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J-69
B.A. (Part-ITI) (Old Course)
Examination, 2021
MATHEMATICS

Paper - |

(Advanced Calculus)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A : TS TP T A 9N w1 et &1 W g &
3B T B
Note : Two parts from each unit is compulsory. All

questions carry equal marks.

gbrR-I / UNIT-I
Q. 1. (a) 99 3G P : 5

@6

Find the value :

&Y

J'69 PITIOI

(2)
(b) Fz Pifsw &6 : 5
lim —— e
naoo(lﬂ)/n
Prove that :
lim # =e
n—>oo(|ﬁ)/n
(c) F=afoiRea oo & IRRROT & o Wyeor
FIfaTe : 5

x x2 x x
—t—+—+—+
12 23 34 45

Test the convergence of the following series :

X X2 X3 X4

— t—t—F—F ... , x>0
1.2 23 34 45
gprs-1II / UNIT-II
Q2. (a) e & wem: 5
xsini, EiCl x=0
f(x)= X
0, o319 x=0

x =0 R ¥ad & R @GR T8 2
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(c)

(3)

Show that the function :

f(x)=

{xsin%, when x=0

0, when x=0

is continuous at x = 0 but not differentiable.

PN & HegwHE yWg B faRee iR fg
Pl 5

Write and prove Cauchy mean value theorem.

2

af f(x) = f(0) + x £'(0) + XEf”(GX) g 0 @
79§ BT SEe x > 1 W f(x) =
(1 — x)512 5

1 X n
If f(x) = f(0) + x f'(0) + Ef (6x) then find the

value of 6 when f(x) = (1 — x)®20n x — 1.

PITIOI

(4)

gpR-III / UNIT-III
Q3. (@ dex=el+eVTdy=el-e A a Mg

Fifoe T : 5

0z 0z 0z 0z

ou ov oX yay

fx=eY+eVandy=e"—e'then prove that :

0z 0z 0z 0z
—_— X

ou ov oX yay

(b) gR & W fafee ik fag e 5
Write and prove Euler's theorem.

(c) afg V="1(r) & r2=x2+y2 a T fb: 5

o’v OV 1

ija_yz _f”(r)+Ff’(r)

If V = f(r) where r2 = x2 + y2 then prove that :

o’v OV 1

ija_yz _f”(r)+Ff’(r)

J-69



(5)
gBR-IV / UNIT-IV
X2 y2
Q. 4. (a) <l a—2+b—2=1 & Bl A difoel 5
2 2

Find the evolute of the ellipse X—2+b—2=1.
a

(b) F=foRea @ ko o1 s o= 5@
oI : 5
u=sinx+siny+sin (x +vy)
Find the maximum or minimum value of the
following :
u=sinx+siny+sin (x +vy)
(c) X2 + y2 + 22 @ fOfw 9= 3@ «ifsw,
STaTeh : 5
ax +by+cz=p
Find the minimum value of x2 + y2 + 22,
when :
ax +by+cz=p

J'69 PITIOI

(6)

gBis-V / UNIT-V
Q5 (a) Fg siteis: 5
p(m) =TT ot > 0,0 > 0
Prove that :
B(m,n)=% where m > 0, n > 0
(b) faz Hfew 5 5
r(%}ﬁ
Prove that :
r(%}ﬁ

J-69



(7)

(c) UM T DT : 5
3 01 ey
I j j Xyz dz dy dx
1 1x ¢ 0

Find the value :

3 01 ey
I J. J. xyz dz dy dx
1 J1x Jo

J-69 100
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JN-69
B.A. (Part-II) (New Course)

Examination, 2021

MATHEMATICS
Paper - |
(Advanced Calculus)
Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

A : TS TP T A 9N w1 et &1 W g &
3B T B
Note : Two parts from each unit is compulsory. All

questions carry equal marks.

gbrR-I / UNIT-I
Q. 1. (a) 99 3G P : 5

@6

Find the value :

&Y

J N'69 PITIOI

(2)
(b) Fz Pifsw &6 : 5
lim —— e
naoo(lﬂ)/n
Prove that :
lim # =e
n—>oo(|ﬁ)/n
(c) F=afoiRea oo & IRRROT & o Wyeor
FIfaTe : 5

x x2 x x
—t—+—+—+
12 23 34 45

Test the convergence of the following series :

X X2 X3 X4

— t—t—F—F ... , x>0
1.2 23 34 45
gprs-1II / UNIT-II
Q2. (a) e & wem: 5
xsini, EiCl x=0
f(x)= X
0, o319 x=0

x =0 R ¥ad & R @GR T8 2

JN-69



(c)

JN-69

(3)

Show that the function :

f(x)=

{xsin%, when x=0

0, when x=0

is continuous at x = 0 but not differentiable.

PN & HegwHE yWg B faRee iR fg
Pl 5

Write and prove Cauchy mean value theorem.

2

af f(x) = f(0) + x £'(0) + XEf”(GX) g 0 @
79§ BT SEe x > 1 W f(x) =
(1 — x)512 5

1 X n
If f(x) = f(0) + x f'(0) + Ef (6x) then find the

value of 6 when f(x) = (1 — x)®20n x — 1.

PITIOI

(4)

gpR-III / UNIT-III
Q3. (@ dex=el+eVTdy=el-e A a Mg

Fifoe T : 5

0z 0z 0z 0z

ou ov oX yay

fx=eY+eVandy=e"—e'then prove that :

0z 0z 0z 0z
—_— X

ou ov oX yay

(b) gR & W fafee ik fag e 5
Write and prove Euler's theorem.

(c) afg V="1(r) & r2=x2+y2 a T fb: 5

o’v OV 1

ija_yz _f”(r)+Ff’(r)

If V = f(r) where r2 = x2 + y2 then prove that :

o’v OV 1

ija_yz _f”(r)+Ff’(r)

JN-69



(5)
gBR-IV / UNIT-IV
X2 y2
Q. 4. (a) <l a—2+b—2=1 & Bl A difoel 5
2 2

Find the evolute of the ellipse X—2+b—2=1.
a

(b) F=foRea @ ko o1 s o= 5@
oI : 5
u=sinx+siny+sin (x +vy)
Find the maximum or minimum value of the
following :
u=sinx+siny+sin (x +vy)
(c) X2 + y2 + 22 @ fOfw 9= 3@ «ifsw,
STaTeh : 5
ax +by+cz=p
Find the minimum value of x2 + y2 + 22,
when :
ax +by+cz=p

J N'69 PITIOI

(6)

gBis-V / UNIT-V
Q5 (a) Fg siteis: 5
p(m) =TT ot > 0,0 > 0
Prove that :
B(m,n)=% where m > 0, n > 0
(b) faz Hfew 5 5
r(%}ﬁ
Prove that :
r(%}ﬁ
JN-69



(7)

(c) UM T DT : 5
3 01 ey
I j j Xyz dz dy dx
1 1x ¢ 0

Find the value :

3 01 ey
I J. J. xyz dz dy dx
1 J1x Jo

JN-69 100
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