2

2 2 -4
B=|-4 2 —4 |, show that

2 -1 5

AB = 6 I;. Use it to solve the system of

linear equations x —y = 3, 2x + 3y + 4z = 17,
y+2z="1. 10

Find the sum of all the integers between

100 and 1000 that are divisible by 9. 5
Use De Moivre’s theorem to find (\/5 + i)3 . 5
Solve the equation
x® —13x2 + 15x + 189 = 0,
given that one of the roots exceeds the other
by 2. ' , 5
Solve the inequality
2 >5
|x-1]|
and graph its solution. 5
Determine the values of x for which
Cfx) = x* - 85 + 22x% - 24x + 21 is
increasing and for which it is decreasing. 5
3 P.T.O.

BCS-012



(b) Find the points of local maxima and local
minima of
fix) = x3 - 6x% + 9x + 2014, x € R. £

(¢) Evaluate :
Jor ;
fex-1f
(d) Using integration,' find length of the curve
y =3 —xfrom (-1, 4) to (3, 0). 5
5. (a) Show that
= -
[a-b b-c c—al=0. 5
(b) Show that the lines

x—5=y—7 =z—3 I o x—8 :y—4 _2-5
4 -4 -5 4 -4 4

intersect. 5

(¢) A tailor needs at least 40 large buttons and
60 small buttons. In the market, buttons
are-available in two boxes or cards. A box
contains 6 large and 2 small buttons and a
card contains 2 large and 4 small buttons.
If the cost of a box is ¥ 3 and cost of a card
is ¥ 2, find how many boxes and cards
should be purchased so as to minimize the
expenditure. 10

BCS-012 4 - 21,00C
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BCS-012 : BASIC MATHEMATICS

Time : 3 hours v Maximum Marks : 100

. Note: Question number 1 is compulsory. Attempt any

three questions from the remaining questions.

1. Attempt all parts :

(a) Show that

1 b b%l=@-b)b-c)c—a). 5

1 ¢ c?
1 -2 . (a 1
() I A=| . |,B=| - and
2 -1) b -1}
(A +B)?=A? + B find a and b. . 5

BCS-012 1 P.T.O.



(e

(d)

(e)

®

(g)

(h)

2. (a)

BCS-012

Use the principle of mathematical induction
to show that 2 +2% + ... + 2% = 221 _ 2 for

each natural number n. 5

Find the 10® term of the harmonic

rogression 1 l ——1-— —1— 5
progr 7’15’23 31" B

If Z is a complex number such that

| Z-2i | = | Z+ 2i|, show that Im(Z) = 0. 5

Find the quadratic equation whose roots

are2—J§,2+J§. , 5
3/4
-2 dy
If y=In|leX|2"2 , find <. 5
y n[e (x+2j ] ¥ dx
Evaluate : 5
Cdx »
‘ Vx +x
1 2 2

IfA=|2 -1 21| showthat
2 2 1
AZ _ 4A - 51, = 0. Hence obtain A and A%, 10

2



3 4 -5 |
by IfA=}1 1 0 |, show that A is
1 1 )

row equivalent to Is. 5.

(¢) Use Cramer’s rule to solve the following
system of equations : 5
x+2y+2z=3. |
3x-2y+z=4

X+y+z=2

8. (a) Find the sum of an infinite G.P. whose first

term is 28 and fourth term is % . 5

(b) Ifx=a+b,y=an+bae? z=a0?+bo
(Whe:e'(o is a cube root of unity and ® # 1),
show that xyz = a3 + b3. 5

(¢) If the roots of ax> + bz +cx +d =0 are in
AP, show that

9b3 — 9abe + 27a%d = 0. 5

(d)  Solve the inequality

BCS-012 3 ' P.T.O.



4. (a) |

(b)

()

(d)

5. (a)

()

BCS-012

Determine the values of x for which
f(x)=5x3/2-3x5/2, x>0 is

@) increasing

(ii) decreasing.

Find the points of loé_al extrema of

flx) = %x4—8x3 + 125-;;2 +2015.

Evaluate :
‘ x? dx
(x +2)3

Find the area bounded by the curves y = x2
and y2 = x.

For any vectors show that
—> o - -
la+ b |<|a]|+]Db]

Find the shortest distance between

- A A A
r=Q1+Mi+@2-AMj+0+MNk and

- A A ' A
r=20+wWi +A-wWj+-1+2Wk.

4



(c)

BCS-012

A man wishes to invest at most ¥ 12,000
in Bond A and Bond B. He must invest
at least ¥ 2,000 in Bond A and at least
T 4,000 in Bond B. If Bond A gives return
of 8% and Bond B that of 10%, find how
much money be invested in the two bonds

to maximize the return. 10
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BCS-012 : BASIC MATHEMATICS

Time : 3 hours Maximum Marks : 100

Note: Question number 1 is compulsory. Attempt any

three questions from the remaining four questions.

(a) Evaluate the detei‘mihant

1 © w2
o o? 1 , where o is a cube root
2 1 o
of unity. ' 5

(b) ~ Using determinant, find the area of the
triangle whose vertices are (— 3, 5), (3, — 6)
and (7, 2). ' 5

(c) . Use the principle of mathematical induction

to show that 2+ 22+ .+ 20=22%1_2 for
every natural number n. )

(d) Find the sum of all integers between 100
and 1000 which are divisible by 9. 5

BCS-012 1 P.T.O.



