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PART A
1. Two basis of R3 are E = {eq, €9, e3}={(1,0,0), (0, 1,0), (0,0, 1)} and

S={uj,uyu3}={(1,01), (21, 2), (1,2 2)}

=
N RN

then the change -of-basis matrix P from Eto S is {

N N
I —

1 -3 3 100
2. The triangular form of matrix A={0 -1 2|is |0 1 0|/
0 -3 4 0 0,1
3. A function f twice differentiable and satisfying the inequalities|f(x) | < A, | f” (x)| < B,

in the range x> a where A and B are constants then |f’ (x) /<2 JAB.

1 -2%0 ¥ -10
4. The invertible matrix of matrix A[l -1 2] is [0 -1 ZJ such that P_lAP is

0 1,1 0 0 1
triangular.
1 12 1 11 100
5. If A=|-1 2 1| andmatrixP=|-1.41 0|, then P'AP={0 2 0
0 03 2 11 003
1 1 1) (010
6. The triangularformof matrix A= | -1 -1 -1|is|0 0 1| .
1 10 000
7. The sequence {nTﬂ} is Unbounded.
8. A funetion f:R —R is defined as follows:

f(x) = 2x2 + 3x + 4, if x € (~o0, 1) and  f(x) = kx + 9 — K, if x e [1, o]

If this function is differentiable on the whole real line, then the value of k must be 7.
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3
1, 0<x<—
9. Function 4 is continuous on (0, m).
2sin“x T ox<n
9 4

10.  Two basis of R? are S = {uqg, us} ={(1, 2), 3, 5)}and S' = {vq, vo} ={(1, -1), (1, -2)},

then the change of basis matrix P from S to the “new” basis S’ is {_38 _il} .

PART B
11. Eis anon measurable subset of [0, 1]. Let P =F° u{% ‘neN} and

Q :u{% N} where EQ is the interior of E and\Eistthe &loure of E, then P is

measurable but not Q.

12.  If a=b(modn). then g.c.d (a, n) = gcd(b, n).

13. The series Z(%+2—1kj is convergent:
0100 0100
) 0 0 220]. ./0 010
14. Matrix A = in the Jordan form is )
0 0 03 0001
0000 000O
0
1
11 1 1 0
-1 -1
) . . 0 0 0 O .
15.4 . The rational canonical form of matrix A = 0o 0 1ol is
0 -1 1 0

16.  The two basis for R2, B ={(1, -1), (0, 6)} and C = {(2, 1), (-1, 4)} then the transition

matrix from C to B is{ 2 1/2} .

-1 1/2
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17.  The standard basis for p3, B = {1, x, x2} and the basis C = {p1, pp, p3} where p; =2,
2 00
Py =—4X, p3 = 5x2 — 1, then the transition matrix fromCtoBis| 0 -4 0] .
-1 0 5
18. Let T be the linear operative on R2 defined by T(x, y) = (4x — 2y, 2X +Y). then the
. , . _ _ . (10
matrix of T in the basis {f1=(1, 1), f, = (-1, O)}is (o J .
19.  The null space of the matrix A:L24 100} is {O}.
4 0 1
20. The diagonal form of Matrix A=|-1 -6 -2 | is [-1y=6, 5].
5 0 0
PART C
21. If V be the vector space of polynomials t over\R of degree <3, and D:v —v be the
0100
. . . d . |00 20
differential operator defined by D(p(t)—a(p(t)). S| 0 0 3
0000
22.  The transition matrix P:from the basis {e;} to the basis {f;} and the transitions matrix g
from the basis\{f;} to,the basis {e;} when {e1 = (1, 0), e5 = (0, 1)} be a basis of R2
N /3 (11, (0-1
and {f, =.(1, 1), f, £(-1, 0)} al’ep_(_l J,q—(l O].
23. “Apmatrix A over R has (x — 7)5 and (x — 7)2 as its characteristic and minimal
polynomial over R respectively. A possible Jordan canonical form is given by )
7 1
7
7 1
7
7 .
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24. IfGisagroupanda, xeG ,then O(a) = O(x'lax).

25. The group (R * x R, O), where R * = R — {0} and (a, b) O(c, d) = (ac, bc + d), then
the identity element and the inverse of (a, b) are (1, 0) and
(a_l, -ba_l), respectively.

