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NJ-1267 
B.Sc. (Part - I) Examinatior 125 

Mar.-Apr., 2023 
MATHEMATICS 

Paper -II 
(Calculus) 

Time Allowed : Three Hours 

NJ-1267 

Maximum Marks: 50 

Minimum Pass Marks : 17 

Note : Attempt any two parts from each question. All 

questions carry equal marks. 

FoTf-I / Unit-I 

Q. 1. (31) fetfraT beH X 0 qR H0GGY d 

e -eV 
f(x) = x +e-k Hafs x #0, f(0) = 0 X 

P.T.O. 



(2) 

Discuss the continuity and differentiabilitylat 

NJ1267 

X=0 of the following function : 

f(x) =y ek-e-tk 
el+e-x When X#0, f(0) = 0 

(a) log sin x T (x -2) UI IR 6IeI 

Expand log sin x in power of (x �2). 

() u y=a cos (log x) + b sin (log x) B RG 

ISU tb x²y, + xy, + x =0 3AR 

x*yn+2 + (2n + 1)xy,e + (n² + 1)y, = 0 

If y = a cos (log x) + b sin (log x) then prove 

that x<y, t xy, X=0 and 

x²yn+2 t (2n + 1)xyn+1 (n + 1)y, = 0 

5b1s-III Unit-II 

y³ + x²y + 2xy² -y + 1 = 0 
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Find the asymptotes of the following curve : 

y³ + x²y + 2xy2- y + 1 =0 

() RS U f zUH r = a(1-cos 0) fol 

(3) 

Prove that the radius of curvature at any 

2 

point of the cardioid r = a(1 - cos 0) is 

V2ar 

y°(2a - x) = x3 

3 

Trace the curve : 

y²(2a - x) = x 

PT.O. 



FsTÉ-III I Unit-III 

Q. 3. (31) H1H ^ilG oIsU : 

dx 
5+4sinx 
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(4) 

Find the value of : 

dx 
5+4sinx 

(a) fG ifse: 

xsinx-dx 1+ cosx 

Prove that 

xsinxdx 
1+ cosx 

e*-1 
(H) 5 y = log > ag ô IaIß X = 1 

e+1 

X= 2 a _lT ooU 

d # 
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Find the length of the arc of the curve 

e*-1 y = log from x = 1 to x = 2. e*+1 

Q. 4. (31) 3T �ifsr : 

ZOI-IV I Unit-IV 

dy 

Solve : 

dx 

dy 
dx 

dy 
dx² 

(5) 

dfy 
dx? 

+y tanx-secX=0 

+y tan X- sec X=0 

Solve the differential equation : 

-+4y = e + sin 2x 

+4y = e + sin 2x 

dfy edy -8 
dx² dx 

+9y = 40 sin 5x 

PT.O. 



Solve : 

NJ-1267 

dy 
dx' 

Q. 5. (31) BT ofsU: 

Solve : 

^brs-V/ Unit-V 

(6) 

(1+x*) 2x(1+**)+ 4y = 0 

d²y 
dx2 

Y9y =40sin5x 
dx 

(1+*)+2x(1+*)+4y = 0 

parameter: 

dty 

dx 

-+4y =4 tan 2x 

dx 

Solve by the method of variation of 

dy? t4y=4tan 2x 
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dx -7x+y=0, dy 
dt 

(7) 

dx 

Solve the simultaneous differential equations : 

dt 

dt 

-7x+y =0,-2x-5y =0 
dt 

1,200 

Oy-2x-5y =0 
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