(e)

69)
(®

(h)

2. (a)

(b)

(c)

BCS-012

Check the continuity of the function f(x) at

x=0: 5
l—x-—l , X#0
fix)=4 X
0, x=0
2 —
Ity =X showthatd;’:zl”’; 3 5
X dx X
If the mid-points of the consecutive sides of
a quadrilateral are joined, then show (by
using vectors) that they form a
parallelogram. 5
Find the scalar component of projection of
A A A
the vector a = 2i + 3j + 5k on the
— A A A
vector b =2i -2; — k. 5
Solve the following system of linear
equations using Cramer’s rule : 5
X+2y—z=-1,
3x + 8y + 2z = 28,
4x + 9y +z = 14,
2. 3 2
Let A = and f{ix) =x“=4x + T.
-1 2
Show that f(A) = O, ,. Hence find A®. 10
Determine the rank of the matrix
01 2 1
A=|1-1 2 0] 5
5 3 14 4
2



8. (a) The common ratio of a G.P. is —4/5 and the
sum to infinity is 80/9. Find the first term
of the G.P. 5

1-i 100 .
b If [-ITLJ = a + ib, then show thata=1,
[

b=0. 5

(¢) Solve the equation 8x° — 14 +Tx - 1=0,
the roots being in G.P. ' 5

(d) Find the solution set for the inequality
15%% + 4x — 42 0. 5

4. (a) If a mothball evaporates at a rate
proportional to its surface area 4nr2, show
that its radius decreases at a constant rate. 5

(b) Find the absolute maximum and minimum
3
of the function fix) = x_+2_ on the interval
X

[-1, 1]. 5
(¢) ~ Evaluate the integral

1=J' dx . | 5
1+3eX + 2%

(d) Find the length of the curve
y=2x + 3 from (1, 5) to (2, 7). 5

BCS-012 3 P.T.O.



5. (a)

(b)

(c)

BCS-012

Find the value of A for which the vectors

A A

-y A A A —3 A A A
a=1-4j+k, b =A1i -2j +k and
- A

¢ =2i +3j +3k are coplanar.

Find the equations of the line (both Vector
and Cartesian) passing through the point
(1, =1, -2) and parallel to the vector

A A A
3i —2j +5k.

A manufacturer makes two types of
furniture, chairs and tables. Both the
products are processed on three machines
A,, A, and Ag. Machine A, requires 3 hours
for a chair and 3 hours for a table, machine
A, requires 5 hours for a chair and 2 hours
for a table and machine A3 requires 2 hours
for a chair and 6 hours for a table. The
maximum time available on machines
Al’ A2 and A3 is 36 hours, 50 hours and
60 hours respectively. Profits are T 20 per
chair and ¥ 30 per table. Formulate the
above as a linear programming problem to
maximize the profit and solve it.

10

4 17,000
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Note: Question number 1 is compulsory. Attempt any

three questions from the remaining four questions.

1. (a) Show that

11 b b2|l=b-a)c—a)c-b). 5

(b) Using determinants, find the area of the
triangle whose vertices are (1, 2), (- 2, 3) -
and (- 3,=4). 5

(¢) Use the pﬁnciple of mathematical ‘

induction to prove that

1 1 1 n
+ +.. 4+ =
M@e @ nn+1) n+l
for every natural number n. ' 5

BCS-012 1 P.TO.



(d)

(e)

®

(g

(h)

2. (a)

(b)

BCS-012

If the first term of an A.P. is 22, the

- common difference is — 4, and the sum to

n terms is 64, find n.

Find the points of discontinuity of the
following function :

x2, if x>0
fx)= .
x+3, if x<0

Ify=ax+ E,showthat
X

2
2d%y _dy
X“—= +x— -y=0.
& A
Prove that the three medians of a triangle
meet at a point called centroid of the
triangle which divides each of the medians

in the ratio 2 : 1.

e T R S
Show  that la|b+]|b]| a is
o > > > >
perpendicular to |a |b - | b|a, for
- -
a and b.

any two non-zero vectors

Solve 'the following system . of linear
equations using Cramer’s rule:

x+y=0, y+z=1, z+x=3

1 -2 a 1
If A= , B-= and
| 2 -1 b -1
(A+B)2=A%+B2 findaandb.

2



(e

(d)

3. (a)

| (b)
(e)

(d)

4. (a)

BCS-012

Reduce thé matrix
5 3 8

1 —1 0

to normal form a.nd hence find its rank 5
Show that n(n + 1) @n + 1) is a multlple of
6 for every natural number n. 5.
Find the sﬁm of an infinite G.P. whose first
' term is 28 and fourth term is % ' 5
Use De Moivre’s theorem to find (V3 +i). 5
If 1, o, o® are cube roots of umty, show
that ‘
2-0)2-0)2-0'%C-oh=49. 5
Solve the equaﬁon
2x3 — 15%% + 37x - 30 = 0,
given that the roots of the equation are in
A P.. 5
" A young child is flying a kite which is at a
height of 50 m. The wind is carrying the
kite horizontally away from the child at a
speed of 65 m/s. How fast must the kite
string be let out when the string is 130 m ? 5

3 - P.T.0.