26. If Gis a group of all 2 x 2 matrices (: zj where (ab — bc) ze™anda, b, c, d are
integers modulo 3, relative to matrix multiplication, then the number of elements in G
is 81.

27.  lim(cosec x)"**equals to 1/e.

28. Letf: G > H be a group homomorphism from a group G into a group H with kernel
K. If the order of G, H and K are 75, 45 and 15, respectively, then the order of the
image f(G) is 5.

29. Inthe set Q be rational numbers define ®a follows for a,p,c Qa ®p =°‘?B
If Q+, Q_l, Q* respectively denote ithe sets of positive or negative and non-zero
rationals, then the@air (Q*®) istan abelian group.

30. IfS=2Z, the'set of allintegers; a*b =a + b2, then * is binary operation on the given
set S.

PART D

31. The equation whose roots are of opposite sign of the equation X3 — 6x2 + 11x — 6 =
0is xS +6x2+11x+6=0

. 2* -1 :
32.  The value of Im—=—>— islogy2 .
O(1+x) -1
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33. Sequence{ap}, a7 >0a,,=a, +Ln diverges to o.

n

34. Lim sinizo
X—a X_a

35. f(x), g(x) are differential on (a, b) and are continuous on [a, b] and
f(a) = —f(b) = 0 then a point c k (a, b) such that
f(c) +f(c) g'(c) =0
36. There exists a non-abelian group each of whose subgroup is-normal.
37. If Gis agroup of order 10 then it must have a subgroup of order 5.

bc

38. The zero of two multiplicity of ax3 + 3bx2 + 3cx + d ism.
ac —

39. There is no element in the ring Zp which hasiitsscown inverse.

40. Let A be a real symmetric matrix and f(x) a polynomial with real coefficient. Then

f(A) is also real symmetric.

ANSWER KEY

Question| 1 [ 2| 3|4 | 5|6 7|8 9(10(11(12(13| 14| 15
Answer | T|F | T (T |(T||T|F|T|T|T|T|T|F|T|T
Question | 16| 1718|1920 2122|2324 |25|26|27|28|29| 30
Answer FIF|F|TY|T|T|F({T||(T||T|F|T|T|T]|T
Question| 311 32(33|34(35]|36(37]|38(39]40
Answer | T| F| T | F|[T ]| T|T|F|F|T
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HINTS AND SOLUTION
1. TRUE
Write v = (1, 3, 5) as a linear combination of uq, u,, ug or equivalent, find [vlg. One

way to do this is to directly solve the vector equation v = xuq + yu, + zug, that s,

1 1 2 1
3|=xX|0|+y|1|+2z|2
5 1 2 2

or X+2y+z=1
y+2z=3
X+2y+2z=5
Hence the matrix P from Eto S is

given by

R O R
N BN
NN R

2. FALSE
The characteristic polynemial of A is

A=l 3, 93
0 A+1N -2 [=(2-1)(r-2)
0/ 3 N4
Hence the eigenvalues of A are 1, 1, 2. Since the first column of A is already of the
required form (with the eigenvalue 1 in the leading place), we process directly to

triangularize the submatrix

-2 2)
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The eigenvalues of B are 1, 2, To find an eigenvector of B corresponding to the

eigenvalue 1, we solve the system of equations

B-1)X=0
o 3l

which yields xq = x5. Hence @ is an eigenvector of B corresponding to eigenvalue

1. So let
100
Uu=/0 1 0
011
1 00
Then u'=l0 1 0
0 -1 1
1 -6 3
and U'AU=|0 1/ 2
0 0 2
3. TRUE

Let x> a, and h a positive number; then

fu+h)=fuy+M’u)+gﬁ”a+eh)
or mwm=ﬂx+m-u@-;.ﬁwx+em.
|mwm|=|ﬂx+m-um-;.ﬁwx+em|.

2
slf(X+fOI+I-fOOI+-%ﬂ-fn(x+'9h)|
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<A+A+ %hz B [using the gives relations]
or If ()< 22eEog (), say.

Now | f’ (x) | is independent of h and also less than ¢ (h) for all values,of h. Hence
| f’(x) | must be less than least value of ¢ (h). For maxima or minima of _¢..(h), we

have

=&’ :2_AB_h = A
0= ()= 22BN orn=. 2 (Bj

" _ 4A _ A
and ¢" ()= #5>0whenh=2 (Ej .

Hence the least value of ¢ (h)

:2A.%@+%.2\/@ = 2 [AB)\.

