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Q.1 (a)

Find a linear map F:R3__)R4 whose image is spanned by {1, 2, 0, —4) and
(2, 0, -1, -3). (10)
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Show that the vector (1, 1, 2) is an eigen vector of the matrix A =[2 2 -1
22 0

corresponding to the eigen value 2. (10)
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Q-l. (©)

Given that f(x+y)=f(x)f(y), £(0)#0 for all real x, yand f'(0)=2. Show that for

all real x, f'(x)=2f(x). Hence find f(x). (10)
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Q.1 (e)

Find the lo
e ius of the point which moves so that its distance from the plane
is twice its distance from the line x = -y = 2. (10)
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Q.2 (a)

Determine an orthogonal matrix P such that P-!AP is a diagonal matrix, where

T
A= 8 ~1|. (20)
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Find the volume bounded by the cylinde
z=0,
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the points of intersection and the length intercepted on it.
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Q.3 (b)| The dimensions of the rectangular box are linear functions of time If), uAt) and

h(f). If the length and width are increasing at the rate 2 cm/sec and height is
decreasing at the rate 3 cm/sec, find the rate at which the volume V and the

surface area S are changing with respect to time. If [(0) = 10,

w(0) = 8 and h(0) = 20, is V increasing or decreasing, when t = 5 sec? What
about Swhen t = 5 sec? (15)
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Q.3 (c)| Find the equation to the right circular cone whose vertex

makes equal angles with the coordinate axes and semi vertical angle is 3?26)
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Q.5 (a)| Given that L{f(t);p}:}(p) Show that j ——df I F(x)dx. Hence evaluate the
™ - -3t
integral [~———a. (10)

We Yo thak L _lr_}c_*%;oog
P




Next IAS ID: OAC24MTTA003, MATHS007, 06-08-2024 11:46 AM

NEXT IRS
MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-7

Page 45

> =t (ct;— (xrB ;’% Ef:')(ww +)

?&L(&“ ;-,eﬂ 4 L(m) C"H}*[?%'}D‘*l\"é

S

News Je.‘;f. b= DJ' S+3>

° —_—

5+

Candidates
must not write
on this margin



Next IAS ID: OAC24MTTA003, MATHS007, 06-08-2024 11:46 AM

NEXT IRS

MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-7

Page 46

Candidates

2,1
Q.5 (b)| Evaluate J-o 0(10.\‘4 —2xy3) dx-3x"ydy along the path x*—6xy’ =4y>.

i e Lgpall be el g

(Fds wbn o (ottan)T+ (220]

(10)

Bf\’x ‘o.M thn '—§(o—o> —Q\(D-e)
(e (o)

=0 |+0olk .

must not write
on this margin




Next IAS ID: OAC24MTTA003, MATHS007, 06-08-2024 11:46 AM

n . .
EXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST 7

Page 47

t
2| Fedns =22y dy

=]
t % ;|
< E ~L [\ & &
12\ 4y T 4
0
-
s E-dn =
oo
iy
» \OxL-

Candidates
must not write
an this margin




Next IAS ID: OAC24MTTA003, MATHS007, 06-08-2024 11:46 AM

NEXT IRSs MATHEMATICS | CSE (MAINS) TEST SERIES-2024 | TEST-7 | page 48

Candidates
Q.5 (¢)| A uniform chain of length [, which can just bear a tension of n times its weight, | mustnotwrite

on this margin

is stretched between two points on the same horizontal line. Show that the

least possible sag in the middle is l{nm,/nz -Tl] (10)
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Q'7 (C) PR and QR are two hea Candidates

b Vy strings tied together at R and carrying a weight W at
- £ and Q are two points in the same horizontal line and 2a is the distance

between them. [ is the length of each string and h is the depth of R below PQ.
Prove that
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