(b) Using first derivative test, find the local
maxima and minima of the function

flx) = x5 — 12x. 5
(¢) Evaluate the integral ’
2
1= J. = dx. 5
. x+1
(d) Find the length of the curve
y=3+ —;—(x) from (0, 3) to (2, 4). 5
s
5. (a) Ifa, b, c are coplanar, then prove that
T e - o
a + b, b + ¢ and ¢ + a are also
coplanar. ' 5

(b) Find the Vector and Cartesian equations
of the line passing through the points
(-2,0,3)and (3,5,-2). 5
(¢) Best Gift Packs company manufactures
two types of gift packs, type A and type B.
Type A requires 5 minutes each for cutting
and 10 minutes each for assembling it.
Type B requires 8 minutes each for cutting
and 8 minutes each for assembling. There
are at most 200 minutes available for

cutting and at most 4 hours available for
assembling. The  profit is ¥ 50 each for

type A and ¥ 25 each for type B. How
many gift packs of each type should the
company manufacture in order to
maximise the profit ? ' 10

- BCS-012 4 6,000
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Note: Question number 1 is compulsory. Attempt any
three questions from the rest.

1. (a) Show that

b+e c+a a+b a b ¢
c+a a+b b+c| =2 b ¢c al. 5
a+b b+c  c+a c a b

: 2 3]
(b) LetA=[ 2:|andf(x)=x2—4x+7.
Show, that f(A) = Og! Use this result to |
ﬁnd AS. . 5
() Find the sum up to n terms of the series
04+044+0444 + ... 5

BCS-012 | 1 | P.T.O.



~(d)

(e)

®

(8

(h)

2. (a)

BCS-012

If1, o, @ are cube roots of unity, show that .
A+ d+add+o0d)d+ob+e®
1+0% =4

Ify = ae™ + be ™ + 4, show that
2
51_52[ = m2(y - 4).
A spherical balloon is being inflated at the
rate of 900 cubic centimetres per second.
How fast is the radius of the balloon

increasing when the radius is 25 cm ?

Find the value of A for which the vectors

- A A A —> A A A
a =2i -4j +3k, b =Ai -2j + k,
- A A A

¢ =2i +3j + 3k are co-planar.

Find the angle between the pair of lines

x-5 y-3 _z-1

- d
2 3 —3 "

y-1 z+5

=-—2—= _3,

WM

Solve the following system of equations

by using matrix inverse :

3x + 4y + Tz = 14, 2x -y + 3z = 4,
Xx+2y-3z=0

N



()

(©

(d)

3. (a)

(®)

(©

(d)

' BCS-012

3 4 -5
Show that A = | 2 2 0 is row
1 1

5
equivalent to I.

Use the principle of mathematical
induction to prove that

13 +2%+ .. +n%= i—nz (n +\1)2
for every hatural number n.

Find the quadratic equation with real

coefficients and with the _pair of roots
1 1 _ .
5-J72° 5+64J2°

How many terms of the G.P. V3, 8, 343 y eene
add up to 120 + 40v/3 ? |

1+id

1—3i 10 .
If (;1] = a + ib, then show thata = 1
and b =0.

Solve the equation 8x3 — 142 + Tx - 1= 0,
- the roots being in G.P.

Solve the inequality |>— e % and
graph the solution set.
3 P.T.O.



4. (a)

(b)
(c)
(d)
5. (a)
(b)
BCS-012

Determine the values of x for which the
fbllowing function is increasing and for
which it is decreasing :

fix) = x* - 8x3 + 22:% - 24x + 21

1
X

Show that f{x) = 1 + x% ln( ) has a local

1
maximum atx = —— , (x> 0).
Je

Evaluate the integral

J‘ dx
1+3e* +2e2%

Find the length of the curve y = §x3/2 from

2
0 1.
(0, 0) to [1, 3)

Check the continuity of a function fat x=0:

——2IX|; x¢-0
f(x): X
0; x=0

Find the Vector- and Cartesian equations
of the line passing through the point

(1, -1, —-2) and parallel to the vector
A A
33 —2j +5k.



(¢) Find the shortest distance between the lines
- A A A ‘ A A A
r =8i +4j -2k)+t(-i +2j +k)and
- A A A A A A
r=0-7j-2k)+t(d +3j-f2k). 5
(d) Find the maximum value of 5x + 2y
| subject to the constraints
-2x-3y<-6
x—ZyS.Z
6x +4y<24-
-3x+2y<3

- x20,y20 ' 5

BCS-012 5 14,000
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. Note: Question number 1 is compulsory. Attempt any
three questions from the rest.

1. (a) Show that

1 a a?
a? 1 a|=(a3- 1)2 5
a a2 1
| 2 5
(b) FindtheinverseofA=| 2 3 1]|. 5
' 111

(¢) - Find the sum up to n terms of the series
3+33+333 +... ' 5

(d ‘If 1, o, o2 are the cube roots of unity, show

that (1+o+02’+(1 -0+ 02’ +
Ql+eo-a2)’=32 5

BCS-012 | 1 P.T.O.



(e)

®

(®

(h)

2. (a)

(b)

BCS-012

Ify=1+1In G+ \/sz +1), prove that

(x2+1)£2—'§ +x—dl =0.

dx dx

A stone is thrown into a lake producing a
circular ripple. The radius of the ripple is
increasing at the rate of 5 m/s. How fast is
the area inside the ripple increasing when

the radiusis 10 m ?

nd the value of A for which the vectors

Fi

- A A A > A A A
a=i-4j+k,b =A1 -2j + k and
_)

c

A A A
=2i + 3j + 3k are coplanar.

Find the angle between the lines

Y A A A A A A
r =2i +3j -4k +t(i-2j +2k)
—> A A A A A
r =3i -5k +s(3i—2j +6k).

Solve the following system of equations by
the matrix method :

2x -y+3z2=5,3x+2y—-z=1,

4x + 5y —-5z=9.
3.4 ~5

Show that A = |3 3 0| is row
B 11 5

equivalent to I3.



