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Note : Question Number 1 is compulsory. Attempt
any three questions from the remaining

questions.

1. (a) Show that: 5

b-c c—-a a-b
c—-a a-b b-c|=0.
a-b b-c c-a

P.T.O.
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2 3
(b) If Az{ 1 2} and f(x) = x%2 —4x+7,

show that f(A) = O,,,. Use this result to
find Ab5. 5
(¢) Show that 7 divides 23" — 1 ¥n e N. 5

(d) If 1, ®, ®? are cube roots of unity, show that :

5
1+ o)+ coz)(l + 033)(1 + c04)(1 + 0)6)
1+ 08 =4
(e) If y =ae™ +be ™ + 4, show that : 5

d2y )
—Z =m —4).
) (y—4)

® If a,p are roots of x2 —2kx+k?-1=0
and o? + p? = 10, find k. 5

(2) Find the value of A for which the vectors :
5

and

are coplanar.



2.
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(h) Find the angle between the pair of lines : 5

(a) Solve the following set of linear equations

by using matrix inverse : 5
X+4y +72 =-2
2X—-y+32=6

2X +2y -3z =0.

(b) Use the principle of mathematical

induction to prove that : 5
3, 93 3_ 1, 2
°+2°+....+n —Zn(n+1),

for every natural number n.

(¢) Find how many terms of the GP J3,3,33 ,

... add up to 120 + 40+/3. 5

P.T.O.



(d)

(a)

(b)

(©

(d)

(a)
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Write De Moivre’s theorem and use it to
find (i + /3)3. 5
-1 2 3
IfA=|4 5 7], showthat A(adj A)=0.
5 3 4
5
. : -4 5
Solve the inequality X < — and
2 12
graph the solution set. 5

Solve the equation 8x3 —14x%2 + 7x —-1=0,

given that roots are in GP. 5
: ) 1

Verify that f(x) =1+ x<1In " has a local

. 1
maxima at X = —, (x > 0). 5
&0

Evaluate : 5

lim J1+ 2x —\/1—2x.
x—0 X




(b)

(©

(d)

(a)

(b)
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Find the shortest distance between the

lines : 5

6= +4]—2K) +t(-i + 2] +K)

and 1, = (I —7]—2K) +t(i + 3] + 2K).

3
Determine the length of curve y = %XZ

from (0, 0) to (1, %) . 5

Find the sum of all the integers between

100 and 1000 that are divisible by 7. 5
Determine the area between the two
curves y=3+2Xx,y=3-x0<x<3
using integration. 5

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

P.T.O.



[6] BCS-012
(¢ Find the maximum value of 2a+5b
subject to the following constraints : 5
—-3a—-2b<-6
—2a+b<2
4a + 6b < 24
2a—-3p <3

a>0andb>0.

5 3 8

(d) Reduce the matrix A=|0 1 1| to
1 -1 0

normal form and hence find its rank. 5
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