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English Version

Al (I 6 2 Teg e ¢ © XY=y
Group - A
i) YT P ( Marks : 40 )
4 3 4 1.  Answer either (a) or (b) : 20 x1=20
(y" +2y)dx+(xy~ +2y —4x)dy=0. ©
a) i) Test the continuity of the function
i) M @ a IPNET AP0 IS A
23 5 \2 xsinl,x =0
X
T 1+[d_y —o Ly o flx) =
dx dx? 0, x=0
) at the point x = 0. )
i) ST A d—g+4y:c052x. © Y
dx i) Show that UM nn_1, Vnem,
n— o
. . 2.3
iv) A P 1y = 2px+yTp”. © IN being the set of natural numbers. 4
iii) Solve : 4{x}=x+[x], where {x} and
[x] are fractional part and integral
part of x. 4
. x-1
iv) If y= xlog( ], then show that
x+1
x-n x+n
y =-1)"(n-2)! - . 6
" (x-1)"  (x+1)"
. 22 .
V) Which one between n and - is
irrational and why ? 1
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Find the values of a and b if

x+ﬁasinx,0$x$%
I T

x)=< 2xcotx+b, —<x<—
f(x) 4 5
acost—bsinx,%éxSn

is continuous at every point in
0<x<m. 6
Test the convergence of the following
series :

(n+1)x"

T‘L3

X) 2x+§x2+ix3+...+
8 27

g+a(a+1)+a(a+1)(a+2)
b bb+1) bb+1)b+2)

y)

3+3
It {x hLiy,h {z,} are three

convergent sequences and if

x <y <z ,VnelN such that
n n n

lim x =1= lim

z then prove
xX—>o’'n

X > n’

im _
thatn_)ooyn—l. 4

_ Lx+ M
x2-2Bx+C’
B, C, L, M <IR; then find the relation
r
among U4,U3,U2, where Ur = d'u .4
dx”
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2.  Answer either (a) or (b) :

a)

i)

20x1=20
If In =Jcosecnxdx, then show that

I = cosec 2xcotx (n-2
- n-27’

n —(n-1) n-1
n(>1)eIN. Hence find the value of I
4+3

T
Evaluate : I dx 5

o 1—2acosx+a2

Find the area between the curves
x2+y2:2ax and y2:ax. 4

tanx

, df (x)
Find x), where = ,
Jix) dx 1+2tan® x

and f(gj:\/i+log\/§. 4

Solve p =sin(y - px), where p:j_y_4
x

Evaluate :

2 4 6 2n
lim n4on 4en n
n—>wy e +e +en" +...+e . 5

Evaluate : J. Jtanxdx. )
”\/4a2 —x? —y2 dxdy
E

where E indicates the upper part of

Evaluate

the circle x? +y2 =2ax . 6
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Group - B
( Marks : 36 )
3.  Answer either (a) or (b) : 18 x1=18
a) i) State and prove Rolle's theorem.

Are the conditions sufficient or
necessary ? Justify with examples.

5+3
iij)  If y =sinmx, then find the value of
d d?y
Yy dx )
X dx
dx? dx? dx?®
d6y d7y dSy
dx® dx” dx?8
5
iii) If u=1log (x3 + y3 +2z3 -3xyz), then
show that
_ 2
uxx+uyy+uzz—3/(x+y+z) . )
b) i) Show that the radius of curvature at

(r,0) to the curve r=a(l-cos0) is

proportional to Jr. 6
ii) If the tangent at (xl,yl) to the conic
x5 +y3 =a3 again meet it at (x,,y,)
X, Y
then show that —2 + —2 = -1, 6

X Y
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iiij Prove that maximum area of a
rectangle inscribed in a circle is a

square. 6
4.  Answer either (a) or (b) : 18 x1=18
a) i) Find the volume of the surface of

revolution of an arc of conic
x=a(0+sinb), y=a(l+cosB) about

the base. 6

ii) Find the 45° trajectory of the

2

concentric circles x“ + y2 =c2. 6

iiij)  Solve :

d2y

(x+a)2—2—4(x+a)%+6y:x. 6
dx X

b) i) If u(x,y):qlxy\u(%j then find the

2 2 2
valueofxza ;‘+2xy ou +y26 3.5
ox Ox0y oy
ii) Expand (1+x)™. 5

iiiy For y=(x+4y1+x>)™, show that

(1+x2)yn+2 +x(2n+1)yn+(n2 —m2)yn =0.

Hence find the value of yn(O). S+3

B.Sc.-AU-7130



3 SMT-II (UA-120/13)

Group - C
( Marks : 24 )
Answer any four questions : 3x4=12
i) Test the convergence of
2 3 4
l+ 2 + 3 + 4 +... by Cauchy's
3 5 7 9
root test. 3
ii) By Cauchy's general principle of
convergence show that
{ 11 1 } :
1+ —+—+ ... + — 1s a convergent
2! 3! n!
sequence. 3
iiij  Show that there does not exist any rational
number whose cube is 7. 3
iv)  If the sequence {x,} converses to I, show
X F Xy +. X
that y_ = T slasn—>o. 3
n n
v) If r"=a"cosnd, then show that
2
a’® a7 ; +nr?v =0, 3
ds
vi) Show that the tangent intercepts by the
axes to the curve &+J§=JE, a> 0, is
constant. 3
vii) Divide 18 into two parts such that the
product of square of one part and cube of
second part is maximum. 3
viii) Find the intervals in which the function
f(x)= x3-3x2-9x+14 is monotonic
increasing or decreasing. 3
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6. Answer any two questions : 3x2=06
eQx
i) Evaluate : IQ—dx. 3
e +2e* -3
T x8(1-x%)

ii) Evaluate : I dx. 3

0
iiij) Find the intrinsic equation of the conic,

(1+x)%*

x?/3 +y?/3 =4?/3 | when the point x = a
is fixed. 3
iv)  Show that

lim (sinE + sinﬁ +

sin(n_l)e _1-cosH
n—o n n n

0
3
7. Answer any two questions : 3x2=6
) Solve : (y4 +2y)dx + (xy3 + 2y4 -4x)dy =0.
3

ii) Show that the differential equation of the
family of ©circles of radius a is

3 2
2 2
1+ (d_yj = a2 —d Y . 3
dx dx?

2
iii)  Solve : d—g +4y = cos2x . 3
dx
iv)  Solve : y:2px+y2p3. 3
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