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INSTRUCTIONS

Attempt all 120 questions. Each question carries 3 marks. 1 negative mark for each wrong answer.

1.  The function f defined by f(x) = (x + 2)e™ is
(A) decreasing for all x
(B) decreasing on (—», — 1) and increasing in (— 1,)
(C) Increasing for all x

(D) decreasing in (— 1,o0) and increasing in (— o, — 1)
2.  The function f(x) = x (ax—xz),a <0

(A) Increases on the interval (0, 3a/4)
(B) decreases on the interval (3a/4, a)
(C) decreases on the interval (0,3a/4)

(D) increases on the interval (3a/4, a)

3. Iff"(x)>0,vx eRf'(3)=0 and g(x) = f(tan?x — 2tan x + 4),0 < x < g then g(x)

is increasing in

03 (&3]
(A) ! 4 (B) 6 ’ 3
(05 (5%
(C) ! 3 (D) 4’2
. . . exz _ e_x2
4. Iff: R— Ris the function defined by f(x) =———, then
e +e

(A) f(x) is an increasing function
(B) f(x) is a decreasing function
(C) f(x) is onto (surjective)

(D) None of the above
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If £'(x) =|x| - {x} , where {x} denotes the fractional part of x, then f(x) is decreas-

ing in

o (-4 o4

Xa atb b b+c c\¢+a
If f(x):[—b] (%j (%j , then f'(x) is equal to

(A) 1 (B) 0
(C) xarbre (D) None of these

- m m+n . n n+p ) p+m
If f(x):[sm X] (sm Xj (sm X] , then f'(x) then is equal to

sin" x sin® x sin™ x
(A)O (B) 1
(C) cos™n*Px (D) None of these

2

If y:(x+\/1+x2)n, then (1+X2)d—3£+xﬂ is

dx dx
(A) n?y (B) —n%y
(C)-y (D) 2x%y
If §(x) = log, log, x, then ¢'(e) is equal to
(A)elog 5 (B) —e log 5
1
(C) (D) None of these




10.

11.

12.

13.
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2 dx

_ d
If y= f(zx :j and f'(x) = sin x, then =Y is equal to
X° +

A Sin(zx—1j2_ 2+2x+ X 5 Sin(zx—1j2_ 2+2x - X
W) T | BTG | ey
2 2
(C)sin(Z)z(Hj : 2+2X_Z( (D) None of these
X" +1 (x2 +1)

If f(x) = log (logx), then f'(x) atx = e is
A B 1
(A) e (B) 3
C 2 D)0
(©) 3 (D)
The function f (x) = x* decreases on the interval
(A) (Oe) (B) (0,1)
(C) (0,1/e) (D) None of these
Ify= letan‘1 then ay is equal to

2 14+r+r? dx

1 1
(A) 7 B) 14 (14x)°
(C)0 (D) None of these




14.

15.

16.

17.
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If x=t'and y =t", then % is equal to

t* [1+Iogt+”

tt [(1 +logt)logt + ”
(A) (B)

(1+logt) (1+logt)
tt 1
t {(1+Iogt)|ogt+t}
(C) 5 (D) None of these

(1+logt)

The derivative of f(tan x) w.r.t. (sec x) at X = E, where f'(1) = 2 and g(\/E) =4,

4
IS

1
(A) N (B) V2
(C) 1 (D) None of these

4 8

(A)a=4,b=2 (B)a=4,b=-2
(C)a=-2,b=4 (D) None of these

If f(x)=cos®x + cos’ (x + %} +sin xsin(x + gj and g(gj =3 then (gof) (x) is

equal to
(A) 1 (B) 2
(C)3 (D) None of these




18.

19.

20.

21.

22.

23.

24,
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Let f(x) = (x3 + 2)%. If f"(x) is a polynomial of degree 20, where f"(x) denotes the
nth derivative of f(x) w.r.t. x, then the value of nis

(A) 60 (B) 40
(C)70 (D) None of these.

Let f(x) = 3x%2 + 4x g'(1) + g"(2) and g(x) = 2x? + 3x f'(2) + '(3) then
(A) (1) =22 + 12 f(2) (B) g'(2) =44 + 12 g'(1)
(C) (3) +g"(2) =10 (D) All of the above

If y = x""log x, then x?y, + (3 — 2n)xy, is equal to

(A)—(n—1)y (B) (n—1)%y
(C) -n%y (D) n%y
If 2x =y + y %, then (x> — 1)y, + xy, = ky where K is equal to
(A) =25 (B) 25
(C) 16 (D) —16
If y = [(tan x)@"]="* then dy at X -2 is equal to
y ’ dx 4 '° %9
(A) 1 (B) 2
(C)O0 (D) Nome of these

d
Ify=(1+x)(1+x3)(1+x%)...(1+x>),then d—i atx=0is

(A) 1 (B) 1
(C)0 (D) None of these

If f(x) = cos x cos 2x cos 4x cos 8x, then f(gj is

(A) -1 (B) 2
(C) 2 (D) None of these




25. If f(x)= sin(g[x] —~ xsj, 1< x <2 and [x] denotes the greatest integer less than

or equal to x, then f[i/g} is equal to

- 4/5 - 4/5
A) 5| = B) _5| =
A) (2) ®) (2)
(C)0 (D) None of these
5 X2
26. The value ofj >——dx is
s X —4
15
A) 2-log. | —
(A) 2-log, | -
(B) 2+log, 175

(C)2+4log,3—-4log, 7 +4log.5
(D) 2 —tan™'(15/7)

19

27. Jsmxix is less than
o 1+ X
(A) 10 (B) 10"
(C) 107 (D) 10-°

b
28. The value of j%dx, a<b is

(A)b—a (B)a—b
(C)b+a (D) Ib] - |a|
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29.

30.

31.

32.

33.
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If (x) = a + bx + cx?, then

C) %{f(0)+4f(%j+f(1)}

1
H(1 —x)|dx equals
e

0

A)p=1,9g=1,r=-1
C)p=1,9=2,r=-1

The smallest interval [a, b]

Kl

(A)

©|

f(x)dx equals
(B) %{f(o)uf(%j +f(1)}

(D) None of these

(B)O
(D) 4

d
If f26xx_1 =p log(qe -1)-r, then

B)p=1,9=2,r=1
(D) None of these

1
d
such that J.—X —<[a,b] is given by
0 \/1 + X

(B) [0, 1]

3
o3

If f(x +y) = f(x). f(y) for all x, y where f(0) = k = 0, then f(x) can be expressed as

(A) aex
(C) kx

(B) a cos kx + b sin kx
(D) None of these




/6

34. The value of | cos*30sin®60d6 i
0

1
(A) 0 (B) 15
C) 1 D 8
(©) (D) 3
ftan™' x
35. |If j dx equals
0
/2 /2
X 1 X
—d — | —d
(A) !sinx § (B) 2 '([sinx ;
@ sinx
(C) _[ de (D) None of these
0
/3
36. jﬁdx:klog(%zﬁj, then k is
5 3+4sinx
A 1 B i
(A) (B) 3
c)— D) ~
©) D) 3
! 2
37. The value of I(1+ex )dx is
0
(A) -1 (B) 2
(C)1 +e! (D) None of these

38. If f(x) = ae* + be* + cx satisfies the conditions f(0) = -1, f(log 2) = 31 and

log4

! [ f(x)—cx]dx :?, then

(A)a=5 (BYb=-5
(C)c=2 (D)a=3
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39. Leta, b, c be non-zero real numbers such that

1 2
j(1+cos x) ax2 +bx+c)dx :I(1+cossx) (ax2 + bx + c) dx, then the qua-
0 0

dratic equation ax? + bx + ¢ = 0 has
(A) no root in (0, 2) (B) atleast one root in (1, 2)
(C) atleast one root in (0, 1) (D) two imaginary roots

1/2

40. The value of j cosxlogr—xdx is
-1/2 o

1
(A)0 ®) 5

(C) = (D) None of these

nl2

41. j sin' x(6x9 ~25x" +4x° - 2x)dx equals

(A) 7 (B) 0
(C) 25 (D) None of these

42. The value of I(1—X2)SinX0032XdX is

(A)0 B) 7t
(C)2rn — 3 (D) %— 2n°

2
43. If g—2n3 then szf(X)dX equals
0

4

(A) 1 (B) 3
5 5

©) 3 (D)5
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1
44. The value of the integral JSi”11 xdX js
-1

Ay 10 86 42 08642
()119753 ()1197532
(C) 1 (D)0
n/2 dX
45. I T ) €quals
0 sinf Xx——|-sin| Xx—=
(x5 )sn(x=5)
(A) 4log~/3 (B) —4log+/3
(C) 2log+/3 (D) None of these
: . 2
46. J(COSpX—SIan) dX, where p and q are integers, is equal to
(A) - (B) 0
C)rn (D) 2n

1
47. |[[sin2nx|dx s equal so
0

(A) 0 (B) —1/n
(C) 1/n (D) 2/x
T n/2
48. If J‘xf(sin3 X +cos’ xJdx, k J‘ f(sin®x +cos’ x) = dx, then k =
0 0
A 5 (B) =
(C) 2n (D) None of these
n/2

49. The value of | [sinx—cosx|dx is
0
(A) O (B) 2(v2-1)

(C) 22 (D) 2(v2+1)
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3
50. If f(x) =A.2x+ B, where f(1) =2 and f'(1) = 2 and _[f(x)dx =7, then
0

1 7 2
(A) A=——— B)B=——|(log2)" -1
2log2 3(10g2)’ [(tog2)" 1
7 2 1
(C) A=——{(log2) -1 (D) B=——
3(log2)’ [( 92) J log2
Xp+y X y
51. The determinant yp+2 y z =0, if

0 Xp+y yp+2z

(A) x,y, zare in AP (B) x, y, zare in GP
(C)x,y, zarein HP (D) xy, yz, zx are in AP

52. The parameter, on which the value of the determinant

1 a a’

cos(p—-d)x cospx cos(p+d)x
sin(p—d)x sinpx sin(p+d)x

does not depend upon, is

(A)a (B)p
(C)d (D) x
1 X X +1
53. Iifx)=| 2 X(x—1) (X+1)X" | then £ (100) is equal to

3x(x-1) x(x-1)(x-2) (x+1)x(x-1)

(A)O (B) 1
(C) 100 (D) =100
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54.