()
@.
3 (a)

(b)

(©

Gy

4. (a)

BCS-012

Use the principle of mathematical

induction to show that

144474..4@0-2D=ZnG-D. 5

Find the quadratic equations with real

coefficients and with the following pair

m-n m+n
roots : , —
m+n m-n

' Evaluate :

Em J1+2x‘—\f1—2x

If x+ iy)lj3 =.a +ib, prove that

XY _4@2-pd
a b .

Solve the equatibn
2x3 - 15x* + 37x-30 =0,
if the roots of the equation are in A.P.

of

Draw the ‘grapih of the solution set of the

following inequalities :
2x+y>8, x+2y>8and X +y < 6.

Determine the values of x for which the
following ‘function is ' increasing and for
which it is decreasing : ‘

f(x) = (x - 1) (x — 2)

3

P.T.O.



(b)

(¢

(d)

5. (a)

(b)

(c)

(d)

BCS-012

Find the absolute maximum and minimum

5

of the following function :
X3
fix) = on [-1, 1]. 5
X+2
Find the length of the curve y = 2x%2 from
the point (1, 2) to (4, 16). 5
Evaluate the integral
2
J‘ (x + 1)2 dx 5
(x-1
- A A A > A A A
Ifa =i-2j+k,b =2i+j+k and
-5 A A A .
¢ =i +2j — k, verify that
I e T T e §
a x{bxc)=(a.c)b-(a.b)ec. 5
Find the vector and Cartesian equations
of the line passing through the points
(_ 2’ O’ 3) and (3, 5’ - 2)- 5
Reduce the matrix
0 1 2
A=1{1 2 3
3 1 1
to its normal form and hence determine its
rank. 5
Find the direction cosines of the line passing
through the two points (1, 2, 3) and
(-1,1,0).
4 - 8,000
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Time : 3 hours - Maximum Marks : 100

Note : Questioh number 1 is compulsory. Attempt any
three questions from the remaining questions.

1. Attempt all parts :

(a) Show that
b-c¢ c—a a—b

c—a a—-b b-c|=

a—b b-c c—a 5
1 -2 1 0
®) If A= ,_and  Iy= J
2 1 0 1
find (A - I)%. 5
(¢) Show that 7 divides 22> -1V ne N. 5

BCS-012 1 A P.T.O.



(d)

(e)

®

(®

(h)

2. (a)

(b)

BCS-012

If 7 times the 7 term of an A.P. is equal to
11 times the 11 term of the A.P,, find its
18t term. '

If1, o, o are the cube roots of unity, find

2+0+0D)%+B+0+adb.

Ifoc,Barerootsofx2—2kx+k2—1=0,and
o + B2 =10, find k.

Ify = (x+ yx2 +1)%, find %.

Evaluate :

jxﬂ;dx

-1 2 3
IfA=|4 5 7|, show that
5 3 4
A(adj A) = 0.
1 1 3
If A=|0 5 2|, show that A is row
2 -1 7

equivalent to Ig.



(c)

3. (a)
b)

(c)

(d)

4. (a)

(b)

BCS-012

Solve the following system of linear
equations by using matrix inverse :

3x+4y+T7z=-2
2x-y+3z=6
2x+2y—3z=Q
and hence, obtain the value of 3x — 2y + z. 10

Find the sum of first all integers between
100 and 1000 which are divisible by 7. 5

Use De Moivre’s theorem to find (i + v/3 )3. 5
Solve : 5
32x% —48x% + 22x -3 =0,

given the roots are in A.P.
Solve : 5

-5

5, R
x+2 _< *%
Find the points of local maxima and locai
minima of '
. fix) = x° — 622 + 9x + 100. 5
Evaluate : - 5
dx
eX+1

3 » P.T.O.



(e

(d

5 (a)

(b)

(o

BCS-012

Find the area lying between two curves
y=3+2x,y=3-x, 0<x<3,

using integration.

Find length of y = 3 — 2x from

(0, 3) to (2, —1), using integration.
__)

;1) B) = 0, show that

e e e e et S
axXxb=bxc=c¢cxa.

Ifa+b +

Check if the lines
x-1 y-3 z+2
4 4 -5
x-8 y-4 z-5

A S5 IC 23

intersect or not.

and

Perky Owl takes up designing and
photography jobs. Designing job fetches
the company ¥ 2000/br and photography
fetches them ¥ 1500/hr. The company can
devote at most 20 hours per day to
designing and at most 15 hours fo
photography. If total hours available for a
day is at most 30, find the maximum

revenue Perky Owl can get per day.

10

12,000
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Note : Question No.1 is compulsory. Attempt any three

questions from the remaining questions.

1. Attempt all parts :

(@)  Show that : (5
1 ab (a+b)c
1 ca (c+a)b|=0
1 bc (b+c)a

: w1 2 -1 ) 1 0 '

(b) If = 0 3 and 17— 0 1) find
A2 —54+61,. [5]

(¢)  Show that 8 divides 3%" -1 w»neN. 5]

BCS-012 (1) [P.T.O.]



