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Human beings suffer from various diseases. Some diseases are
seen in individuals from the birth. But most of the diseases are caused
either due to infection of pathogens or due to some deficiency in diet
or hormones . In this chapter we will study different types of diseases
and causal agents and the carriers vectors which are responsible for
transmission of diseases.
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S.Y.B.Sc. (Semester – I) Examination, 2013
MATHEMATICS (Paper – I)

MT – 211 : Calculus of Several Variables
(2008 Pattern)

Time : 2 Hours Max. Marks : 40

N.B. : i) All questions are compulsory.
ii) Figures to the right indicate full marks.

1. Answer any five of the following : 10

a) Examine whether 22)0,0()y,x( yx

xy
lim

+→  exists or not.

b) State Young’s theorem for the equality of mixed partial derivatives.

c) Calculate xy
z2

∂∂
∂

 if z = log (xy).

d) Test the differentiability of f at (0, 0) if f(x, y) = |x| + y.

e) If u = y – x and v = y + x then find J = )v,u(
)y,x(

∂
∂

f) Evaluate ∫ ∫ ∫ ++
1

0

1

0

1

0

dxdydz)zyx( .

g) If u = (x2 + y2 + z2)½ show that uxx + uyy + uzz = 
u
2 .

2. Answer any two of the following : 10

i) If u is a differentiable function of x and y and x, y are differentiable functions

of t, then prove that u is a differentiable function of t and dt
dy

y
u

dt
dx

x
u

dt
du

∂
∂+

∂
∂= .

ii) If f(x, y) = 22

3

yx

yx

+  when (x, y) ≠  (0, 0) and f(0, 0) = 0. Show that

fxy (0, 0)≠  fyx (0, 0).
P.T.O.
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No.
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iii) Let z
16

y
9

x
4 ++  = 25. Using Lagrange’s method find the values of x, y, z

such that x + y+ z is minimum.

3. Answer any two of the following : 10

i) If u = tan–1 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+

yx
yx 33

, then

show that x2 uxx + 2xy uxy + y2uyy = (1 – 4 sin2u) sin 2u.

ii) Using differentials, find the approximate value of 22 )01.8()98.5( + .

iii) Let f be a real valued function defined in a neighbourhood of (a, b). If f is
differentiable at (a, b), then prove that f is continuous at (a, b) and fx (a, b)
and fy (a, b) both exist.

4. Answer any one of the following : 10

a) i) Find the volume of tetrahedron bounded by coordinate planes and the
plane x + y+ z = 1.

ii) Change the order of integration in ∫ ∫
−a2

0

xa3

a4
x2

dydx)y,x(f

b) i) Evaluate dxdy)yx(xy 2
322∫ ∫ +  over the first quadrant of the disc x2 + y2 ≤1.

ii) Evaluate ∫∫∫
≤≤
≤+

+

3z2
1yx

22

22

dxdydz)yx(z .

—————————
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S.Y. B.Sc. (Semester – I) Examination, 2013
MATHEMATICS – II

MT-212 (A) : Differential Equations
  Paper – II (2008 Pattern)

Time : 2 Hours Max. Marks : 40

 Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.

1. Answer the following questions (any five) : 10

a) State the order and degree of the equation

0xy5
dx

dy
6

dx

yd
42

3

3

=+⎟
⎠
⎞

⎜
⎝
⎛−⎟⎟⎠

⎞
⎜⎜⎝

⎛
.

b) Solve the differential equation 7x3x12
dx

yd 2
2

2

−+= .

c) Solve x2ey2
dx
dy =− .

d) Define Bernoulli’s equation.

e) Find an integrating factor of the differential equation

x2ydx – (x3 + y3)dy = 0.

f) Form the differential equation of family of circles with center at origin.

g) Solve the differential equation (D4 + 3D3 + 2D2)y = 0.

Seat
No.

P.T.O.



2. Attempt any two of the following : 10

a) Solve that if 
x
N

y
M

∂
∂=

∂
∂

 then the equation Mdx + Ndy = 0 is exact.

b) Solve the differential equation

0xyxy2
dx
dy =++ .

c) Find the orthogonal trajectory of the family of parabolas, having vertices at
(0, 0) and their foci on the y-axis.

3. Attempt any two of the following : 10

a) Prove that 22 aD

1

+
 cos ax = 

a2
x  sin ax.

b) Use the method of variation of parameters to solve

).esin(y2
dx
dy

3
dx

yd x
2

2
−=+−

c) Obtain the general solution of the (D3 – 3D2 + 3D – 1)y = ex.

4. Attempt any one of the following : 10

a) i) Explain the method of undetermined coefficients to solve a non-homogeneous
linear differential equation.

ii) Solve (D3 + 4D)y = 6 sin x.

b) i) Explain the method of reduction of order to solve the differential equation

,RQy
dx
dy

P
dx

yd
2

2

=++

where P, Q and R are functions of x alone.

ii) Solve :

).ex(8y4
dx
dy

4
dx

yd x23
2

2

+=+−

——————

[4317] – 102 -2- ���������



��������� [4317] – 102

S.Y. B.Sc. (Semester – I) Examination, 2013
MATHEMATICS – II

MT-212 (B) : Numerical Analysis
 (2008 Pattern) (Paper – II (B))

Time : 2 Hours Max. Marks : 40

 Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.

1. Attempt any five of the following : 10

a) An approximate value of π  is given by 3.14278152 and its true value is
3.14159265. Find the absolute and relative errors in the value of π .

b) Use Descarte’s rule of signs to show that the equation
x10 – 4x6 + x4 – 2x – 3 = 0
has atleast four unreal roots.

c) Obtain Newton Raphson formula for finding square root of a given number.

d) State the normal equation for fitting an exponential function y = cedx.

e) With usual notations, prove that
∇Δ≡∇−Δ

f) State Newton Gregory formula for forward Interpolation.

g) Find a function whose first forward difference is ex.

h) State fourth order Runge Kutta formula.

i) Evaluate ∫
π

4

0

dxxtan  by trapezoidal rule from the values provided in the

following table :

14141.00xtan
480x ππ

j) Using Euler’s Method, find y (0.05) given that ,y1
dx
dy 2+=  y(0) = 0 and

h = 0.05.

Seat
No.
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2. Attempt any two of the following : 10

a) Prove that nnn h!nx =Δ  and 0xn1n =Δ + .

b) Find the number and position of the real roots of the polynomial equation

f(x) = 8x3 – 12x2 – 2x + 3 = 0.

c) Find the value of y at x = 5, given that

x 1 3 4 8 10

y 8 15 19 32 40

3. Attempt any two of the following : 10

a) Evaluate ∫ +

1

0

dx
x1

1
 with 

6
1

h =  by Simpson’s 
3
1rd

 and 
8

3th

 rule. Compare the

results with the actual value.

b) Derive Lagrange’s Interpolation Formula for unequally spaced points.

c) Determine y(0.02) using Euler’s Modified Method, given that

,yx
dx
dy 2 +=  y(0) = 1, h = 0.01.

4. Attempt any one of the following : 10

a) Find the best values of a, b and c, so that the parabola y = a + bx + cx2 fits the
data :

x 1 1.5 2 2.5 3 3.5 4

y 1.1 1.2 1.5 2.6 2.8 3.3 4.1

b) Solve the following system of equations by Gauss Seidel iteration method.

10x
1
 + 2x

2
 + x

3
 = 9

2x
1
 + 20x

2
 – 2x

3
 = –44

–2x
1
 + 3x

2
 + 10x

3
 = 22.

(Take four iterations).

———————

B/I/13/2,540
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