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II SEMESTER B.Sc. EXAMINATION, JULY/AUGUST 2023
SCHEME: SEMESTER (NEP)
MATHEMATICS
ALGEBRA-II (NUMBER THEORY) AND CALCULUS-II
Time: 2 %2 Hours : Max Marks: 60

Instructions: 1. Answer all questions.
2. First question carries 12 marks and remaining
questions carry equal marks.

1. Answer any SIX questions. Each question carries two marks. 6x2=12
a) Solve 16x =8 (mod 17). - CO1LL1
b) Find @(300). CO1LL1
c) State Rolle’s Theorem for the function f(x). CO2LL1
d) Evaluate: (21— =), CO2 LL1
x—0 \x sinx
=¥ rma g
e) If u=x7 find F53 and ™ CO3 LL1
f) Iff(x,y) = x% + yloghIWd £, (14Q), CO3LL1

g) Evaluate: [ (2y + x?) dx — (3x — y) dy along the line x = 2t and

y = t? + 3 where 0< t <1. CO4 LL1
h) Evaluate: fol fol(x + y)dy dx. CO4 LL1
2. Answer any THREE questions. Each question carries four marks. 3x4=12
a) State and prove Wilson’s Theorem. CO1LL2
b) Find the GCD 216 & 360 and express it as a linear combination of these two
integers. ' \ CO1LL2
c) Solve x = 5(mod 7) ; x = 1(mod 4). CO1LL2
d) Ifp is prime and (a,b) = 1 the prove that a®?»~Y = 1(mod p). CO1LL2
e) Find the remainder when 31%°X250 is divisible by 5. CO1LL3
3. Answer any THREE questions. Each question carries four marks. 3x4=12
a) Verify Continuity of the function f(x) = 1+1ex gL x= 0 CO2LL2
PTO
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b) Prove that the limit of a function at a point, if it exists is unique. CO2 L12
¢) Let f(x) and g(x) be two functions such that CO2 L1.2
lim f(x) = land lim g(x) = m then prove that lim[f(x) +g(x)]=1+m
X=a xX—a x—a

d) Expandlog (1 + x) upto the term containing x> by using Maclaurin’s Theorem.

CO2LL2
-1
e) Evaluate (Sl—nf)xz . CO2LL2
X
4. Answer any THREE questions. Each question carries four marks 3x4=12
a) State and prove Euler’s Theorem for homogeneous function. CO3LL1
b) Find Z—j. Ifz=1log (x*+y?) wherex = ety = et, * €03 112
¢) Find the Second Taylor Polynomial of the function f,y) =1+x+y2atx=1
and y=0. ' CO3LL3
d) Ifx =rcosf,y = rsin @, find the Jacobians J and /" and also verify JJ’ = 1.
CO3 LL2

e) Ifu=(x—y)*+ (y €2) P (z — x)* then prove thatz—u +% +Z—Z =0.CO3LL3

X
5. Answer any THREE questions. Each question carries four marks 3x4=12
a) Evaluate: [(x + y)dx + (y — x) dy along the curve CO4LL2
x=2t’4+t+1,y=t>+tand0<t<1.

b) Evaluate: % [*cos6 r2 dr d. CO4 LL2
2

¢) Evaluate: [ 01 fx‘fc_ xy(x +y) dy dx by changing the order of Integration. CO4 LL3

d) Evaluate: [* [¥ [** ex+¥+2 g7 gy gy, ‘ CO4 LL2

e) Find the volume of tetrahedron bounded by theplanesx =0, y=0, z=0&
Z4242o, CO4 LL2
a b ¢
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