BCS-012

If a, b, c are pth, qth and rth term of an AP.

respectively, show that : [5]
(g-r)a+(r-p)b+(p-gc=0
If 1, w, w2 are cube roots of unity, find : [5]

(1+w+3w?)8 + (1 + 2w + 2w2)8

If o, B areroots of 2 _44x+44°-9=0

and o2 4+ g% =26, find a. (5]

|1‘y_/n(x+\/_—T )flnd——. 5]

Evaluate I\/;(3+2x)dx. [5]
3 -1 2

E4=12 1 ] showthatA(adjA) =0, [5)
-2 1
1 -1 2

i A= 004 1T , show that A is row
3 2 1

equivalentto /5. [5]

(2)



3 (a)
(b)
(c)
(a)
4 (a)
BCS-OIZ

If Lz s and
I -1 0

B=\2 3 4| showthat 4B =6/, Use it
0o 1 2

to solve the system of linear equations :  [10]

x—y=1

2x+3y+4z=7

y+2z=1

Find the sum of all the integers between 100 and
700 which are divisible by 8. [5]

Use DeMgivre's theorem to obtain (1 +i ®  [5)

Solve x3< 9x2+ 23x - 15 = 0, two of the roots are

in the ratio 3: 5. [5]
Ix =1

Solve <3 xe R (5]
x+2 ~nn

Determine the interval in f(x) = é_,y\- , x20,is

decreasing. (5]

(3)



S (a)
(b}
{c)

BCS-012

2y
6
Evaluate |———dx 5
Je" +1 ]

Find the area bounded by = /x and ¥ = x [5]

Using integration find the length of y = 3 + x from
(1,4)to (3, 6). [5]

Show that : (5]
[i+h b+¢ ¢+a)=2[dbh ¢

Find shortest distance between

il ik~_‘i+t(2{+l‘<) and

;20— s ey k) 5]

Right moves dance academy wishes to run two
dance courses - Hip-hop and Contemporary. Fee
for Hip-hop is Rs. 300 per hour and for
contemporary it is Rs. 250 per hour. The
academy-can accommodate-at most 15 in-hip-
hop and at most 20 in contempofary. If the total
number of students cannot exceed 30, find
the maximum revenue academy can get per

hour. : [10]

(4) | 8000
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Note : Question no.1 is compulsory. Attempt any three

questions from remaining four questions..

(b) .

(c)

(d)

1 a bl |l a a?
3

Show that : 1 b caj=|1 5 b (9]

lcablcc2

Using determinants, find the area of the triangle
whose vertices are (2,1), (3,-2) and (-4,-3). [5]

Use mathematical induc_:tion to show that
1+3+5+... ... +(2n-1}=n*M¥neN [5]

ifa, 8 are roots of x? —3ax+q*=0,find a if

1 .
0!2'*';32:7. [5]

BCS-012/15000 COY I s



(e)

)

(@

(h)

2. (a)

(b)

(c)

BCS-012/15000 (

If 1,w, w? are cube roots of unity, find the value

of : (24 w)(2+w?)2+w?2)(2+w?) [5]

If 9th term of an A.P. is 25 and 17th term of the

A.P. is 41, find its 20th term. [5]
d? ¥y
Ify= 3xe~* . find rE 5]
Evaluate [xy2x+3 d. 5]
[0 3 -1
213 .
If A= . show that A(adjA)= |A|l,.  [5]
-1 0 0]
3 -1 0
IfA= 2 11 , show that A is equivalent to [,
1 1 0 '

(5]

2 3
A= [] 2}, show that A2-4A +| = O, where !

and O are identity and null matrix respectively of
order 2. Also, find AS. [5]

S
o



d

3. (a)

(b)

(c)

(d)

4. | (a)

(b)

(c)

Use principle of mathematical induction to show
that 21 is divisible by 7. - 5]

Find all solutions of : z2= z 5]

- (2 is conjugate of z)

Solve the equation : [8]

2 =13x2 +15x+189=0 if one root of the
equation exceeds other by 2.

| 2x-3] 2
Solve the inequality : l-"“r' s 3 (5]
| | %
< x=1 dy
if ¥ =i e (x+1) find = [5]

dx

If a>0, find local maximum and-local minimum

values of ' f(x)=x*—2ax? +a’x. 5]

dx
Evaluate I FWE: [5]

Evaluate I ,(_+7 s | [3]

BCS-012/15000 (3) [P.T.0]



(¢)] Find the area bounded by the
x —axis, y =3+4xand the ordinates x =1and

s :__,.:ﬂ .. x=2,byusing integration. 5]

5. (a) If the mid-points of the consecutive sides of a
quadrilateral are joined, then show that the

quadrilateral formed is a parallelogram. i5]
b) I a=i+2j-kb=j+kE —3i - j+k, find

(axb)xé [5]
(c) Find equation of line passing through (-1,-2,3) and

perpendicular to the lines :

¥ g x+2 y-1_s+Il 5
3 2 -3 5 2 !

H

(d) Maximize : [5]

Z=2x+3y
Subjectto :
x+y=2!
2x+y<4
x+2y<4,
x20,y20

BCS-012/15000 (4)
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Note: Question number 1 is compuilsory. Answer any three
questions from remaining four questions.

1. (a) Showthat: 5

b—¢c c—a a-b
c~-a a-b b-c¢|=0

a-b b-¢ c—-a

2 5
(b) IfA=[ 1 3],showthat:

42 _54+] =0, where ] and O are identity
and null matrices respectively of order2. 5

() Show that 327 _4 is divisible by 8 for each
neN. 5

(d) If o, B are roots of 2, 4y 4+ p =g, find value

of o* +p4 interms of @, b. 5

BCS-012 / 2670 ay MO R



()

(h)

(a)

(b)

(c)

If x=u+5, y=cm‘+bw2 and 2 = qu? + pw

show that xy= =43 + 5> 5
Show that:
ok —
e
91
is not a prime. 5
2
If y=3sinx +4cosx, find % 5
dx
Evaluate {xe*dx. 5
i 4= B=|® 7| where 2
1o TTp o M=
show that (4+ B)® = 4%+ B2, 5
-1 2 0
If A=|-1 1 1) showthat 2_ 4-1. 5
0 10
2
A= 3
If 1 and B=[1 -1 0] find 4p and
BA.- 5

(2) BCS-012 / 2670



(d) Use principle of Mathematical induction to
show that:

1+i+ ....... +—1—<1 VneN 5

2 22 2!1
3. (a) Find sum of all three digit numbers which are
divisible by 7. 5

(b) Use De Moivre's theorem to find (1 +J3 i)a.