Thus. |f*(x)]|<2 J(AB).

4. TRUE

1 20
Given matrixA={1 -1 2
0 1 1

The characteristics equation of matrix A is

A-2l=0
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(L—D?(L+1) =0

The eigenvalues of A are 1, 1, —1. It is easily seen that

2
X=| 0 | is a solution of A-DX=0
-1
2
hence | 0 | is an eigenvector of A corresponding te“eigenvalue 1.
-1
Let us take
2 00
U=l0 1 0
-1 0 1
2)Y(0)(0O
Since | 0 |,| 1 || 0 | are linearly independent, U is invertible.
-1)lo)l1

By using elementary column operations, it is easily seen that

/2 00

U 0 "1 0

12 0 1
1 -10
Hence u*AU=|0 -1 2
0 0 1

which is the required triangular form.
5. TRUE

The characteristic polynomial of A is
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1-» 1 2
f(A)=-| -1 2-2 1
0 1 3-2
=362+ 11 -6=(h—1) (A —2) (L - 3).
Therefore, 1, 2, 3, are the eigenvalues of A. If X4, X5, X3 are eigenvectors
corresponding to 1, 2, 3 respectively. Then P = (X'l, X'o, X'3) issthe required matrix.

a
Now X =|b | must satisfy

1 1 2)\(a a
-1 2 1|b|=1b
0 1 3)ic (o

Therefore,a+b+2c=a,-a+2b+c=band b+ 3c=c.

1
These equations give b = —2g, andya = —c., Thus o| 2| for any nonzero number
-1

a[Here a = —c] is an eigenvector corresponding to 1. Choosing a arbitrarily, say 1,

1
we have X, =| 2 |. Similarly,
-1
1 1
X, =|~1], X, 50
1 1
1 1 1
Therefore P=|2 -1 0.
-1 1 1
-1 0 1 100
thenpi=|—2 2 2|andP~ L ap=|0 2 ol
1 -2 -3 0 0 3
WhatsApp: 9001894070 Mobile: 9001297111, 9829567114
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6. TRUE
1 1 0
A’=/-1 -1 0| and A3 = 0. Hence A is nilpotent, with minimum polynomial of A,
0 0O

qt) = t3. Hence the triangular form of A is the Jordan Canonical form«0f. A which is

0 1
00
00

o » O

7. FALSE

_ n+1 _
Xn_T_1+

S|

vneN,1< X, (bounded below)
vneN,2> X, (bounded above)

{nT”} is bounded sequence.

8. TRUE

Here, given functions are
f(x) = 2x2 % 3%+ 4, if X € (—o0, 1)

and f(x) =kx +9 =k, if X € [1, )
Lf(x) = Rf" (X)

Now, Lf(x)=2x2+3x+4
Lff(x) =4x+3atx=1
Lf(1)=4x1+3=7

Now, Rf(x) =kx+9 -k
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10.

Rf(X) = k = RF(1) =k

Lf(1) = RF'(1)

= 7=k
TRUE
] 0<XS3—7T
_ 4
f(x) =
2X 3n
2sin| — |, —<X<m
5) 3
We have, lim f(x)=1

lim f(x)= lim 2sin (gjzl
+ 3n 9

ST X—=—
X—> 2

So, f(x) is continuous at x = 327“.

= f(x) is continuous at all ether-points.

TRUE
We have
1) 11 3 X+3y=1 .y - _
|:_1i|—XI:2:|+y[5:| or ox+5y = -1 yieldingx=-8,y =3
10 |1 3 Xx+3y=1 . - _
[_2}_{2}#{5} or ox+5y = 2 yielding x=-11,y=4
Thus

v, =-8u, +3u,

-8 -11
and hence pP= )
v, =-11u, +4u, 3

4

Note that the coordinates of vy and Vo are the columns, not rows of the chance-of-

basis matrix P.
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11. TRUE

E is a non-measurable subset of [0, 1]

Here E© is the interior of E, ie. EO<E
and E is the closure of E, i.e. E~ E

Hence, P is measurable but not Q.

12. TRUE

Letd=g.c.d (a, n)

= d/|a,d|n, but nja-b

= dla-b, d|a

= dla-(a-b)=Dhb

= d|b, d|n

Let c|b, c|n =xClbyela—aasnja—b
=cCla=b+b=a
= C|a, c|n
= c|ldasd=g.c.d(a, n)

=g.c.d(b, n) =d.