55.

56.

57.

58.

For which value of x will the matrix given below become singular?

8 x O
4 0 2
12 6 0
(A) 4 (B) 6
(C)8 (D) 12
-5 -8 0
fA=|3 5 0/ thenA?is
1 2 -1
(A) idempotent (B) nilpotent
(C) involutory (D) periodic

If A is non-scalar, non-identity idempotent matrix of order n > 2. Then, minimal

polynomial m ,(X) is

(A) x(x 1) (B) x(x + 1)
(C) x(1 —x) (D) x*(1 + x)
2 1
The number of linearly independent eigenvectors of 0 2 is
(A)0 (B) 1
(C) 2 (D) infinite
The square matrix A is defined as
1 2 -2
A= Q A , the diagonal matrix D of A is
-1 -1 0
1.0 0 0 0 O
0 20 0O 10
(A) (B)
0 0 3 0 0 2
1 0 O '3 00
0O 10 010
(C) (D)
|10 0 3 0O 0 8
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59. The rank of the following (n + 1) x (n + 1) matrix where a is real number

1 2 n
1 aZ n
: : is
1 a @’ a" |
(A) 1 (B) 2
(C)n (D) Depends on 'a'

60. Multiplication of matrices E and F is G. Matrices E and G are as follows

cosO -sin6 O 1 00

E=|sin@ cos® 0[,G=(0 1 O

0 0 1 0O 0 1

Then, the value of matrix F is

cosO -sin6 O cosO cosO O
(A) sin@ cosO O (B) —-cosO sinG O
0 0 1 0 0 1
cos® sin6 O sinO —-cos6 O
(C) —sin® cosO6 O (D) cosO sin6 O
0 0 1 0 0 1

61.  The linear operation L(x) is defined by the cross product L(x)= bX , where b =
[010]"and x=[X, X, X,]" are three dimensional vectors. The 3 x 3 matrix M of

X1
this operation satisfies L(x) = M | X,

X3
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Then, the eigen values of M are
(A0, +1, -1 B)1,-1,1
)i, —i, 1 (D)i, i, 0
62. Let V be a 3 dimensional vectors space with A and B its subspaces of
dimensions 2 and 1, respectively. If A n B = {0}, then

(A)V=A-B (B)V=A+B
(C)V=A.B (D) None of these
63. Dim V, where
V={a,a,...a,:a +a,=0,a,+a,=0}
is
(A) 97 (B) 98
(C) 99 (D) 100
2 0 1
64. Letf(x)=x2—5x+ 6,andA=|2 1 3|, thenf(A)is equalto
1 -1 0
T -1 3 1 -1 -5
(A)| -1 -1 10 B)|-1 -1 4
-5 4 4 -3 -10 4
1 -1 4
C)|-1 4 -10 (D) None of these
4 -3 -5

65. X=[X X, ....Xn]'is an n-tuple non-zero vector. Then n x x matrix V = XX'
(A) has rank zero (B) has rank 1

(C) is orthogonal (D) has rank n
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66. Consider a non-homogeneous system of linear equations representing
mathematically an over determined system. Such a system will be

(A) consistent having a unique solution
(B) consistent having many solutions
(C) inconsistent having no solution

(D) All of the above

67. Consider the system of equations A =)\ (n x 1) where, A is a scalar. Let

n)X(nxt)
(A, x.) be an eigen pair of an eigen value and its corresponding eigen vector for

real matrix A. Let / be a (n % n) unit matrix. Which one of the following statements
is not correct?

(A) For a homogeneous nxn system of linear equations, (A — Al) x = 0 having a
non-trivial solution, the rank of (A —Al) is less than n.

(B) For matrix A™, m being a positive integer, (kim,Xim) will be the eigen pair for all i.

(C)If AT= A", then |1,| = 1 for all i

(D) If AT = A, then A is real for all i.

3 2
68. Eigen values of a matrix S = {2 3} are 5 and 1.

What is the eigen values of the matrix S2 = SS?
(A) 1 and 25 (B) 6 and 4
(C)5and 1 (D) 2 and 10
69. Consider the following system of equations

2x, + X, +x,=0

X,—X,=0

X, +x,=0
This system has
(A) a unique solution (B) no solution

(C) infinite number of solutions (D) five solutions
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70.

71.

72.

73.

74.
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The system of equations

X+y+z=06
x+4y+6z=20
X+4y+iz=p

has NO solution for values of A and u given by

(A)% =6, =20 (B)A =6, u =20

(C) L=6,u=20 (D) L #6,u =20

4 2 101
For the matrix {2 4} the eigenvalue corresponding to the eigenvector {101}

is
(A) 2 (B) 4
(C)6 (D) 8

3

5 3} are 5 and 1. What are the eigenvalues of

Eigenvalues of a matrix S ={

the matrix S? = SS?

(A) 1 and 25 (B) 6 and 4
(C)5and 1 (D) 2 and 10
The eigen values of a symmetric matrix are all

(A) complex with non-zero positive imaginary fpart
(B) complex with non-zero negative imaginary part
(C) real

(D) pure imaginary

The trace and determined of a 2 x 2 matrix are known to be -2 and -35
respectively. It eigenvalues are

(A) =30 and -5 (B) =37 and -1
(C)-7and 5 (D) 17.5 and -2




75. Find A" by Cayley—Hamilton theorem, if

1 3 1 5
5 10 2 10
(A)| 2 1 (B)| 2 1
5 10 5 10
1 3
5 10
C)| 2 1 (D) None of these
5 10

76. Consider the second order ordinary differential equation %wg—iwy:o

where b and c¢ are real constants if y = xe=* is solution , then—
(A) both b and c are positive (B) b is positive but c is negative
(C) b is negative but c is positive (D) both b and ¢ are negative

77. Consider the set V = {(x, — X, + X,, X, + X, — X,) : (X,, X,, X;) € R*} Then—
(A) V is not a vector space of >
(B) V is a vector subspace of r? of dimension 0
(C) V is a vector subspace of Rz of dimension 1

(D) v=r

78. Let Abe a5 x 5 matrix all of whose eigenvalues are zero. Then which of the
following statement is always true ?
(A)A=-A (B) At=-A (C)A'=A (D)A>=0

79. The radius of convergence of 22”’ is

(A)O (B) 1 (C)2 (D)
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80.

81.

82.

83.

84.

85.

86.

87.
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The integral [ dx|" “f(xy)dy

() [T ey« [ ety (B) [/J lxyonay s [ rlxy)oxay

(C) [1[; rixy)oney+ [ txy)oxay (D) [} rixy)axcy+ [[]. F(xy)oxcy
The surface area of the solid generated by the revolution of the curve r? = a2

cos 360 about a tangent at the pole is given by—
(A) na? (B) 2na? (C) 4na? (D) None of these

Consider the matrix A{: (ﬂ with real entries suppose it has repeated eigen

values pick the correct statement
(A)bc=0 (B) Ais always a diagonal matrix
(C) det(A)>0 (D) det (A) can take any real value
Let ¢ be the solution of y' + iy = x such that ¢$(0) = 2 Then ¢(n) equals
(A) irt (B) —in C)n (D) —=m
Let f be a solution of the ODE

xy'+2xy=1on0<x<ow
Then the limit of f(x) as x 5 »

(A) is zero (B) is one (C)is (D) does not exist

Let f:[0,) >[0.0) satisfy (f(x))* =1+ 2 [*f(t)at

Then f(1) is
(A) log e? (B) 1 (C) 2 (D) e
A subset V of r* consisting a vectors (x,, X,, X,) satisfying x?+x2+x2 =k is a

subspace of r® if k is

(A)O (B) 1 (C) -1 (D) none of above

Letv, =(1,0) v,=(1,-1)and v, =(0, 1)

How many linear transformations 1:r: , r? are there such that T(v,) = v,, T(v,)
=V, T(v,)=Vv,?

(A) 3! (B) 3 (C) 1 (D)0




88.

89.

90.

91.

92.

93.
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Suppose a finite group G has a elements a which is not the identity such that
a? is the identity which of the following can not be a possible value for the
number of elements of G

(A) 12 (B) 9 (C) 20 (D) 15

Let Abe a 10 x 10 matrix in which each row has exactly one entry equal to 1
the remaining nine entries of the row being 0 which of the following is not a

possible value for the determinant of the matrix A

(A)O (B) -1 (C) 10 (D) 1

Consider the following statements :

(i) Every principal ideal domain is a Euclidean domain

(i) The group of units in the ring Z/372 is cyclic

(iii) There is a field with 6° elements

(A) (i) is true (ii) and (iii) are false (B) (ii) is true (i) and (iii) are false
(C) (iii) is true (i) and (ii) are false (D) All three statement are false

Which of the following statement about the permutation group on {1, 2, 3,....n}
is false ?