5
(c) Solve the ineguality: 5
4
——>5
=2
(d) Solve the equation:
8x3-14x2 +7x-1=0
if the roots are in G.P. 5
Va2t xR -1 &y
4. (@) KY="r 7. find ==, 5
V2 1 - Jx2 -1 dx
(b) Show that: 5

1 2
f(x)=1_+iix_2
=X+ X

is a decreasing function on the interval (1, «).

BCS-012/ 2670 (3) P.T.0O.



(c) Evaluate: 5

2
X
IE_;E_;)_ b | 5

(d) Findthe area bounded by theline y =3 +2x,
x-axis and the ordinates x=2 and x=3. 5

(a) Show that:

a

[b+ c+a a+b|=2[a b ¢] 5
(b) Show thatthe lines:

x-5:y—7 _=-3

4 4 5 an
x-8_y-4_ -5
p 4 8 intersect. 5

(c) Twotailors, 4 and B,eam Rs. 700 and Rs. 1000
per day respectively. 4 can stitch 6 shirts and
4 pants white B can stitch 10 shirts and 4 pants
per day. How many days shail each have to
work if it is desired to produce atleast 60 shirts

and 32 pants at a minimum labour cost? Also,
calculate the least cost.
10

(4} BCS-012 / 2670
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Note : Question number 1 is compulsory. Attempt
any three questions from the remaining
questions.

1. (a) Show that: 5

1 a a?
1 b b2|=(a-b)(b-c)(c-a).
1 ¢ c?

(b). Use the _principle of _mathematical

induction to prove : 5
1 1 1 n
— .t = ,
D@ @) (N(n+1) n+1

where n is a natural number.

(¢) Find the sum of n terms, for the series
given below : 5

3+33+333+........... .

Lot-I P.T.O.



[2] BCS-012

(d) Evaluate : 5
lim V1+2x —+/1-2x .
x—0 X
(e) Evaluate: 5
I \/; X
& If y:ax+9,showthat: 5
d?y dy
X2 —2 +x——-y=0.
dx2 " dx y
(g) If 1, w and w? are the cube roots of unity,
show that : 5

l+o+0?)® +(1l-0+02)° +(1+o-0?)° =32.

(h) Find the value of A for which the vectors

a=i-4j+ IZ H:xf-2]+|€ and
C= 2f+3j+312 are coplanar. 5
(a) Solve the following system of equations,
using Cramer’s rule : 5
X+2y+22=3;
X-2y+z=4
X+y+z2=2.
$# o2
(b) If A=|2 1 2|, showthat A2—4A-5I;=0.
2 21

Hence find A1 and A3. 10



(c)

(a)

(b)

(©
(d)

(a)

(b)

[3] BCS-012

3 4 -5
If A={1 1 0|, show that A 1s row
11 5

equivalent to Is. 5

Solve the equation 2x3-15x2+37x-30=0,

given that the roots of the equation are in
A.P. 5

If 1, ® and w? are cube roots of unity,
show that (2-)(2—®?)(2-0'%)(2—- ') =49
B

; i \3
Use De-Moivre’s theorem to find (\/5 + I) 5

Find the sum of an infinite G. P., whose
first term 1s 28 and fourth term is 4i9 ) 5
Determine the values of x for which the

following function is increasing and

decreasing : 5
(%) = (x=1)(x—2)2

Find the length of the curve y=2x%2 from
the point (1, 2) to (4, 16). 5

P.T.O.



(©

(d)

5. (a)

(b)

(c)

[4] BCS-012

If §+B)+€=10, show that 5
axb=bxC=cCx3a
Solve : 5
2x- <5, xeR
X+2

A man wishes to invest at most ¥ 12,000 in
Bond-A and Bond-B. He must invest at
least % 2,000 in Bond-A and at least ¥ 4,000
in Bond-B. If Bond-A gives return of 8%
and Bond-B gives return of 10%, determine
how much money, should be invested in

the two bonds to maximize the returns. 10

Find the points of local maxima and local

minima of the function f (X), given below :
5
f (x)=x3-6x%+9x+100.

Show. that 7 divides 2371, vneN i e. set

of natural numbers, using mathematical

induction. 5

BCS-012
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Note: Question number 1 is compulsory. Attempt any

three questions from the remaining questions.

1 -2 a 1
; B= and
2 -1 b -1

(A +B)2 = A2 + B, find a and b. 5

1. (a If A=

(b)  Ifthe first term of an AP is 22, the common

difference is — 4, and the sum to n terms is
64, find n. 5

(c)..~ Find the angle between the lines

- A A A A A A
r, =2i +3j —4k +t(i —2j +2k)

1

- A A A A A

r, =31 -5k +s(31 -2j +6k). 5

(d) If a, P are roots of x2—2kx +k2—-1=0, and
o? + p2 = 10, find k. 5

BCS-012 1 P.T.O.



(e)

63)
(g)
(h)
2. (a)
(b)
(c)
(d)
BCS-012

If y=1+In(x+ yx2 +1), prove that

dy

2
x2+1) %+X— =0.

dx

Find the points of discontinuity of the
following function :

x2, x>0
fix) =
x+3, x<0

<.

