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Term End Examination 2022
Programme - B.Tech.(CSE)-AIML-2021/B Tech.(CSE)-DS-2021/B Tech CSE,)-AINKRP%HE.Tech.(css)-n&zozz
Course Name — Calculus & Linear AtgébfalVare UmVErs' ‘
Course Code - BSCMIOZ/BSCgﬁfQSEt, Kolkaiz .70 d -
( Semester|) 0125

Full Marks : 60 Time : 2:30 Hours

[The figure in the margin indicates full marks. Candidates are required to give their answers in their own words as far as practicable.]

Group-A
(Multiple Choice Type Question)
1. Choose the correct alternative from the following :

1x15=15

(i)

. . 00 1
Evaluate the improper integral |/ —dx =
a) g1 b ]
9 % 9 None of these
i) If f(x) satisfy all the conditions of Rolle’s theorem in [a, b] , then f'(x)
becomes zero (Select the correct option)
a) only at one point in (a, b) b) at two points in (a, b)
<) at least one point in (a, b) d) none of these
i) Select the value of I (1) r (3) IS
3 3
a) 21 b) 3r
\‘3 \f
C) i d) i
\-‘3 \-/7
(iv) 11 1
Test the convergence of the sequence { 1, 33 g oo}
a) convergent b divergent
< oscillatory 9 none of these

® Which of the following theorem can be applied to the function f(x) = x3 in the

interval [1,3] ?

a) Rolle’s Theorem
¢) Cauchy’s Mean Value Theorem

(vi) © -x? 4. =
Compute [, e™* dx =

o \Vm d) i
o 2

b) Lagrange’s Mean Value Theorem
d) None of these

(vii)
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For x > 0, Identify lin& smxx =
x—

a) <p style="text-align: left;"> 1 b) <p style="text-align: left;"> 0

c) 2 d) None of these
(wviii) n n N
lim Sttt — 1+ | to
.-.-[,,. 1) a1 ] is equal
a) .ma b) o
<) i d) 3

™ Select the Lagrange’s form of remainder in Taylor’s theorem
3 nh(1-6)(n-1)

b ar(1-g)(n-p)
, (-1 f*(a +6h) p(n-1)! f*(a+6h)
9 % f™(a+ 6h) ) None of these
* Estimate the sum of serjes 1+1/2+1/2% + ..is
a) 2 b) 3
2
c) i d) 10
3 9
(i)

Test the convergence of the sequence {x,,}, where x,, = (=1)""1, is a

* Convergent sequence " Divergent sequence

9 Oscillating sequence % None of these

(xii 2n+1 _

' Evaluate lim
n—oco Nn+1

a) 1 b) 2
c) 3 d) None of these
. 1 1
“" Compute N T=dx =
V1i—x
a) T b) l
o

. “ None of these
“VIf f(x, y) =0, then evaluate < =

dx
A fx ' b fy
Iy i
o _fx 9 fy
Iy e
b 2> th | _
Ifu= log? then evaluate xu, + yu,=
a) u b) 0
a1 d) 2u

Group-B
(Short Answer Type Questions)
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2 Qhen (b-a) =1k _ ajm—1 (b-a) .
bhowthatm<sm b —sin a<ﬁnf 0<a<bkl

OR
ok (b-a) 1 . _q (b-a) ..
Show that = <sin'b-sinta< s fo<a<bgl

*Illustrate that lf—x <log(1+x) < xforanx > 0.

OR

X_
Use mean value theorem illustrate 0 < = log £ <1, forx > 0.
X X

- Apply Maclaurin’s theorem to the function f(x) = (1+ x)* to deduce that

(1+x)*=144x +6x2+4x3 +x*.

OR

T

. © x4 23 © x4 -
Determme_f0 e ¥ x dxxf0 e dx—sﬁ.

then explain that the sequence {u,} is

. 1 1 1
It H"=E+:§+;‘+“'+

n(n+1)’
monotonically increasing and bounded.

OR

d d 1
If u=cos™* ( kit _) then conclude that x =+ y =+ -cotu = 0
Va+yvy ox dy 2

" Test the extrema of the following function:

flx,y) =x%+3xy* —3y* - 3x* + 4

OR

c 0 = 2 — 42 2 2 5 (3%u | 3%u , 0%u
Ifu=Ilograndr==x=+Y + z<, Express that r (a +ay2+322)

x2

Group-C
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(3)

¢)

3)

3)

(3)

3)

3)

@)

3

3)

74A474



10.

11.

12,

l,fWIA."x‘Y
Brainware Univer:
Barasnl, Kolkatg

‘a-700125 (Long Answer Type Questions) -
1 and diverges fo,
SN SUNNE SO SO converges for p > g
Conclude that the series ; + 5 + 5

p=1

sis of R? over the
1l whether the vectors (1,1,0), (1,0,1) and (0,1,1) form a ba

Tell whether e 1,

set of real numbers.

OR
i is vectors
i : R? > R® which maps the basis ve
' inear mapping T : R® — ectively,
I(%ellnif)y El{eohf)e, (1,1,g§) of R® to (1,1,1),(1,1,1), (1,1,1) resp y

. isati i ify the
Use the Gram-Schmidt process of orthonormalisation to identify

i 1.1.0.1).
orthonormal basis for the sub-space of R* generated by the vectors ( )
(1.-2.0.0). (1,0.-1.2).

OR

0 2b ¢ 4 1
Identify the values of a, b, ¢ if the matrix A = la b] —pc 1s orthogonal.
a —0n

Solve [f, (x% + y2 Yaxdy; where A is the area between the line y = x and y =
—X fl‘Og“l x = 0tox = 1. Verify that the change of order does not alter the
value of the integration.

OR
. . xy
Determine whether the limit of f(x,y) =

>z eXist when (x, y) - (0,0).
y2o

x3+3x x—1 x+3
flx+1 1-9, x—4
x—2 x+4 3x

=ax"‘+bx3+cx2+dx+
where a, b, c,d, e are constants, then calcul

e be an identity in x

ate the value of e.

Conclude that eve

OR
IY square matrix ¢
and skew Symme

A ‘ an be Uniquely eXpressed as sum of symietric
IrIC matrix.

Evaluate fff(x+y+z+

(5)

(5)

i)

5)

)

(5)

(3
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