(A) Every element is a product of transpositions

(B) The element (1,2) (1,3) and (1,2)(3,4) are conjugate

(C) Every element is a product of disjoint cycles

(D) The group is generated by (1,2) and (1,2......n)

Consider the two linear maps T, and T, on V, defined as T(x,, x,, x,) = (0, 0,
X,) and T, (X, X,, X;) = (X,, 0, 0) Then

(A) T, is idempotent but T, is not idempotent

(B) T, is idempotent but T, is not idempotent

(C) Both T,, T, are idempotent

(D) Neither T, nor T, are idempotent.

If T:R* ->R® be the linear transformation defined by T(x, y, z, w) = (x -y + z + w,
X+2z—-w,Xx+y+3z—-3w)

Then the dimension of its range is

(A)3 (B) 2

(C) 1 (D)0




(=

94. The limit superior and limit inferior of < = > are respectively

95.

96.

97.

98.
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(A) -1, -1 (B)1,0

(C)0,0 (D) 1, 1

The sequence <s_> where s, :1+%+%+ ...... +2n1_1 is

(A) convergent (B) monotonically decreasing
(C) not cauchy (D) none of these.

Let .r2 R be defined by

f(xy) = x> +y?, if xand y rational
' 0, otherwise

The—

(A) fis not continuous at (0, 0)

(B) f is continuous at (0, 0) but not differentiable at (0, 0)
(C) f is differentiable only at (0, 0)
(

D) f is differentiable everywhere

Let y = e* be a solution of x%—%+(1—x)y=0 Then the second linearly indepen
dent solution of this ODE is
100 1)

(A) xe™ + 1/2 (B) 3(x~3 e

100 1) . »
(C)“3(x+3)° (D) re
The initial value problem

x%+g—i+ xy =0,y(0) = 1(%10 =0
has
(A) A unique solution (B) No solution
(C) Infinitely many solution (D) Two linearly independent solution




99.

100.

101.
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The area of space bound by first quadrant inside the circle x? + y2 = 3a? and is
bounded by the parabolas

x2=2ayy?=2x(a.0)

(A) 2o (B) Lo

(C) a* +% (D) none of these

Which of the following transformations reduce the differential equation

dz z z
—+=logz = —2(IogZ) into the form?
dx x
dt +P(x) () =Q
o P (0= Q0
1
(A)t=log z (B)t= log z
(C)t=e (D)t=(log 2y

With reference to a right handed system of mutually perpendicular unit vectors
i,k @=3i—jandf=2i+]-3k

If =B, +p,, where p.is parallel to g and p,is perpendicular to a,then

~ 3. 1+ =~ 1. 3~ _=-
(B) B =5l+g] Pamglrp)=sk
3. 1. 3+ _~
= —— =—i+—j—-3k

(B) B, > 21 B, > 21

3. -~ - 1. 3

= i+2j-3k B, =—i-2j-3k
(C) B, I+21 B, 515

(D) None of these




102.

103.

104.

105.

106.
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If 3 =3i - ] +2k and b=-i- 2] + 4R, then a unit vector along the vector 3 xp is
A —2j+k 5 ~j—2k
(A) NG (B) NG
—2j—-k
(C) 5 (D) None of these

A unit vector perpendicular to the plane ABC where A,B, C are the points (3, —
1, 2), (1, =1, =3) and (4, -3, 1) respectively, is

10R+7]+4R B —10R+7]+4R
\165 B) \165
—10Kk — 7] + 4k
(C) (D) None of these

J165

A vector whose length is 3 and which is perpendicular to each of the vectors
a=3i+]—4k and b=6i+5]—2K is

(A) i+j-2k (B) 2i +2]j+k

(C) 2i —2j +k (D) None of these

(A) —i —8]j+ 2k (B) i—8j+2k
(C) i +8j+2k (D) None of these

If 3,b,¢ are the position vectors of the points A, B, C then the perpendicular

distance from C to the straight line through A and B is




107.

108.

109.

110.
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\6xa+axa+axﬂ ﬁxa+axa+axq
—— B =
‘b—a‘ (B) Z‘b—a‘

(A)

bxCc+cxa+axb
4@—%

(C) (D) None of these

Given A =ai+bj+ck,B=di+3j+4k and C=2i+j-2k. Ifthe vectors A B
and ¢ form a triangle such that A =B + C, then

(A)a=-8,b=-4,c=2,d=-11(B)a=-8,b=4,c=-2,d =-11
(C)a=-8,b=4,c=2,d=-11 (D) None of these

The torque about the point 3j - j+ 3k of a force 4j+2j+k through the point

5i + 2]+ 4k, is
(A) i +2j-8k (B) i+2]j+8k
(C) i-2j-8k (D) None of these

A tetrahedron has vertices at O(0, 0, 0),A=(1,2,1),B=(2, 1, 3) and C(-1, 1,
2). Then the angle between the faces OAB and ABC will be

cos [ 2 cos [ 1L
(A) 35 (B) 31
(C) 30° (D) 90°
If G=—-i-2j+k, v=3i+k and w = j—k, then the value of
(U+\Tv)- [(GXV)X(VX\TV)] is
(A) 4 (B) 5
(C)6 (D) None of these




111.

112.

113.

114.

115.
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If i, ],k are the unit vectors and mutually orthogonal, then for any vectors 3,

~ ~

?X(éx?)+]x(éx])+kx(éxk):
(A) O (B) a
(C) 23 (D) None of these

For any four vectors a,b,¢,d ,(éxB)x(éxa) is equal to
(A) |abd |¢-| &b |d (B) |abc |d-|abd ¢
(C)|[aed]|b-[abd]c (D) None of these

If 8x(bxC)+(a-b)b=(4-2B-sind)b+(B*~1)c and (c-¢)a =G, while § and

¢ are non-collinear, then

(C) a=7.p=-1 (D) &=

If the angle between the vectors (x, 3, —7) and (x, —x, 4) is acute, the interval in
which x lies is

(A) (4. 7) (B) [-4. 7]
(C)R—(4,7) (D) R -4, 7]

If a and p are two unit vectors inclined at an angle of 60° to each other, then

(A)[a+b <1

> 1 (B)[&+b

(C) ‘é + 5‘ =1 (D) None of these
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The sum of the length of projections of pi+qj+rk on the coordinate axes,

wherep=2,g=3andr=1,is
(A) 6 (B) 5
(C)4 (D) 3

If &b, are three vectors such that [&|=3, ‘5‘:4, c|=5 and &b,¢ are

pependicular to b +¢,¢ + &, a+ b respectively , then ‘é +b+ 6‘ 4

(A) 62 (B) 442
(C) 3v2 (D) 52
If a-b=p and dxb =g, then p is equal to
(A) (Ba—-axc)/a (B) (Ba+axc)/a®

(C) (BS—ax&)/a’ (D) (BG+axc)/&>

If a=(211),6=(10,3),6=(213) and ax(bx¢)=xa+yb +2zC, then (x, y, z) =

(A) (0, -8, 5) (B) (8, 0, -5)
(C) (0, 8,-9) (D) (8, -5, 0)

—

If i,j,k is orthogonal system of vectors, 3 is a vector and @xi+2a-5]=0

then g =
(A) 2j +k (B) 2j -k
(C) 27 +] (D) 2j+]j




|Ques| Ans |Ques| Ans | Ques| Ans | Ques| Ans |Ques| Ans |Ques| Ans
1 lol2s|e|#|Ble|D|#8n]lclin|es
2 | A |22 B | 42| Al | B |8m|cCclie|c
3 | p|23a| B |43 c|e]| B B |18 C
4 | o |24 | c | 44| D] 6s] A | 88| & |104]| C
5 | A |25 | B |45 | B |65 | B |8 | B [105] A
6 | B |26 | B | 46| oD | | D |8 | B |106] &
7 lalorlclar|l oler| 8 |er| B laor]| €
8 | A |28 | D |48 | B |88 | A |8 | B |18] A
9 | c |29 [ c |49 | B |89 | c |8 | c 19| A
10| B |30 | c|s| 8B || B |80]| A |10]|cC
M|l |l |8 |5t |n|c | nn]lslimm|c
12 | c |32 | A |s2|8B |72 A le@]| B |112] A
13| B8 |33 | al|ls3|Aalm|clalAli3] e
14 | A |34 | B |54 A |l7a|c|[mlc 14| cC
15 | A las| B |ss|clms| als]clis] a
16 | B |3 | c |66 | Al | c o] c 1] a
17l clar | o |sgel Bl | D |lwlc|iw| oD
18 | c |38 | A |ss|c|m| D[] A 1B] A
19 | D |39 | B |89 | Al | B |lowl D 18] C
20 | A Jao | an]|so| cleo| B [10]l B |[120] &

1.(D) Since f(x) = (x + 2)e™
f(x) = (x+2)(—e™) + e™*.1
f(x) = — e (x+1)

If f(x) is decreasing function, then f'(x) < 0

= —-e>*(x+1)<0
or x+1>0
Xe(—1,oo)
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and if f(x) is increasing function,then f(x)>0

= —-e>*(x+1)>0
or x+1<0
Xe(—oo,—'l)

2.(A) Given, f(x) = x \[(ax—x*),a>0

f'(x) = x 1 ).(a—2x)+1/(ax—x2).1

(3ax — 4x2) —4x(x—3a/4)

2 (ax—xz) 2 (ax—xz)

AN A
0\——/’@/4

For f(x)> O(Increasing)

then, x €(0,3a/4)
and for f(x) < 0 (decreasing)

Then, x €(—,0) U (3a/4,x)

3.(D) g'(x) = f'(tan2 X —2tanx + 4).(2tanx —2),sec’X........(J)

- f'(x) > 0 = f'(x) is increasing function.