Solve the inequality
|x—3]

Evaluate the integral
2
F= I 2 : dx.
1+x)

Use the principle of mathematical

induction to show that

2+ 9224+ .. 420 =90+l _ 9 for each natural

number n.

Using determinant, find the area of the
triangle-whose vertices are (1,-2); (—2,-3)
and (— 3, —4).

Draw the graph of the solution set for the
following inequalities :

2x+y>8, x+2y>8 and x+y<6
Use De Moivre’s theorem to find (i + V3 ).

2

O



3. (a) Find the absolute maximum and minimum

of the following function : 5
3
flx)= —— on [-1, 1]
X+ 2
5 3 8

(b) Reduce the matrix A = |0 1 1] to
1 -1 O
normal form and hence find its rank. 5
A A —>

- A A A A
(¢ If a=1i-2j+k;b =2i+j+kand

A
1

ol

A AN
=1 +2j — k; verify that
— - -
. b

- S S -
a x(b xec¢c)=(a.c)b —(a c.

)
(d)  Find the length of function y = 3 — 2x from
(0, 3) to (2, — 1) using integration. 5

4. (a) Find the quadratic equation with real
coefficients and with the following pair of
roots : 5

m-=n|. (m+n
m+n/) \m-n
) Ifx=a+b,y=ao+be? z=a0®+ bo

(where o is a cube root of unity and ® # 1),
show that xyz = a3 + b3, 5

(¢) Solve the following system of linear
equations using Cramer’s rule : 5

x+y=0; y+z=1; z+x=3

BCS-012 3 P.T.O.



(d)

(b)

(c)

BCS-012

3/4
If y=In [ex[X—ZJ ],ﬁnd d_y
X + 2 dx

A software development company took the
designing and development job of a website.
The designing job fetches the company
T 2,000 per hour and development job
fetches them < 1,500 per hour. The
company can devote at most 20 hours per
day for designing and atmost 15 hours for
development of website. If total hours
available for a day is at most 30, find the
maximum revenue the software company
can get per day.

Evaluate J‘X A3 —2x dx.

Find the vector and Cartesian equations
of the line passing through the points
(-2,0,3) and (3, 5,—-2).

10
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questions. ®

1. (a) Find the inverse of matrix : 5 (g)
1 2 5
A= 2 31

-1 1 1 (h)

(b) If 7 times the 7th term of an A.P. is equal
to 11 times the 11th term of the A.P., find
1ts 18th term. 5

P.T.O.

[2] BCS-012
If z 1s a complex number such

that |z - 2i] = |z + 2i, show  that

Im (2) = 0. 5

- > o>
Show that |a| b+ |b| a 1s perpendicular to

- —> —> —> -
|a| b— |b| a, for any two non-zero vectors a

-
and b . 5

Use the principle of mathematical

induction to show that : 5

14 4+T+... +(3k—2)=%k(3k—1)

dx
e* +1°

Evaluate j

Find the quadratic equation whose roots
are(2 - \/g) and (2 + \/5). 5

Find the length of the curve :
1
=3+ -
y 5 (x)

from (0, 3) to (2, 4). 5



(a)

(b)

(©

(d)

(a)

[3] BCS-012

Find the shortest distance between : 5
d N N N
n=0+MNi+C-MNj+Q+N)Ek

- . . .
and n, =20+ wWi+Q-pwji+CE1+2nk

Find the points of local minima and local

maxima, for function : 5
fx) = %x‘l — 8x3 + %xz + 2015

Find the sum of all integers between 100

and 1000 which are divisible by 7. 5
1 1 3

If A=|0 5 2|, show that A is row
2 -1 7

equivalent to Is. 5

A stone is thrown into a lake, producing
circular ripple. The radius of the ripple is

increasing at the rate of 5 m/s. How fast is

P.T.O.

(b)

(©

(d)

(a)

[4] BCS-012
the area inside the ripple increasing when

the radius1s 10 m ? 5

If (x +iy)!? = a + ib, prove that : 5
Yo 4@?-v?)
a b

Find the 10th term of the harmonic

progression : 5
11 1 1
T 15 93731
- -

For any two vectors a and b , show that :

5
N L e =
a+ bl <|a|+|b
Determine the values of x for which :
f(x) = 5x3/2 —3x5/2 x>0
1s increasing and decreasing. 5



(b)

(©

(a)

(b)

[5] BCS-012

Solve the following system of liner

equations by using matrix inverse : 10
3x +4y +T7z=-2
2x—y+3z2=6
2x+2y-32=0
and hance, obtain the value of 3x — 2y + z.

Find the area bounded by the curves

y =x2 and y? = «x. 5

3
Ify:(x+\/x2+1) ,findﬂ. 5

dx

A company wishes to invest at most
$ 12,000 in project A and project B.
Company must invest at least $ 2,000 in

project A and at least $ 4,000 in project B.

P.T.O.

(©)

[6] BCS-012

If project A gives return of 8% and project
B gives return of 10%, find how much
money 1s to be invested in the two projects

to maximize the return. 10

Solve the equation :

2x3 —15x2 +37x -30 =0

if roots of the equation are in A. P. 5

BCS-012
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Note: Question number 1 is compulsory. Attempt any

three questions from the remaining questions.

1. (a) Solve the following system of linear

equations using Cramer’s rule : 5
x+y=0; y+z=1;, z+x=3
(b) " If1, » and ®? are cube roots of unity, show
that

2-m)(2-02) (2 -nl0)(2-wll) =49, 5

2
dx. 5

() Evaluate the integral T = I ~
x+1)

(d)  Solve the inequality <. 5

5
|x -3

BCS-012 1 P.T.O.