13. FALSE
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By a well known theorem we know that if za  converges and if =b, diverges then

=(a, +b,) diverges.
Here the series Z% diverges and Zz—lk converges then the series Z(%Jrz—lkj is

divergent.

14. TRUE

The characteristic polynomial of A'is (Al — A) = 24 Hence A%'= 0,4.e.”Alis nilpotent.

Moreover, by computation A® =0 so that the minimum polynomial of A is

q(t) = t4. Hence the Jordan canonical form of A is given by

o O O o
O O O
o O - O
o = O O

15. TRUE

The characteristic polynomial of A is, (x = 1) x(x2 + x + 1) and since the factors are
non-square it is also the minimum jpolynomial of A. Hence the rational canonical

form is c(x)@C(x=H@C(x* +x+1) where C(q(x)) is the companion matrix of g(x). In

block matrix'notationithis ean be expressed as

16. FALSE
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Write the vectors from C as linear combination of the vectors from B. Here are those

linear combinations

2, 1) =2(1, -1) +%(0,6)

(=1, 4) :—(1—1)+:§L(O,6)

The two coordinate matrices are then,

(23], - o]
[(24] -5

and the transition matrix is given P = o |
1/2 12

17. FALSE

Since B is the standard basis vectors writing down the transition matrix will be

2 0 -1
P=0 4 O
0O 0 %

Each columnyof P will bexthe coefficients of the vector from C. Since those will also
be the _coordinate of each of those vectors relative to the standard basis vectors.
The“first row will be,the constant terms from each basis vectors, the second row will

be the coefficient of x from each basis vector and third column will be the coefficient

of x2 from each basis vector.
18. FALSE

We have T(f1) =T (1,1)=(2, 3)

=3(1,1) + (-1, 0)
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=3f +1f,
T(fy) = T (-1, 0) = (4, -2)

= 2(1, 1) + 2(~1, 0)

= —2f1 + 2f2

19. TRUE

. 2 0
Since A=
-4 10

to find the null space of A we will need to solve the fellowing system of equations

2 0]x] [0
-4 10||x,| |0
= 2x1 =0, —4xq + 1Ox2 =0
we have given this in both matrixsform and equation form. In equation form it is easy

to see that the onlysolution is x4 = x5 = 0. In terms of vectors form R2. The solution

consists_of thessingle,vector {0} and hence the null space of A is {0}.
20. TRUE
The characteristic equation of matrix A is
4-)% 0 1

JA-Al[=0=| -1 -6-1 -2|=0
5 0 0-

= @A-N[6+MA]+16+1)5=0

= (6+1)[M4—2)+5]=0
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— (6+2) (@r—22+5)=0
= 6+A)A+2)(B-1)=0
ie.A=-6,-1,5

and we know that if we change a matrix in a diagonal form then the diagoenal entries

are equal to the eigen values of A. Hence the diagonal form of A is (—1;—=6;5):

21. TRUE
D(1) =0 =0+ 0t + 0t2 + 03
D(t):1:1+0t+0t2+0t3
D(t2) = 2t = 0 + 2t + Ot2 + Ot3
D(t3) = 3t2 = 0 + Ot + 3t2 + 013
22. FALSE
f1=(1,1)=(1,0)=(0,1)2eq, +e,
fo=(-1,0)=-(1,0)+ 0.0, 1) =—eq + ey
Hence thetransition matrix-P from the basis {g;} to the basis {f;} is
Seq
-1°0
eq =(1,0)=0(1, 1) - (-1,0) = -,
e, =(0,1)=1(1, 1)+ (-1,0) =1 +f,
Hence the transition matrix g from the basis {f;}

back to the basis {g;} is
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(1)

Observed that p and g are inverse

S CHARR

or by observation: If p and q are change of basis matrix then p = q_1 be hold.

