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B. Tech (IT/CE (Hindi Medium)/CE/CSE/CSE (AIML)) - IIl SEMESTER

Mathematics III (Calculus and Ordinary Differential Equations)(BSC-301)
Time: 3 Hours

1. Itis compulsory to answer all the questions (1.5 mark each) of Part -A in short.
2. Answer any four questions from Part -B in detail.

3. Different sub-purts of a question are to be attempted adjacent to each other.

PART -A
Write the type of the sequence {-1, 1,-1,1,..}Isit convergént?
ST (-1, 1, -1, 1,...} BT UBR FIGTI 17 SRR 27
What is positive term series?

YT W ST 1 82

. 2 -
Test limy,yy.c0,0) %’;2 exists or not.

Uﬁ&Mﬁllm(xy)_,(o 0 T 2+y W%m:‘ﬁl
Ifu=(x—-y)y—2)(z~-x),then ﬁnda.

M u=(x-»@-2@- AL TSR
Evaluate _fﬂl fﬂlx e dy dx.
f, [ x e¥ dy dx BT HeAiH B |

State Green's theorem.
pIEEIR R

Find the integrating factor for the differential equation

dy :
2cosx —+4sinx y=0
dx

fanee GHie Ul & o Tdipd SR Td Hifed
2 cosx d—y+4 sinx y =0
T 4

Check if the following differential equation is exact:

(y? + 2x%y)dx + (2x® — xy)dy = 0
it o o g ofeR el 9t &:

(y? + 2x%y)dx + (2x3 —xy)dy =0

What is Clairaut’s type equation? Give an example.
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(j) Identify the nature of the singular points of the differential equation (1.5}
(x—-2)y"+(x—1)y' +2xy=0 :

e TR & Ubae fagail 1 uefa &1 ugane

2(x=-2)y"+(x-1)y' +2xy=0

T-B
Q2 (a) Test the convergence of ¥, (vVn* + 1 —Vn* — 1) e
Y (Yt + 1 — Vit — 1) & SRR BT gam ‘
(b) Using Taylor’s series expansion, prove that (7)
2 4
log.(1+ e*) = log, 2 +x +--~——x—~—+
- S
YR P e R $1 ST & gU, A B 1
x x2 4
1 il o & e
0g.(1+e*) logé_,z-i-2+8 TR
Q3 (a) Ifz = f(x,y) where x = u? — v?,y = 2uv, prove that (8)
: 9%z . 8%z 3 = o f0%2 . 8%z
aud ot caltagid ) Dt 09 ay?

afe z = f(x,y) W&l x = u? —v%y = 2uy, wﬁaaﬁ%

E)z+622 . . azz 9%z
Gos B3 SISO EEET

(b) Find the minimum value of the functlon x? + y% + z* subject to the condition (7)
xy + yz + zx = 3d?.
Xy + yz + zx = 302 T b HYH B x2 + y? + 2° ﬁﬂﬁﬂﬁﬂﬂﬂlﬁaﬂml

Q4 (a) Using Gauss divergence theorem, evaluate f[ F.7i dS where F =4xzi—y?f+ (8)

yzk and S is the surface of the cube bounded by the planes x =0,x = 2,y =
0,y=2,z=0,z=2.
e fareler AT o1 SUET B BT [I,F.7i ds 1 et B SRl F = 4xzl -
yj+yzk %33?SW?ﬁW%Gﬁx_-Ox—2y-—0y—22—02—2@f€m
gangl _

(b) Change the order of integration f f xy dy dx and hence evaluate. (7)
BB [ [ " xy dy dxmwaaﬁsh?maﬂﬁl

Q5 (a) Solve the differential equation p 2 _p(e*+e*)+1=0 where p has usual  (8)

meaning. :
3R GHIPRT p2 — p(e* + ) + 1 = 0 PIFABYEI p &1 9 A B
(b) Solve (2x +y + 1)dy = (x +y + Ddx. (7)
TADY (2x +y + Ddy = (x +y + Ddx
Q6 (a) Solve the following differential equation by using variation of parameter (8)

dy ... 8y e
22 by =—
dx? da? ' dx e



g A i
2c— =
, dx? T +2y o
(b) Find the power series solution of (1-x%) gx—i - Zx% + 2y = 0 in powers of x. (7)

x B A F (1 -2 SL - 20 F 42y = 0 U SR FHTY A BfTC |

Q7 (a) Solve (D* — 1)y = e* cos x. (8)
Eﬁﬁ (D*—1)y = e* cosx

(b) Find the directional derivative of 2yz + z* in the direction of the vector (7)
T+ 2}'+3k at the point (1, -1, 3). ,
T+ 2]+ 2k daR Pl Q=M H 2yz + 22 BT (1, -1, 3)fdgwR faomaTe g A Hifod |