Sof (tan’x—-2tanx+4)=f(tanx—-1)2+3)>f(3)=0
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/A

— Xel—,—
Also, (tan x— 1) > 0, for 6[4 2)

VA
So, g(x) is increasing function in [Z’Ej

X —e™*
4.(D) .. ()=
f'(X) _ 8x

>0, x>0
_<<0, x<0
0, x=0

5.(A) .. f'(x)=|x|—{x}

f(x) is decreasing

F(x) < 0
= |- {x} <0
= X< {x|

AY
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6.(B) f(x) = (xa)ed - (xo-c)ore (xo-a)era

_ Xaz—bz . Xb2702 Xcz a2
_ Xaz—b2+b2—c2—a2 — XO =1
- f(x) =0.
7.(A) We have,
f(x) = (sin™"x)™"-(sin"PX)"™*P.(SiNP-Mx)P*™
=sin™ " x-sin™ " x-sin” ™ x
= (sin x)mz_nzmz_pz_mz = (sinx)° =1
f(x)=0
8.(A) We have, y:(x+x/1+x2) (1)

Differentiating Eq. (1), we get

X X2 +1

n-1
%:n[x+\/1+x2} [1+ X j

xR

1+ X2

dy __ny

‘4 dx 1+ x? = y12(1+x2) =Ny’

Again differentiating, we get

2y.Y, (1 +x?) + 2xy,* = 2n%yy,

Dividing by 2y,, we get
Y,(1+x%) +xy, =n?%
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2
ay 2 dy _ >

1+ X7 )+ X=—=—=n"Yy.

or dx2( ) -y

9.(C) We have,

log x
=log; lo —lo
(I)(X) 95 g3X 95[I093]

= log, (log x) — log, (log 3)

_ log(logx)

= log3
|Og5 095(09 )

_f(Zx—1j
10.(B) We have, ¥ =f| -3~

ﬂ:f.(Zx—g' (X2 +1)2—(2x—1)-2x
\ S X" +1 (x2+1)2

. (2x—1j2 2 1+ 2x — 2x2
= SIn .

X2 +1 (Xz +1)2
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2x —1 2x -1
f'(x)=sinx?, .. f' =sin
{ (x) =sinx (x2+1] ! (x2+1j}

11.(B) Given f(x) = log, (log x)

log, (log, X)

=log, (log, x) xlog, e =
log, X

1 1
X T log, (log, x) x "
f'(x) = %

(log, x)2

)1([1 ~log, (log, ) |
[log, x|

f'(x)atx=e= ;[1 10 (log. ¢ 1

[log e]2 e

[~ log, e = 1and log_1 = (]
12.(C) .. f(x) = x*
f(x) =x*(1+Inx) <0 (given)

x>0

1+Inx<0
= In x < -1
= x<e

x €(0,1/¢e)
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13.(B) We have,

x A i (r+1)-r
= tan™ =>tan'| ——~2

14r+r® 1+(r+1)r

S [tan’1(1+1)—tan’1 r]

r=1

= [tan7'2—tan™'1 + tan”'3 -tan2 + .... + tan”'x - tan”'(x — 1) + tan”'(x + 1)
—tan~'x]

= [tan7'(x + 1) —tan™]

dy__ 1
dx 1+(x+1)2-

14.(A) We have,

X = tt — etlogt
dx t logt t
— Pl (1=logt)=t'(1+logt)

Also, y=t" =logy=tlogt=e't-|ogt

1dy tlogt togt 1
—— e 1+logt)logt +e"™9" . —
= (1+logt)log :

dy ¢ 1
— =t -t'|(1+logt)logt + -
¢ Q@ {( gt)log J

tt 1
dy dy/dt " [(1+|09t)logt+t}
dx dx/dt (1+|Ogt)
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15.(A) Let y = f(tan x) and u = g(sec x)

dy

— &:f'(tanx):seczx
and ﬂ=g'(secx)-secxtanx
dx

dy dy /du_ f'(tanx)sec”x

du dx/ dx g'(secx)secxtanx

16.(B) We have,

d [(1+x2 +x)(1-x+x4)

on _ oyl
dx (1+x2+x4) ] ax” +bx

— i(1—x2+x4):ax3+bx
X
= 2x+4x3=ax*+bx=>a=4and b =-2.

. 7T . T
f'(x)=—-2cosxsinx —2cos| X +— |sin| X+ —
17.0) 7 (x) ( 3) ( 3)
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. 7T . 7T
+C0SXSin| X +— |+SiNXCcoS| X + —
(x5 omxcos(x-3)
. . 27 . T
:—sm2x—sm(2x+—j+sm(x+x+—j
3 3
:—25in(2x+£jcos£+sin(2x+£j
3 3 3

= —2sin(2x +Ej+ sin(Zx +Ej = 0.
3 3
= f(x) = constant for all x.

But, f(0) = cos20 + cos? T sin0.sin® =2
3 3 4

f(x) =% for all x.

Thus, (gof)(x):g[ux)]:(gj:s.

18.(C) f(x) is a polynomial of degree 90. f(x) reduces the degree of f(x) by one. Thus,
in order to get a polynomial of degree 20, we must reduce the degree of f(x)
by 70. Hence,f(x) should be differentiated 70 times to get a polynomial of

degree 20.
. n=70.
19.(D) We have,
f'(x)= 6x + 4g'(1) .. (1)
f'(x) = 6 .. (2)
g'(x) = 4x + 3f(2) .- (3)
g"(x) =4 .. (4)
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From (1),

f(1)=6+4g'(1) =6 + 4 [4 + 3f(2)]

[- g'(1) =4 + 3f(2)] = 22 + 12f(2)

From (3),

g'(3) =8+ 3f(2) =8 + 3 [12 + 4g'(1)]

[ f(2) =12 +4g'(1)] =44 + 12 g'(1)

Also, from (2) and (4), f"(3) + g"(2) =6 + 4 = 10.

20.(A) We have,
y, =(n—1)x"2log x + x™* 2
! X

= Xy, = (n—1)x""log x + x™"
=(n-=1)y + x" o (1)
Differentiating again w.r.t. x, we get
Y, +xy,=(n=1)y, +(n-1)x"?
= X2y, +xy, =(n—="1) xy, +(n—1)x"
=(n-1)xy, +(n—-1) (xy, - (n—"1)y) [Using (1)]
= X%y, + (3—2n)xy, +(n—1)>y =0.
21.(B) We have,
4x? = (y'° + y10)2 = y2° + y2° + 2
=(y"-y )P +4

— y”5 _ y—1/5 _9 /Xz 1.

Adding with the given relation, we get

5
2y'® :2[x+\/x2 —1]:> y = [x+\/x2 —1]

N y1=5(x+m)4(1+ﬁ]
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5
2
5(x+\/x —1) _ 5y
Jx% -1 X2 -1

= y1:

= (x2 - 1)y12 = 25y?

Differentiating again w.r.t. x, we get
(x*—=1)2yy, +y? - 2x=150yy, [Dividing by 2y.]
= (x*=1)y,+xy, =25y. k = 25.

22.(B) We have, log y = tan?x - log tan x

— 1d—y:2tanxsec2x-Iogtanx+tan2x- sec? x
y dx tanx
dy

= dx [(tan x)e™]anx - tan x sec? x (2 log tan x + 1)
dy

} =112:2:0+1)=2.

4

dx
23.(B) We have,

y=(1+x)(1+x2)(1+x%)... (1+x2")

(1—x)(1+x)(1+x2)(1+x4)...(1+x2”) 1
1-x 1- X

dy (1 _ X) o2t (1 _ Xz””)
dx (1-x)’
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Y -t
dx x=0

_ 2sinxcos xcos2xcos4cos8x  sin16x

24.(C) Since, f(x) Seiny oy

1 sinx-cos16x-16—sin16x-cosx}
sin® x

1 1
A e

25.(B) Since, 1<x<2. . [x]=1

f(x)= sin(g—xf’j —=cosx’

= f'(x) = —sin x° - 5x*
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e ® = o7 - a7 < Lao7 <107
10 7 7

b
28.(D) Let 1= !%dx
() If 0<a<b, then [x| = x
1= [ X dx = [1dx=b—a =[o| [a|
X a
(i) If a<b <0, then [x| = —x,
I:T_—de:a—bz—b—(—a):|b|—|a|.
X

(iii) Ifa < 0 < b, then

OX bX 0_
1:]%dx+£|—)(|dx=£7xdx+£§dx

a

0 b
——jdx+jdx=a+b:b—(—a)=|b|—|a|.
0

Hence (D) is correct answer.

_ _ 1 b ¢
29.(C)f(0)=a,f(1)=a+b +c, f(zj a+2+4

I:jf(x)dx = j(a+bx+cx2)dx
0

0
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bx2 o’ |
—lax+—+—| .
2 "3 |

= 1(6a +3b + 2c)
6

:%[f(0)+4f(%]+ f(1)}.

30.(C) Since 1—_x>0 when _1<x<1.

_[|1 x j1 x ) dx

1 1

dx 2e*

31.(B)Let [= | z—= [ —1jdx
(B) £2e iy !

—_

32.(A) Since 0<x<1 = 1<1+x*<2

= 1<1+xi <2 = 123 14<1

1
Hence{ﬁ,q is the smallest interval such that
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f(x+h)—f(x+0)

33.(A) We have, f'(x)=1im

h—0

L 1(0-f(n)~(x)-1(0)

h—0 h

:f(x)-limw —f(x)-F'(0) =k-f(x)

h—0

d df
= (0 =kf(x)= f((xx)):kdx
= log f(x) = kx + c. .. f((x) = e = aek.