23. TRUE
Since the characteristic polynomial of A is (x — 7)5 the charaeteristic 7 should occur
5 times along the leading diagonal of a possible Jordon-Canonical Form J of A.
Since (x — 7)2 in the minimal polynomial of A, we must start with a 2 x 2 Jordon
black in J i.e., E in the first Jordan block"in,J. The®Jordan blocks must occur is
non increasing order along the principal diagonal.
24. TRUE
Let aeG, xeG, then
(x'lax)2 = (x'lax)(x'lax)
= x"Lxx Hax [by associativity]
= xilaeax = x'l(aea)x
= xla2x
Againiet (x Tax)N1 = x1an-1x where (n-1) <N
= laylxlax) = (xlaM1xxtlax)
- (x Tax)N = x1anTxx1yax = x 1an1(eax)
Therefore by induction method,
WhatsApp: 9001894070 Mobile: 9001297111, 9829567114
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xlax)n =xlaNx, vnen

Now let O(a) = n and O(x'lax) =m,

then xlax)N = xlax = xlex=e
=~ oxlax)<n =ms<n (1)
Again O(x lax) =m= (xlax)M=e =x1aMx=¢e
=  x(xlaMoxl=xexl=e
= xcbhaMxxly=e
= eale=e = al=e
= O(@)<m =n<m ..(2)
()and (2) = n=m =~ 10(a) = o(xlax)

If O(a) is the infinite, then O(x'lax) willalse’be infinite.
25. TRUE
Consider the group (R * xR, 0 )
where R*=R-{0},  and
(a, b)4# (c,d) =\(ac, bc + d) (1)
Note the element (a, b) of (R * x R)
— aeR*beR
To findtidentity: Let (c, d) be the identity of (R* x R) then
(@, b) 0 (c,d)=(a,b)

= (ac,bc +d)=(a, b)
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= ac=a ()
and bc+d=Db (i)
by Eq. () ac=a

= ac—-a=0

= a(c-1)=0.

sinceae R*=a=0s0,c=1

Now by Eg. (i) bc+d =b

= bc—b+d=0

= b(c-1)+d=0

= d=0 (since, c=1)

Thus identity is (1, 0) € (R*, R)

Now let (c, d) be inverse of (a;b), then (c, d). 0" (a, b) = identity
= (c,d)yo (a,b)=(1,0)

= (ac, bc + d) = (1, 0)(by definition of 0 )

= ac=1 ....(iii)
and bc+d=0 (V)
by EQ. (ii)ac =1 =».c = a1
by Eq. (iv) bc+d=0
= bc=-d
= d=-bc
=-b(a?)
=—pa 1
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Hence, identity elements are (1, 0)

and inverse of (a, b) is (a_l, — ba_l).

26. FALSE
Here, it is given that G is group of all 2x2 matrices (: 2) Wherg (ad+bc)=0 and
a,b,c,d are integers modulo 3, So, if (‘2 ZJ , then a,b,c,die{0,12} = A (say).
Since a, b,c,d can take three values there are 3 X3 x'3'=,81; 2 x 2 matrices in act
with element in A. If ab = bc = 0, since ab'=0 in five ways‘(i.e. for five pairs of value
of a and b) and bc = 0 in five ways.
There are 5 x 5 = (25) different ways in which ad.and bc are simultaneously zero.
If ad=bc =0
ad=0 means either ad = 1 or 2
Now ad = 1 in two'ways and bc'="1 in two ways.
Therefore, both ad and e are 1 simultaneously in 2 x 2 = (4) ways
Similarly;"ad ='hc = 2'in 4 different ways. Hence, there are eight ways in all in which
ad=bc#0.
.. Total number of matrices in the form of ad - bc = 0is 25 + 8 = (33)
.. Tatal number of matrices in the form of
ad—-bc =0
e, 81-33=48
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27. TRUE
Letlogp = lim log cosec x . —cot X
x—0 |ogx x>0 1/X
=— lim =—lim =-1 (By L’ Hospital's rule )

Here, It is given that f : G — H is group homomorphism from a group,G-into a group
H, with kernel K.

By given condition that O(G) = 75
O(H) =45,0(K) =15
By first fundamental theorem

We have f(G) =

29. TRUE

Here, it is'given that Q is the set of rational numbers which is defined as follows

for a,beQand a@B:%B
To prove it as abelian group, it must satisfy the following properties.

1. Closure : Q ® is closure in Q*
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2. Commutativity : a®[3:%ﬁz%a=ﬁ®a
3. Associativity : (a®p)®y=a®(B®7) OLTBV,VOL,B,}/GQ*
4. Identity : a®3=0=3®q,VacQ*

. 3 is identity elements in Q*.

5. Inverse : a®g:3:g®a,VaeQ*
o o

" 9 is inverse element
ol

- (Qx®) Is an abelian group.

