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QUESTION PAPER SPECIFIC INSTRUCTIONS

(Pleasc read each of the following insiructions carefully before attenipting queshons)
There are EIGHT questions divided in Two sections and printed in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question No. 1 and 5 arc compulsory and out of the remaining, any THREE are fo be attempted
choosing at least ONE quesiion fron eaclt section.

The number of marks carried by a questionfpart is indicated against it.

Answers mmust be written in the niedium authorized in the Admission. Certificate which nnist be stated
clearly on the cover of Hhis Question-cun- Answer (QCA) booklet in the space provided.

No marks will be given for answers written in a mediunt other than the authorized onc.
Word limit in questions, wherever specified, should be adhered to.

Attempts of question shall be counted in sequential order, unless struck off. Attempt of a question shall
be counted cven if attempled partly. Any page or portion of the page left blmuk in the Question cum
Answer (QCA) booklet must be clearly struck off.
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1 (a) 4 10

L (b) 6 10

1. (c) 8 10

1. (d) 10 10

1. (e) 12 10

2.(a) 14 20 -
2. (b) 18 15

2.(c) 21 15 s
3.(a) 24 15

3.(b) 27 15

3.(c) 30 20

4. (a) 34 15

4. (b) 37 15

4. (¢) 40 20

5. (a) 44 10

5. (b) 46 10

_5.(c) 48 10

5. (d) 50 10

5. (e) 52 10

6. (a) 54 15

6. (b) 57 20

6. (c) 61 15

7.(a) 64 15

7. (b) 67 15

7.{c) 70 20

8.(a) 74 15

8. (b) 77 20

8. () 81 15
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Q1 (a)

SECTION-A

If Vis finite dimensional and fis a homomorphism of V onto V, prove that f must be one
oneand so, an isomorphism. (10}
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Q.1 (¢)| Find the equation of the cylinder whose generators touch the sphere 2%+ y2 +2z*=9 and :lau';?:l:::me
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are perpendicular to the plane x—y-3z=5. (10)
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Q2 (a)

Let V be vector space of all functions from R into R; let V, be the set of all even functions,

f(=x) = f(x); let V, be the subset of odd functions, f(-x)= ~f(x)-

i. Provethat V, and V, are subspaces of V

ii. ProvethatV, +V = \%

iii, Prove that V, "V, ={0}. (20)
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Q.2 (b)
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Q.2 (o)

Find the equation of two straight lines through the point (1, 1, 1) that intersect the line
x—4=2(y-4)=2(z-1) at an angle of 60°. (15)
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Q.3 (a)

Let T be a linear operator on R® defined by

T(X1,JC2,X3)=(3.1’1 +X3,—2X1 +Xp,—Xq +2XZ +4X3).

Prove that T is invertible and find the formula for T-1.

(15)
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Q.3 (b)

Let g(x)=f(x)+f(1-x)andf"(x)>0,V x€(0,1). Find the interval of increase and

decrease of g(x). (15)
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Q.3 (o)

Find the equation of the cone with vertex at (24, b, ¢) and passing through the curve

x2+y2 =4a%andz=0. Find b and c if the cone also passes through the curve

y? = 4a(z+a),x =0. Also show that the cone is cut by the plane y = 0 in two straight lines
and the angle ¢ between them is givenby tang =2. _ (20)
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Q4 ()

1 3 1

Let A=|2 5 4] Find the matrix B that represents the linear operator A relative to the
1 -2 2

basis S(uy,up,13)={(1,1,0),(0,1,1) (1,2,2)}. (15)
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Q4 (c)

A point P moves on the plane §+%+§ =1, which is fixed. The plane through P and

parallel to yz,zxand xy planes respectively intersect at Q. Prove that the locus of Q is

1 1 1 1.1 il ‘
_2+—2+—2=—+—+—. (20)
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Q.5 (a)

SECTION-B

The eigenvalues of a real symmetric matrix A are -1, 1 and

-2. The corresponding

. 1
t:fenvectors are 7—2—(—1 i O)T ,(00 1)T and 71—5(-1 -1 O)T respectively. Find the ma;trix
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Q.5 (b)
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Q.5 (c)

u
!

Prove that the function f(x,y)=/|xy| is not differentiable at the point (0,0), but f, and f, y

both exist at the origin and have the value 0. (10)
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Q.5 (d)

Prove that the equations of the chord through the point (1, 2, 3) which is bisected
by the diametral plane 10x - 24y = 21 of the paraboloid 5x2 - 6y* = 7z are

(x-1)=5(y-2)=3(z-3). | a0
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Find the equation of the tangent planes to the hyperboloid 2x? —6y2 +3z

pass through the line x+9y-3z=0=3x-3y+62-5.
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Q.6 ()| W i i i i

(a) hen a matrix A is said to be similar to another matrix B? Prove that
i If Ais similar to B, then B is similar to A.
ii, Two similar matrices have the same eigenvalues.

Further by choosin '
g appropriately the matri A
i y ces A and B, show that the converse of( 1(;3))
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If w=ax®+by® +cz* where 2 +y?+z°=1and lx+my+nz=0, prove that the
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A159 show that every unitary matrix can be expressed in the above form provided -1 is not
an eigen value of A. . (15)




NEXT IRS  Nod ARRTEGRIRHIE e

T&%OOl 08-07-2024 04:01 AM

AINS) TEST SERIES-2024 | TEST-1

Page 65

Candidates
must not write
on this margin




Next | - C24AMTTNO04, MATHSO001, 08-07-2024 04:01 A
NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-1 | page 66

Candidates
must not write
on this margin




Next IAS ID: OAC24MTTN004, MATHS001, 08-07-2024 04:01 AM
NEXT IARS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-1

Page 67

Q.7 (b)

1
Using the transformation x + y=u,y =uv ,calculate I J' [xy (1 = K y)]f dxdy, integration

being taken over by the area of the triangle bounded by the linesx =0,y =0, x +y = 1.
(15)
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Q7 (o)

2 2

Two perpendicular tangent planes to the paraboloid x—+—yb—=22 intersect in
' a

a line lying on the plane x = 0. Prove that the line touches the parabola

x=0, y2=(a+b)(22+a). (20)
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Q.8 (a)

Let V be complex vector space of 3 x 3 skew symmetric matrices with complex entries i.e.
010

V ={AeMz,3(C)|A" =—A} . Let B=| -1 0 0 | Define alinear transformation T : V — V by
000

T(A)=BA - AB.Find the eigen values and eigenvectors of T. (15)
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