T T

6 6
34.(B) jcos4 30sin°60d06 =8 jcosGSOsin?’ 30cos360d6
0 0

Put sin30=t
= 3cos 30 do = dt

N Izgj;(1—t2)3t3.d
:§J1(t6 ~2t° + 3t* Jt° dit :§J1(t3 — 17— 3t° + 3t ) dt
3o 370

8ttt 3t 3¢ §[1_1_§+3}
3410680341068

X

_§_30—12—60+45 1
3 120 15
z(1 ,Z
ttan™' x "25(2%%¢ 3
35.(B) Let 1:[ dx:j =~ dz
0

0
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Putting tan™" x :g

ie. x =tanZ = dx = 1sec2 Z 4z
2 2 2

COS X

36.0) | 37 amme®3 | 13l

n/3 1 3+2\/—$ B ]3+2J’

{Putting 3+4sinx=t= cosxdx = %dt}

:%[Iog(3+2x/_) IogB} 4I g[3+§\/_J

k=,
4

37.(D) Let I = j(1 + e‘xz)dx = J11dx + je‘xz dx
0 0 0

=1+'1[e‘X2 dx

0

Let f(x)= e . Then, f(x) decreases in 0 < x < 1,

- f(1) < f(x) < f(0)
1 1 1 1
e'<e™ <e® = —[dx<[e* dx< [dx
— < <e’' = e'[ < j < j
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1
N 1+%<1+jex2dx<2

1+e'<I<2.
38.(A) We have, f(x) = ae* + be* + cx

= f'(x) = 2ae* + be* + c.

f0O)=—1=a+b=-1 .. (1)
f(log 2) = 31 = 2ae?°%? + be'*92 + ¢ = 31

= 8a+2b + c = 31 .. (2)
log4 log4

Also, j [f(x)—cx}dx:7:> -([ (anX —bex)dx

0

1 39
= E(15a+6b):?
= 15a + 6b = 39 .. (3)
Solving (1), (2) and (3), we get
a=5b=-6andc=3.

39.(B)Let f(x)= JX‘(1 +cos® x)(ax2 +bx + c)dx.

= f'(x) = (1 + cos®x) (ax? + bx + c).

Clearly, f(x) is continuous on [1, 2] and derivable on (1, 2).

Also f(1) = f(2) (Given).

.. By Rolle’s theorem, there exists a pointt € (1, 2) such thatf(t) =0
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= (1 + cosdt) (at?+ bt+c)=0
= at?+bt+c=0

(- 1+ cos®t=0)
=

the quadratic equation ax? + bx + C = 0 has atleast one root in (1, 2).

1
40.(A) Let f(x) = cosx- Iog%:

= f(—x) =cos(—x)- Iogr—z

= —cosxlog”—x =—f(x)
—X
= f(x) is an odd function.

1/2

_[ cosxlog1+—xdx =0.
-1/2 —X

41.(B) Let f(x) = sin'™x (6x° — 25x” + 4x3® — 2X)
= f(—x) = sin10x (—6x° + 25x” — 4x3 + 2x) = —f(x)
= f(x) is an odd function.

/2

j sin'™ x(6x9 —25x" +4x° — 2x)dx =0.

-n/2
42.(A) Let f(x) = (1 — x3) sin x cos?x
= f(—x) = (1 — x2) sin (—x) cos?(—x)
= —(1 — x?) sin x cosx = —f(x)
= f(x) is an odd function.

_Tf(1 —xz)sinxcos2 x dx =0.

43.(C) j{xzf(x)dx = Jlx2 f(x)dx + _fozf(x)dx

0 1

= ij dx+j‘x2(x—1)dx
0 0
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44.(D) Let f(x) = sin"x = f(—x) = sin"(—x)
= — sin"'x = —f(x).
= f(x) is an odd function

1
jsin”xdx - 0.
-1

n/2
45.(B) Let 1= [ dx

: sin(X—gj.sin(x—gj

. T T
/2 sm(3—6jdx
zzj

ol

apenlg) (3],
enlegjsnlsg

- 2nﬂcot(x - %j - cot(x - gﬂ dx

X

Jn/2
sin(x—sj
=2|log———=<| =-4log J3.
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46.(D) Let I = J(cospx —sinqx)2 dx
= _[ (cos2 pX + sin® gx — 2singx cospx)dx

= j (0032 pX + sin? qx)dx - 1j singx cospx dx

= 2J‘(cos2 pX + sin® qx) -0
0
[ sin gx cos px is odd function]

= j(2 +€0s 2pX — cos 2qx Jdx = 2.
0
. : . " 1 . 1
47.(D) Since sin 2px is positive for 0 < x < 2 and negative for 5 <x<1.

sin2nx,for 0 < x s%
[sin2nx| = 1
—sin2nx, for E <x<1

1 1 1
[|sin2nx|dx = [sin2mxdx + [ (~sin2nx)dx
0 0

1/2

( {—cos 27ch2 . {cosan}1 2
2n 2n '

0 1/2

48.(B) Let 1= fxf(sin?’ X +os” x ) dx
0

= E(n — x)f(sin3(n— X) + cos® (m —Xx) )dx
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= n_Tff(sina X + cos’ x)dx ~1
0
N I:gjff(sinsx+coszx)dx
0

g : 27:[2f(sin3 X + cos? x)dx

/2
=1 Jf(sin3x+coszx)dx k=
0

n/2

49.(B) j |sinx — cos x|dx
0

n/4 n/2
= j |sinx — cos x| dx + j |sinx — cos x| dx
0 n/4
n/4 /2
= —j (sinx —cosx)dx + j (sinx —cos x)dx
0 n/4

=[cosx +sin x]gl4 +[-cosx —sin x]:jj

B OO ) I PR W
_£ﬁ+\/§ 1j+( 1+\/§+ 2) (2x/§ 2).
50.(B) We have f(x) = A.2x+ B
= f(x) =A-2%log 2

= = A:—.
f(1)=2=2=2Alog2= A= 7

3 3
jf(x)dx:7:>j[L-2X+Bjdx:7
5 5\ log2
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= B-= m[(logaz ~1]

1 7 2
A=——andB=——|(log2) -1]|.
log2 3(|092)2 [( og ) J
Xp+y X y
51.(B) Given, /P *2 Y 2 |=0

0 Xp+y yp+2z

ApplyingC, > C —(pC,+C,)

0 X y
N 0 y z
—~(xp*+yp+yp+2) Xp+y Yyp+z
=  —(xp*+2yp+2z)(xz2-y*)=0

Either xp? + 2yp+z=0or y?> = xz

= X, Y, zare in GP.

1 a a’

52.(B)Let A= cos(p—d)x cospx cos(p+d)x
sin(p—d)x sinpx sin(p+d)x

Applying C, - C, + C,
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1+ a2 a a’

cos(p-d)x+cos(p+d)x cospx cos(p+d)x

= A=
sin(p—d)x+sin(p+d)x sinpx sin(p+d)x
1+ a° a a’
N A= 2cospxcosdx cos px cos(p+d)x

2sinpxcosdx sinpx sin(p+d)x

Applying C, — C, — 2cosdx C,

1+a® —2a cos dx a a’
N A= 0 cos px cos(p+d)x
0 sinpx sin(p +d)x

= A= (1+ a?-2a cos dx) [sin (p + d) x cos px — sin px cos (p + d) X]
= A = (1 + a? - 2a cos dx) sin dx
Which is independent of p.

53.(A) Given,

1 X X +1
F(x) = 2X x(x—1) (x+1)x
3x(x—1) x(x=1)(x-2) (x+1)x(x-1)

ApplyingC, - C,-(C, +C,)

1 X 0
| 2x x(x—1) 0 _¢
3x(x-1) x(x-1)(x-2) 0

f(x)=0 = f(100) = 0.
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54.(A) Since, a matrix is said to be singular, if |A| =0

8
4
12

o O X
o N O

—  8(0—12)—x(0—24) + 0(24 — 0) = 0

= Xx=4

-5 -8 0||-5 8 0

55.(C).. a2=|3 5 0|3 5 0
1 2 |1 2 -1

I
O O -
o ~ O
-~ O O

Hence, A2 is involutory.
56.(A) We have,
A=A
= A2-A=0

= m,(x) =x*—x=x(x-1)

57.(B)
A{z 1}
0 2

[A- Al =0
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= 2-1)=0
= A=2

Now, consider the eigen value problem

[A-Al]X=0

)

Put A = 2, we get,

M RN

0=0 ... (i)

The solution is therefore x, = 0, x, = anything

Since there is only one parameter in the infinite solution, there is only linearly

k
independent eigen vector for this problem which may be written as {0} or as
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58.(C) The characteristic roots are |A—Al|=0

1-» 2 =2
- 1 2-2 1|,

1 -1 -\

2% 1 1 1 1 2-x

1-2 _2 _2 -0
= ( )‘ 1 —x‘ ‘—1 —x‘ ‘—1 —1‘
= (A=N{2-M)X=A+1=2{A+1-2{-1+2=-2}=0
= (1=2A)[-2h + 22 + 1] =2(1-1) =2(1-1) = 0
=  (1=A)[P2=-21+1-4]=0
— A=1-13

Now, eigen vectors
AtA=1=[A-1X =0

0 2 -2|x, 0
1 1 1] x,[=|0
-1 -1 1| %, 0
= x2—x3=0:>x2=x3
= x1+x2+x3=0:>x1=—2x3
-2

Atrh=-1= [A+]X,=0
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2 2 2| x 0
1 3 1| x,|=|0
1 || x 0

N

=
-1 - 3
X;+X, =X, =0

= X, +3X,+X%X;=0

= 2x, +4x,=0

= 2X, = =X, = X; = X,

—2
= X, = 1

At) =3 =[A-3]X,=0

-2 2 2| X 0
1 -1 1 x,|=(0
=
-1 -1 3| %, 0
X, =X, +X; =0
= X, =X, —3X, =0
= —2X,—2x,=0
= X, = =X,
= X, = 2X
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So, model matrix

2 -2 -2
P=[X, X, X,J=| 1 1 -1
1 1 1

So, diagonal matrix of

A, 0 O 1 0 O
A=D= 0O », 0(=/0 10
0 0 A, 0O 0 3
59.(A) Given matrix is
(1 a a®> ... a"]
1 a a° .. a
A=
2 n
L 1 a a ... a _(n+1)x(n+1)

Applying the following row operation, we get

R, >R,-R,
R, > R,-R,
R, > R,-R,
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R. R —R,
(1 a a a" |
O 0 O 0
O 0 O 0
0 0 0 ... O Lty

which is in echelon form and the number of non-zero rows is 1. Hence, p(A) =
1.