(e)

63)
(g)
(h)
2. (a)
(b)
(c)
3. (a)

BCS-012

1aa2

Show that |1 b b2 =(b-a)(c—a)(c=Db).5

1cc2

Find the quadratic equation whose roots

are (2-+/3)and (2 +v3).
Find the sum of an Infinite G.P., whose

first term is 28 and fourth term is 44—9 )

If z is a complex number such that
|z—-2i| = |z+ 2i|, show that Im(z) = 0.

1+2x —,/1-2
Evaluate Lim \/ +ex \/ X.

x—>0 X

Prove that the three medians of a triangle
meet at a point called centroid of the
triangle which divides each of the medians
in the ratio 2 : 1.

A young child is flying a kite which is at a
height of 50 m. The wind is carrying the
kite horizontally away from the child at a
speed of 6-5 m/s. How fast must the kite
string be let out when the string is 130 m ?

Using Principle of Mathematical Induction,
show that n(n + 1) (2n + 1) is a multiple of
6 for every natural number n.

2



(b)

(c)

(d)

4. (a)

(b)

(c)

(d)

BCS-012

Find the points of local minima and local

maxima for

f(x) = %X‘L — 8x3 + 475 x2 + 2015.

Determine the 100tk term of the Harmonic

1 1 1

Progression =, —, —, —, ....
7157 23 31

Find the length of the curve y = 2x3/2 from

the point (1, 2) to (4, 16).

Determine the shortest distance between

NN A A A
rp =1+M)1+2-1j+@0Q+2)k and

%
)

Find the area lying between two curves
y=3+2x, y=3-x, 0<x<3,

using integration.

Ify=1+Inx+ \/xz +1), prove that

d?y _dy

(x2 +1) @”dx =0.

Find the angle between the lines

EN A A A A A A

r, =21 +3j -4k +t(i -2j +2k)and
- A A A A A

r, =31 -5k +s(3i -2j +6k).

A A A
=20+ i+AQ-wj+1+2w k.

P.T.O.



(b)

(c)

(d)

BCS-012

-1 2 3
If A=| 4 5 7|, showthat A(adj A) =0.
5 3 4

Use De-Moivre’s theorem to find (\/5 +1)3.

Show that |

3/4
I y=in | e |Z2=2] | fina &
X + 2 dx

)]
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questions.
3 4 -5
1. () If A=]|1 "1 0|, show that A is row
1 1 5
equivalent to I. 5

P.T.O.



(b)

(c)

(d)

(e)

(®)

(g

(h)

[2] BCS-012

Find the sum of an infinite G. P., whose

first term 1s 28 and fourth term is % 5

Solve the inequality _5 < 1. 5
[« -3
x2
Evaluate J' dx 5
(x + 2)3
- -
For any vectors a and b, show that

LI
a + b |a|+|b| 5

Find the area bounded by the curves

2

y =x2 and y% = x. Also draw graph for

the same. 5
If z is a complex number such that

|2 - 2i| ¥ | , showthatIm () =0. ' 5

Find the quadratic equation whose roots

are (2 - J3) and (2 + «/g). 5



(a)

(b)

(c)

(d)

(a)

[3] BCS-012

Show that : 5
1 x x2
1y ¥=0-2E-x(-y
1 z 22

Find (V3 +i)3 by using De Moivre’s

theorem. 5
b
If y = ax + —, show that : 5
X
d’y dy
2
x*—+x—-y=0
dx? dx Y

Find the points of discontinuity of the

following function : 5

x2 ., ifx>0
x+3, 1fx<0

f(x) = {

Solve the' following 'system of . linear

equations using Cramer’s rule : 5
x+y=0
y+z=1

z+x=3

P.T.O.



[4] BCS-012

(b) If the first term of an A. P. is 22, the

(©

(d)

(@)

common difference is — 4, and the sum of n

terms is 64, then find n. 5

Find the length of the curve y = 3+g

from (0, 3) to (2, 4). 5

- > >
If a,b, ¢ are coplanar vectors, then prove

e e > o
that a+b,b+c¢c and c+a are also

coplanar vectors. 5

A child is holding string a flying Kkite,
which 1s at the height of 50 m, from the
ground. The wind carries away the Kkite
horizontally, from the child, at the rate of
6.5 m/s. Determine the rate at which the
kite string must be let out when the string

1s 130 m. 5



(b)

(c)

(d)

(a)

(b)

[5] BCS-012
Using determinants, find the area of
triangle whose vertices are (1, 2), (-2, 3)
and (-3, —4). 5
Using the principle of mathematical

induction, prove that :

1 1 1 n
+ ot =
D Q) 2 (3) nin+l) n+1

for every natural number n. 5%
5 3 8

Reduce the matrix A=|0 1 1| to
1 -1 0

normal form and hence find its rank. 5

Find the vector and Cartesian equations

of the line passing through the points

(2,0, 3) and (3, 5, —2). 5
3/4
If y=1In ex(x_'?j ,findﬂ. 5
X+ 2 dx

P.T.O.



[6] BCS-012

(¢) A person wishes to invest at most = 12,000
in ‘ option A’ and ‘option B’. He must invest
at least ~ 2,000 in ‘option A’ and at least
© 14,000 in ‘option B’. If ‘option A’ gives
return of 8% and ‘option B’ gives return of
10%, determine how much investment

should be done in respective options to

maximize the returns. 10

BCS-012
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