30. TRUE

Since, addition is binary operation on the set N of natural numbers i.e, a + b € N

v ab,eN and subtraction is not a binary, operation on N. S = Z, the set of all
integers,a*b=a+ b2 satisfy the binary condition.
31. TRUE
The given equation is
x3 - 6x2 + 1Ax—6=0
replacing x by (—x), the required equation is
(@%)3 — B(—x)2 4 11(—x) — 6 = 0
or, X3~ 6x2 11X -6 =0
or, x3+6x2+11x+6=0
32. FALSE

Iimi
0 (14 x)"° 1

WhatsApp: 9001894070 Mobile: 9001297111, 9829567114

Website: www.vpmclasses.com E-Mail: info@vpmclasses.com Page 24



http://www.vpmclasses.com/
mailto:info@vpmclasses.com

o W VPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

= fim_21092 im0 iy 1)
x—0 %(1_’_ X) Xx—a g(x) x—»ag (X)
= 2log2 = log 4.
33. TRUE
Here a,+1 > a, > 0 vn. Let the monotonic an be bounded. Then lima, =1(>al > 0).
On lettingn -« ,
1 .1 -
(= 647, ie. ?:O’ a contradiction.
Hence, n is unbounded above and being monotoni€ itdiverges to)co.
34. FALSE
Forany d >0 3neNsuch that
—0<Xq—a-= <X,—a= <38, and'so,
T
-2nmT—— 2nm+—
2
X1, X5 €e{X:0<|x—a| <38} = [sin 1 asin 1t |=|—1—]j=2<t e=1.
172 X, +a X, —a|
Hence, by the general principleiferthe existence of limits, Ixinlsmx_la does not exist.
35. TRUE
Here F(x)=f(x)e"™ ‘satisfies the conditions of Rolle’s theorems on [a, b]. So that
there exists a pointc < (a, b) such that F'(c) =0, i.e.,
f(C) = eg(c) + f(C) eg(C) =0.
fi(c) + f(c) g'(c) = 0, as e“° =0.
36. TRUE
Consider the Quaternion group of order 8.
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G={t1+i+jtk}, i“=jc=
and ij=—ji=k, jk==kj=1i, ki=-k=]j
Clearly G is non-abelian. By Lagrange’s Theorem, G can have proper subgroups of
orders 4 and 2 only. If H is subgroup of G of order 4,

then ig(H) = O(G)/O(H) = 8/4 = 2.
Now ig(H) =2 = H<G

Thus all subgroups of G of order 4 are normal.
The only subgroup of G of order 2 is {1, —1}, which is ebviously narmal in G.
Hence G is a non-abelian group each of whose subgroup is normal.

37. TRUE

By Lagrange’s theorem such a subgroup can exist. We first claim that all elements
of G cannot be order 2. Suppose‘it.is so. Let'a, b k G two different elements with

order 2.

Let H = <a>, k = <b> be the cyclic subgroups generated by a and b.
then O(H) = 2, O(K) = 2

Since all elements of.G are_ of order 2 it must be abelian.

.. HK=KH = HK is a‘subgroup of G.

and.as O(HK) = Oé':&':g) - 212 —4
[Note HNK =(e) as a=b ]

By Lagrange’s theorem O(HK) should divide O(G) i.e., 4/10 which is not true hence

our assumption is wrong and thus all elements of G = 3 can not have order 2.
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Again since G is finite O(a)|O(G) for alla € G at least one element a € G, such that
O(a) =5 or 10.

If O(a) = 5, then H = <a> is a subgroup of order 5.

If O(a) = 10, then H = <a?>isa subgroup of order 5.

38. FALSE
Here F(X) = ax3 + 3bx2 + 3cx + d
F'(x) = 3ax2 + 6bx + 3¢
.. The zero of F(x) is of multiplicity 1.
Therefore, the common divisor of F(x) and F’(x) is
2(ca — b2) x + (da — bc)
which has zero of multiplicity 1. HEnce

_ bc-ad
2(ac—b?)

39. FALSE
Let aez, such that,a®=1. Then
a® =1(modp) heph@3-1)= @+ 1) (a-1).
pla +4 or pla — Ii.e. a=1(modp)

of ‘a=-1(medp). Hence a=1 or a=p-1

404 . TRUE
Sincef has real coefficients

f(AY = f(A)L. But A = Al so that

f(A) = f(A)t. Hence f(A) is symmetric.
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