60.(C) -- Giventhat Ex F=G

cosO -sin6 O
sin@ cosO6 O x F
0 0 1

cos® -—sin6 0|
sin@ cosO O
0 0 1

= F=

[Because the product of any matrix and unit matrix is the matrix itself.]

sin O
o 1

sin® coso0
0 0

cosO O

So, |El=cos6 1

‘—(—sin 0)

‘+O

= Cc0s? 0 + sin%0 = 1
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cosO -sin®6 O
Matrix of chfactors of E=C =| sin@ cos9 O

0 0 1

cosO sin6 O
So, adjoint of E=C'=|-sin® cos6 0
0 0o 1

cosO sinO O

Hence, F:aldljz(llz)z —sin® cos6 O
0 0 1
61.(D) -- The cross productofb=1[0 1 O]"and x =[x, X, X,]
is
i j kK
bxx=/0 1 0|=x,+0j-xk
X1 X2 X3
=[x, 0 —x]
X1

Now, we have L(x) =b x X =M | X,

X3

where M is a 3 x 3 matrix
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C11 C12 C13

Let M=|c,, C, C,
C31 Cs Cg
X,
Now, M| X, |[=b=x
X3
Cyy Cip Ciz || %4 X3
= Cy1 Cypn Cyu || Xy |= 0
C31 Cs Cygg X3 —X

By matching LHS and RHS, we get

0 0 1] x X,

0 0 Ofx,|=|0
=10 Of[x,| [=X

0 0 1

So. M=0 0 O
-1 00

Now, we have to find the eigen values of M as

IM— Alj=0
-2 0 1
0 -~ 0]=0
-1 0 -A
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= —AMA2-0)+10-21)=0

= AM+A=0

= A=0and A?=-1
= A= i

Hence, A=0, i

So, the eigen values are 0, i, —i.

62.(B) Since, A B = {0}
SN dim (A + B) = dim A + dim B — dim (A N B)
=2+1-0=3
dim (A + B) = dim V
= V=A+B

63.(B) Since, total number of variable -dependent variables =4 -2 = 2
Hence, dimV =100 -2 =98
64.(A) -- f(A) =A2—-5A + 6l

2 0 12 0 1 2.0 1 100
(2 1 3|2 1 3|-5/2 1 3[/+6/0 1 0
1 -1 0|1 -1 0 1 -1 0| |00 1
1 -1 -3
=|-1 -1 =10
5 4 4

65.(B) -- X = [X1X, ... X ]
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X12 X1X2 X1X3 o X1 Xn
X2X1 Xg X2X3 ‘e )(2Xn
= X X, XX, X§ e XX

XX, XX, XX, - X2

Now, If we perform following elementary operations on above
(o Xy Xy , X #0)

SN
X2 X1
R LR R
Xy, X
Rn—>R”—&
Xn X1
_X12 X1X2 X1X3 X1Xn_
0O O 0 0
We get 0O O o - 0
0 0 0 0 |

Hence rank of matric = 1
66.(D) In an over determined system having more equations than variables all three
possibilities can exist
(a) Consistent and unique, if r=n
(b) Consistent and infinite, if Rank of A = Rank of A # number of unknowns

(c) incosistent and no solution, if Rank of [A : B| # Rank of [A].
67.(B) For matrix A™, m being a positive integer (ki’“,Xi’“) will be the eigen pair for all i.

Although A" will be the corresponding eigen values of A", X™ will not be

corresponding eigen vectors.
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68.(A) -- If A ,A,,...,A are the eigen values of A, then the eigen values of A™ are
A A A
-+ S has eigen values 1 and 5, so S? has eigen values 12 and 52.

= 1 and 25
69.(C) The Augmented matrix

21 1|0
[AIB]=|0 1 -1]0
11 0|0

Performing gauss elimination on [A|B] we get

21 1|0 R _1gr 21 1]0| R _1g [21 1]0
“lo 1 «1]o]—32"1 /0 1 —1|0]—322 ,lg 1 _1]0
11 010 0 11 0 0O 0 010
L 2 21 |
Rank (A) = Rank (AIB)=2<3
So infinite number of solutions are obtained.
70.(B) The augmented matrix for the system of equations is
11 1|6
[A|B]: 1 4 6|20
1 4 A|
1 1 1 6
[A|B]:1 4 6 20 [R3—>R3—R2]

0 0 A-6|u-20
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If L =6and p =20 then
Rank (A|B) = 3 and Rank (A) = 2
Rank (A|B) = Rank (A)

.. Given system of equations has no solution for A = 6 and p = 20.

4 2 4-n 2
o[ o[ ,2]

_ _ 101
Given eigen vector 101

[M-Al]X =0

4-% 2 |]101 _0
= 2 4-a]101]
= (4-1)(101)+2%x101=0
= L=6
72.(A) If &, 1), A,,..., A, are the eigen values of A. Then the eigen values of
Am are A7, A7, A7....

Here, S matrix has eigen values 1 and 5.
So, S? matrix has eigen values 12 & 5%i.e. 1 and 25.
73.(C) (i) The Eigen values of symmetric matrix [AT = A] are purely real.

(ii) The Eigen value of skew-symmetric matrix [AT = —-A] are either purely
imaginary or zeros.

74.(C) 21 =Trace (A) =2 = A, + A, =2 ()]
[Th, =|A|=-35=Ah, =-35 ... (i)

Solving (i) and (ii) we get A, and A, = 5, -7
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75.(A) The characteristic equation of A is

[A-Al=0

= 1-2)2-2)-12=0

= A2-3L-10=0

By Cayley-Hamilton theorem
A2-3A-101|=0

1

= —
= 10

[A*-3A]

Pre-multiplying by A—1 we get

A1:%[A_3I]=%[E ﬂ{g gD

1 3
~1[-2 3] |5 10
“EL —1}_ 2 1

5 10

76.(C) Given differential equation (D?+ bD + C)y =0
if y = xe** is one of its solutions
then Dy = e — 5xe=>
D2y = —10e~%* + 25xe~>*
(D?+bD+CQC)y = (10 + 25x)e>* + b(1 — 5x)e>* + cxe™>
=e>[(10 = b) + (25 - 5b + c)x]
= 10+b=0
= 25-5b+c=0
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b=-10 . . . iy
= {C o5 = b is negative c is positive

77.(D) Given set V = {(x, — X, + X, X, + X, — X;) : (X,, X, X;) € R°}

Let for (X, X,, X;), (x,"%;"%,")

Let (X, — X, + X;, X, + X, = X,), (%'=%,"+x", X, "+ %,'= ;") e V
for o, B
O(X, = X, F Xy X+ X, = X)) FB(X, =%, X, =X, %, "= X, )
= (o (X =Xy + X3 )+ B(Xy "= X, X5 "), (X, + X, = X5 ) ) +B(X, F X, =%, ") €V
— V is subspace
and for (1,1, 1) cr* we get(1,1) e V
and for (1, 1, 0) er®* we get (0, 2) e V
and {(1, 1), (0, 2)} is LI set
- dimV=2 - dimV =dim r?
and v c r?
= V=R
78.(D) Since A be a 5 x 5 matrix all of whose
eigenvalues are zero
— by calay hamilton’s theorem
The characteristic equation for matrix A is given by (A—0) (A-0) (A-0) (A-

0)=0
_ (A-0y=0
:>A5=O

79.(B) Given series io z"

0
— z Z1A2.3mmn
=0

n
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n!

so radius of convergence :%:Lim a

noe an!+1

Since Let 1= [ "f(xy)dydx
on changing order of integration

I= ﬁlf(x,y)dxdy+ ILIf(x,y)dxdy

S0 1= [ t0xy)anay+ [ (k)

81.(C) Let P(r, 6) be a point on the lemniscate
r2=a2cos 26

Let OT be a tangent at the pole
;. ZPOM=0+1
4
PM = OP isn POM

:rsin(9+£j
4
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=a+/cos20 sin[e + %)

.. The required surface area

2
S= 2]’”4 27.PM, [r? +(ﬂj do
-n/4 de

4 qin2
=4n'|. //44a cosZGsin(G+%)x\/azcosze+a S";‘ 26
,,( :

nl4 - T a
=4z a,/cos20sin| 6+ = |x do
J"“"‘ [ 4J \Jcos 20

- 4na’ .[M:sin(e +gjd9

/4
=4na® —cis(@ + E)
4 -nl4

= 4na?

