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Group-A
(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :
M . . 00 1
Evaluate the improper integral | o dx =
a) 7 b) 1]
g g 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

2

i) Select the value of I’ G) r (;) 1s

a) 2m b) 3m
\n”i \_n"i
\'l'g \.."_
(iv) 1 1 1
Test the convergence of the sequence {1, POPCRRRERE g oo}
a) convergent b) divergent
< oscillatory 9 none of these

) Which of the following theorem can be applied to the function f(x) = x> in the
interval [1,3] ?

a) Rolle’s Theorem b) Lagrange’s Mean Value Theorem
c) Cauchy’s Mean Value Theorem d) None of these

. | yalue The
v Compute -fo e ™ dx =

a)n. b)\/E
c) \f;_; d) E

2 2

(vii)
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sinx

For x > 0, Identify L: =

-0 Wx
a) <p style="text-align: left;"> 1 b) <p style="text-align: left;"> 0
c) 2 d) None of these
(viii) » N "

lim | —+

HMLQ T B 12) o 21) ] is equal to
a) -4 b) o
c) T4 d) /s

™ Select the Lagrange’s form of remainder in Taylor’s theorem

a) hn(-l_a){n—lj n b) hn(l—ﬁ)(n_p} n
oo f*(a+ 6h) T f*(a+ 6h)

g %f”(a + 6h) Y None of these

¥ Estimate the sum of series 1 + 1/2 + 1/2% + ..1is

a) b) 3
2 —_
2
9 4 9 10
3 9

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

 Convergent sequence ) Divergent sequence
9 QOscillating sequence 9 None of these
(xii) . 2n+1
" Evaluate lim =
n—oco N+l
a) 1 b) 2
c) 3 d) None of these
" Compute f dx =
a) 1T b) 1
9 % 9 None of these
(xiv) d
If f(x,y) =0, then evaluate d—y =
X
a) f_x b) fy
f}’ fx
c) & d) _fy
f}’ fx
(xv) x2
Ifu=log " then evaluate xu, + yu,=
a) u b) 0
c 1 d) 2u
Group-B

(Short Answer Type Questions)
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. b-a) _ . 4, o1 (b-a) . ®)
Showthatm<sm b — sin ﬂ.<wlf O<a<b<l1

OR

(b—a) R | (b—a) . (3)
Showthatm<sm b — sin ﬂ.<mlf O<a<b<l1

" Illustrate that ﬁ <log(1+x) < X foranx > 0. )

OR

ex

- < 1, forx > 0.

X

Use mean value theorem illustrate 0 < ilo g

- Apply Maclaurin’s theorem to the function f(x) = (1 4+ x)* to deduce that  ©®
(1+x)*=144x + 6x* + 4x3 + x*.

OR
(3)

. o0 - co il T
Dvetcfrrlnlruef0 e * xzdxxfﬂ e * dx=ﬁ.

(3)

1 1 1
If u,=—+—+—+-+ ,
12 2.3 34 nin+1)

monotonically increasing and bounded.

then explain that the sequence {u,} is

OR
(3)

— el XtV ou  Ou 1 _
If u=cos (\/E+ﬁ) then conclude that x P Y3, tcotu = 0

. @)
Test the extrema of the following function:

flx,y) =x3+3xy* —3y* —3x* + 4

OR

2 2 2
Ifu=1[0g?"al‘ld?"2=x2+y2+Zz,EXpreSS£b~@JmT2(a uOu 9 u’)

= 1.
dx? dy? 0z?

Group-C
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10.

11.

12.

(Long Answer Type Questions)

Conclude that the series — + — + — +...... converges for p > 1 and diverges for
1P 2P 3P
p=1

Tell whether the vectors (1,1,0), (1,0,1) and (0,1,1) form a basis of R® over the
set of real numbers.

OR
Identify the linear mapping T : R® — R® which maps the basis vectors

(0,1,1),(1,0,1),(1,1,0) of R® to (1,1,1), (1,1,1), (1,1,1) respectively.

Use the Gram-Schmidt process of orthonormalisation to identify the
orthonormal basis for the sub-space of R* generated by the vectors (1,1,0,1),
(1,-2,0,0), (1,0,-1,2).

OR
0 2b ¢

Identify the values of a, b, ¢ if the matrix A = \a b —c] is orthogonal.
a —h -

Solve [f, (x* + y? Jaxdy; where A is the area between the line y = x and y =
—x from x = 0 to x = 1. Verify that the change of order does not alter the

value of the integration.

OR

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

X

yZ_xZ

x*+3x x—1 x+3
If | x+1 1—2x x—4|=ax*+bx®+ cx?+ dx + ebe an identity in x

x—2 x+ 4 3x
where a, b, ¢, d, e are constants, then calculate the value of e.

OR
Conclude that every square matrix can be uniquely expressed as sum of symmetric

and skew symmetric matrix.

Evaluate [[[(x+ y + z+ 1)*dxdydz over the region bounded by
x=20 vy=20,2z=20,x+y+z<1.

OR
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exist when (x,y) — (0,0) .

(5)

(5)

(5)

(5)

(5)

(5)

(5)



(5)

o1 T T3)
JUStlfy f[) ﬁd% = T X F%)

3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k %k %k ok 3k 3k 3k %k %k %k 5k 5k 3k %k %k %k >k 3k %k %k % %k 3% 3k 5k %k %k *k *k k
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