82.(C) Since A :E ﬂ

if i's characteristic roots are |, | so by a well known result det A = multiplica-
tion of eigen values
det A =22
if A be any real no.
then det (A)>0 vicRr
83.(B) The given differential equation can be written as

dy .
— +iy =X
dx y

Integrating factor Jie _ i
and solution ye* = J‘xeix dx +c

ix

ye™ = XT—(_1) +c
=—ix+ 1+ ce™
G(x) =—ix + 1 + ce™
d0)=1+c=2
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= c=1
sop(n)=—in+1—1

=—in

84.(A) Since given ODE  x%'+ 2xy = 1

, 2X 1
Y+7y=7
, 2 1
y+-y=—
X X

which is a linear equation then

|F _ ejZ/x dx _ —eIOgX

= x?
solution is given by yx* =jx2%dx+c
yx?=+x+c Ans.

C
X2

=N

+

o(x)=y=

as x - y—>0

85.(B) Since given (f(x))> =1 +2 ['f(t)at
on differentiating w.r.to. x on both sides

we get 2f(x)j—i - 2(x)

. 2f(x)[j—i—1}=0

df
= e~ 1=0 (as f(x) = 0 vx)
= f=x+c

for our convenience we can takec =0

= f(x) = x
f(1) =1
86.(B) Here V = {(x,, X,, X;) : X +xi+x; =k , X,, X,, X, € R}

for being subspace of r* k should not be —1 otherwise one of x, x, x, be-
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comes complex and k should not be zero otherwise
x2 +x2 =-x: again we get any of x., x,, X, complex values k can be 1
so that x? +xZ +x2 =1
and v be the sphere of radius 1 in r?
87.(B) Since a linear transformation 1:r® -, r?
defined as Tv, =v, Tv,=v, Tv,=v
— T is cyclic linear transformation
where v, = (1,0) v,=(1,-1) v,=(0, 1)
here by {v, v, v,} we can get three sets of basis for R?
AARVAA RS
if we take {v,, v.} as the basis ad to determine linear transformation.
(X, y) =a(1,0) + B(1, -1)

XxX=a+b
y=-— T(x,y) =aT(1, 0) + BT(1, 1)
X+y=a =a(1,-1)+ B(0, 1)

T(x,y) = (x +y, x—2y)
if we take {v, v.} as the basis
on determining linear transformation

(X, y) =a(1, =1) + B(0, 1)
= X=a y=-a+b

X=a y+x=b
= T(x,y) = oT(1,=1)+ BT(0, 1),

=a(0, 1)+ B(1, 0)

T(x, y) =(b, @)

T(x,y) = (x+vY, X)
Similarly we can get a linear transformation for {v,, v.}
— 3 possible such linear transformation can be there

88.(B) here let n be the order of a group G and let a € G be any element of G of
order m

SO a'%©) = e (identity)
= a"=e
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or a™ = e (identity)

obviously m<n
but so m can be a divisor of n . (1)
But g% _-¢ k be any integer
— any multiple of order of group also satisfies the condition .. (2)
By statement (1) and (2)
Hence the number involving any of factor (2 or 5) could be the order of
group.
so 9 = 3 x 3 does not contain any factor
— it can not be the order of group Gs.t.a e Ga*®*=e

89.(C) If the required matrix

10 0...... 0
010 .. S

A=
: ' s.t. |Al =1
00 0. 1

The required type of matrices can be formed by interchanging row and col-
umns under restrictions

so determinant of such type of matrices could be 1 or —1

some times it could be zero

but values of determinant could not possible is 10.

90.(A) Since it is a well known fact that every principal ideal domain is a euclidean
domain

— statement (I) is true

But all the units of ring Z/372 cannot form cyclic group as we can not find a
generator.

— statement (Il) is false

now let p be a prime and ,>1 be an integer then there exists a field with p"
element

Since 6 is not a prime number
— there does not exists a field with 6° elements

91.(B) permutation groupon 1, 2, 3........ nis S_every elementof S_can be represented
as the product of disjoint of cycles as well as transpositions
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S_isagroup generated by (1,2)and (1,2, ....... ,n) there may be more generators

But (1, 2) (3,4) is not conjugate to (1, 2) (1, 3) because they are not commutative
to each other.
92. (B) Since T,T,:V;(R) >V, (R)
Since T,(x,, X,, X,) =(0, 0, x,)
T.(T,(x,,X,,x,) = T(0, 0, x)
T2 (X, X50%; ) = (0,0,0)
= T, is nilpotent of order 2
T,(X,.X,, X;) = (X, 0, 0)
T,(T,(x,, X,, X;) = T(x,, 0, 0) = (x,, 0, 0)

17 7727 773
- TZ (X, Xp, X3 ) =(%,, 0,0)
= T, is idempotent linear transformation.

93. (A) Since linear transformation is
defined as 1:.r* LR?
st T(X,y,z,w)=X-y+z+w,Xx+22—w, X+ 32— 3w)
first we find out the matrix corresponding to standard basis.
T(1,0,0,0)=(1,1,1)=1(1,0,0) + 1(0, 1, 0) + 1(0, O, 1)
T(0,1,0,0)=(-1,0,1)=-1(1,0,0) +0(0, 1, 0) + 1(0, 0, 1)
T(0,0,1,0)=(1,2,3)=1(1, 0, 0) + 2(0, 1, 0) + 3(0, 0, 1)
T(0,0,0,1)=(1,-1,-3)=1(1,0,0) + (-1) (0,1, 0) + (-3) (0, 0, 1)
so coefficientare[1 1 1]" [-1,0 1]" [1 2 3" [1 -1 =3]"

111 1
so required matrix A{1 0 2 1}
11 3 3

we know that rang T = rank of matrix correspond to T

By using elementary row and column transformations on changing A into echelon
form.

A0 T 10l LR, -R,

0 2 2 4

(L 1} R, >R, R,
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M1 1 -1
R3
A~[0 1 10 R, >
0 1.1 2
111 -
A~l0 0 0 -2 R, >R, -R,
01 1 2

= Rang T =3

94.(C) Since sequence <(_n12) > is alternating so its alternate terms are positive it can
be splitted into two sequences {—1,_31,_—1 ------- } and {1,1,1 -------- }

The limit point of first sequence gives lower bound and limit of second
sequence gives upper bound

here limit of both sequences are zero — limit superior and limit inferior are
both zero

95.(C) Suppose that <s > converges take ¢ =% by cauchy convergence criterion there

must exist m € N such that

IS, —Sm|<% for all n>m

‘ 1 1 1 1

.€. 2m+d 2m+3 T on_qT2  ¥n=m
take n = 2m

1 1 1 1

—_— e + < —

n+1 n+3 2n -1

n/2) 1

N1 2aS n— o Vn

Hence we get a contradiction therefore the sequence cannot converge i.e. not
cauchy

x*+y?, if xand y rational
0, otherwise

96.(C) Since f(X,y)={
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. T 2 2) _
(xy')'ﬂ?o,mf(x’y)_(x,ly'Qg,o)(X +¥)=1(00)

- fis continuous at (0, 0)

£(0+h,0)-f(0,0)

oW  f,(0,0)=Lim ~Limh=0
h—0 h h—0

£ (0,0)-Lim (00*K=T00) g
k—0 k k—0

f(0, 0) = (0, 0) =10, 0)
— fis differentiable at (0, 0)
97.(C) Let y = e* be one of the solution of

d’y dy
Xw_d_x+(1_x)y:0 e (1)

then let its solution is given by y = ve*
on satisfying (1) by y = ve~

2
e*x v+2d—v+d—\2/ —[v+d—v}ex+(1—x)vexzo
dx dx dx

dv _d’v dv
XV +2X—+X———-V+—+V-xv=0
dx  dx dx

d’v dv
xﬁ+(2x+1)& =0

d
Let So=p
dx
= x%+(2x+1)p=0
—(2x+1
. dp _ (2x+ )dx
P X

on integrating both sides
logp = -2x + log x + log c
p = c xe™

dv _
— =cxe ™
dx

dv = ¢ ,xe™? dx

again integrating
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—X

second linearly independent solution of this ODE is —[x +%j92

98.(A) Given differential equation.
(xD2+D +x)y=0, y(0)=1
y(0)=0
on multiplying by x on both sides
we get a homogeneous differential equation
(xD +xD + x?)y =0

if Let z=log x
p-9d p-d
dx dz

= x?D2=D'(D'-1) D'=xD
SO [D'(D'=1)]+ D+e®y=0

[D'2 + ezz]y =0
the roots of auxiliary equation isp' = +ie*
Sol. is given by

y = ¢, Sin e*+c, cos ez

y = ¢, sin X + ¢, COs X

y' = c,cosx — c, sin X

y(0)=1=c,

y(0)=0=c,

SO Yy = COS X a unique solution.
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99.(D) x? + y2 = 332 ()]

X2 = 2ay .. (i)
y? = 2ax ... (i)
Solving (i) and (ii)

2ay +y* = 3a°

X2+ 2ax—-3a’=0

Hence, we get the only positive root x, = a.

A

: : oy
(0, 0) a  aJ2 a3

Analogously we find the abscissa of the point D of intersection of the circle x?
+ y2 = 3a2 and the parabola

X2 = 2ay X, =av2
S:.[:z[yz( ]dx

V2ax forO0<x<a

X
y X =, y X)=
HenCe 1( ) 2a 2( ) {3a—x fora<x<av2

By Additive property of integral

S= j( 2ax——]dx+J (m—gjdx

a av2
3 3
+ 5.,[332_X2+3is|n’1i_i
6a0 2

‘J_a_x a3 6a,

V2 3. 1),
=|—+=sin" = |a
3 2 3
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100.(B) Given differential equation is

1 dz 1 1
V2

I + =
= z(logz)® dx xlogz x
1
- -t
Let logz
o2 92t
= ~(logz)™® x 7 4% T ax
1 dz__dt
= z(logz)* dx dx
_a ot 1
= dx x x°
a +P(x)t=Q
= g YPXt=QX)
—1 - : o
Here P(x) = M and Q(x) = e which shows that the transformation t = logz

dt
reduce the given differential equation into the form d—X+P(X)t = Q(x).

101.(B) Since B, is parallel to a,

Let B, = Aa, where A is a scalar.
B =B, + B, (Given)

=2+ -3k—ha=2i+]-3k-2(3i-])
=(2-30)i+(1+2)i-3k
Since B, is perpendicular to a.
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Bz'ézo
= [(2-30)i+(1+2)i-31]-(31-T)=0

- 32-30)—(1+2)=0
= 6-94—1-21=0

1
= 5-10A=0, .. A=—.
2
1/, 2 .14
B1—Ka:§(3|—|):§|—51

2i+j-3k=%ra+P,
Hence B =B, + B,

102.(C) Given 3=3i—j+2k;b=-i—2]+4k

i ]k
axb=(3 -1 2
1 2 4

=i(-4+4)-j(12+2) +k(-6-1) = -14] -7k

—

ax

O

A unit vector along axb =

—
—

X

(oX

Q

—14j-7k  —14j-Tk —14j-TkK

) la)? v (77 245  J49x5
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_ —14j-7k _-2j-k

75 5

103.(C) We have,

@(:(3?—%2}2);@:?—]—3&

OC =4i-3j+k

AB =0B-OA = —2i -5k

AC=0C-0OA=i-2j—k.

The vector AB x AC is | to the vectors Ag and AC and consequently to the

plane ABC.
i ]k
ABxAC=|-2 0 -5
1 -2 -1

=i(0-10)-j(2+5)+k(4-0)
=—10i — 7] + 4k

NB'XR:':\—1OT—7]+4R‘

= J(-10) 4 (<7) + 4

=100+ 49 +16 =/165
. Aunit vector | to the plane ABC

_ ABxAC -10i-7]+4k

_EXE_ J165
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J165 165" 165

—
—

axb

104.(C) A vector which is | to 3 as well as p is given by Gxbl
X

ax6:(3?+]—4|2)x(6i+5]—2|2)

Il
o W =
(_ﬂ _— )
|
N

=(-2+20)i—(-6+24)j+(15-6)k
:18?—18]+9R:9(2?—2]+|2).
. A unit vector | to both 3 and p is

Caxb 9(21-20+k) 2i_2j+k

VB 9arar1 3

Hence the required vector
=3(n) = 3[%} =21 -2j+k.

105.(A) Let R = xi + y] + 7k

R-A=0=2x+z=0 .. (1)
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pl
X
oo
Il
O!
X
o
= X
_ <
= N =
Il
= BN =
|
w
= ~N X

= (y—z)f+(z—x)]+(x—y)l2:—107+3]+7R

= y—z=-10 .. (2)
z—-x=3 .. (3)

and X—y=T7.

Solving (1) and (2), we get x =-1,z = 2.

.. From (2), y = -8.

Hence R = —i — 8] + 2k.

106.(A) The vector area of the triangle ABC

1
Its modulus =§ base AB x Perp. distance of C from AB

i.e.,%‘6x6+6xé+éx6:%‘6—5‘xp

[ AB=0B-0A=b-a, _-,‘,ﬁ‘ = 5—5\}

bxCc+cxa+axb

b-4

Hence, P

107.(C)Here A B,C are the vectors which represent the sides of the triangle ABC

where
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A =ai+bj+ck

B =di+3]+4k

C=3i+j-2k
Giventhat, A—B+C

ai +bj+ck =(d+3)i+4j+2k
= a=d+3,b=4,c=2.

T ¢
BxC=|d 3 4

3.1 -2

=-10i +(2d+12)j+(d-9)k

1= =
. Area of the AABC = E‘B X C‘

:%\/[100 +(2d+12)" +(d-9)’|

— 5.6 (Given)

- \/(5d2 +30d+325) =1046

= 5d” +30d+325 =600 = 5d* +30d - 275 =0

= d?+6d-55=0

= (d+11)(d-5)=0

= d=5or-11
Whend=5,a=8,b=4,c=2
andwhend=-11,a=-8,b=4,c=2.
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108.(A) We have, F = 4i + 2] +k

Let O be the point 3i—j+ 3k and P be point 5i + 2] + 4k.
OP :(5?+2j+4R)—(3?—]+3R)

:27+3]+R

r(say)

Torque (vector moment) of g about O

[l

=l

X

T

[l
BN -
N W —.
S a X

=i(3-2)-j(2-4)+k(4-12)=i+2]-8k.

109.(A) Vector perpendicular to face OAB

_—

=0Ax OB

:(f+2]+l2)><(2?+]+3l2)

=5i—j-3k

Vector perpendicular to face ABC

ABxAC

:(i—j+2|2)x(—2€—]+|2)= i-5)-3k

Since angle between faces equals angle between their normals. Therfore

5x1+ (—1) X (—5) + (—3) X (—3)

J5%+ (—1) +(-3)" | +(-5) +(-3)’
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_5+5+49 19
J/35 35 35

0=cos™ (Ej
35

110.(C)Let a=ii+W,b=UixV and g =y xw

Then,

a=u+W=(-+2]+k)+(j-k)=--]

k
b=UxV=|-1 -2 1=-2i+4]+6k
1

k
1

o W —
_ O —

1 10
-a-(bx¢)=|-2 4 6=-1(-6)+1-(0)+0=6.
1 3 3

— — —

111.(C) We have, Tx(éx7)+jx(ax])+kx(axk)

- [(7-7)a-G-a)i]+[(5-1)a-(3-8)3 ]+ (c-R)a- (k- a)e]
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~a-(i-a)+a-(j-a)j+a-(k-ak  [v=f=Kk=1]
:35=[(?-a)?+(]-a)]+(k-a)ﬁ]

Let a=a,i+a,j+ak

Now, 14 =1-(a] +a,]+ak)

—aft+ay(i-])—ak(i k)

—a,(1)+a,(0)+a,(0) =a,

Similarly, j-4=a, 7 and k-3 =a,.

~. The given expression =3a - (aﬁ +a,)+ aSR)

113.(B) We have, ax(bx¢)+(&-b)b
=(4-2B-sina)b+ (B?—1)c .. (1)

—

and (C-c)a=c ... (2)
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where p and ¢ are non-collinear vectors and a, p are scalar.

—

From (2), (¢-¢)a-c=c-c

Ql

- -

Soa-c=1
(3)

From (1), we get
(5.5)6—(5-5)6=(é-6)b
=(4-2B-sina)b+(p*-1)c

or {1+(5.5)}5_(5.6)c:(4—2[3—sinoc)5+([32—1)5

N 1+(§.6):4—2B—sina .. (4)

and  a-b=—(p*-1) ... (5)

sina=1+(1-BP=p=1,sina=1

ie., a :g+2nn, nel

114.(C) Let o =(x,3,-7) and b = (x,~ x,4).
(5,5) is acute

a.b>0=>xX-3x-28>0=(x-7)(x+4)>0

= x does not belong to (-4, 7)
= xeR—-(4,7).

Hence the interval in which x lies R — (-4, 7)
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115.(A) We have, [a+b| =[a[" + b|+ 2ab
= (12 + (17 + 2:1-c0860°

=1+1+1=2+1=3

= ‘é+5‘:\/§>1.

116.(A) Projections of pi +qj +rk = a(say) on x-axis

(pi+ai+rk)-T=p

Similarly, projection of pi +qj+rk =a on y-axis = 3.j=q

and projection of pi +qj+rk =a on z-axis = 3.k =r

. Sum of the projections of a on co-ordinates axes

=p+QqQ+r=2+3+1=6

117.(D) - @ L (b+¢)

Q!
—

: 6+6)=o:a-6+a-a=o

Il
o
(@)
Q)|
+
(@)
(on!

Il
o

and 6L(é+5)

Adding (1), (2), (3), we get
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g + \5\2 +[ef =0
=(3)" +(4)" +(5)" = 50.
Hence, |a +b+ c| — 52.

118.(A) Here 3 and ¢ = a xb are non-collineary vectors.

Let b=xa+y(axc) .. (1)

—

-b:é-[xé+y(éx6)}

Q!

B=

= x[&] +ya-(axc)=xa>
= x = Blaz.

And Ezéxb:éx[xé+y(éx5)]

=xaxa+yax(axc)

—

ax(Bxé):xé+yb+zé

=  (8-C)b—(a-bjc=xa+yb+zC
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y=(2f+]+l2)-(2i+]+3l2):4+1+3:8

z=-[2(1)+1(0)+1(3)|=-5
Hence (x, y, z) = (0, 8, -5).
120.(A) Let a = xi + yj + zk
Then axi+23-5j=0
= (x7+y]+zl2)xf+2(xi+y]+zlz)—5]:0

~

= —yR+z]+2(xi+y]+zR)—5J=0

= (2x)f+(z+2y—5)]+(—y+22)l2:0

= x=0,z+2y-5=0,-y+2z=0

= x=0,y=2,z=1.

a=(0)i+2j+(1)k =2j+k.
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