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J-175
B.Sc. (Part-I) (Old Course)

Examination, 2021
MATHEMATICS
Paper - I
(Calculus)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
e : TS $HE A fbwal Al WAl Bl & Difore| FHT Tl
® 3 T &
Note : Attempt any two parts from each unit. All

questions carry equal marks.
gbrR-I / UNIT-I
Q. 1. (a) &5 fofr & v & g @ifowe 6
)I(i_)n})(x2+4x)=5

J'1 75 PITIOI

(2)

By using €-6 method, prove that :

lim (x2 +4x) =5

x—3

1
(b)aﬁ:y=mﬁx @ Rig dfw s

1—x2’
(1 - X2) Yn+1 — (2n + 1) XYn — n? Y1 = 0

o1
sin” ' x
If y—ﬁ, then prove that :

(1-%x%)y,q—(@n+1)xy, —n2y _,=0
(c) &9 feraaR, g & : “SeR T
State and prove : "Taylor Theorem".
gbrs-1I / UNIT-II
Q. 2. (a) aB x3 + 2x%y — xy? — 2y3 + 3xy + 3y2 + x +
1 =0 @ F<-WRiE Fa il

J-175



(c)

J-175

(3)

Find the asymptotes of the curve :

X3+ 2x%y —xy2 —2y3 + 3xy + 3y2 + x+1=0

ap y(a? + x°) = x%(a? — x?) B FREU

Fifsw|

Trace the curve y2(a2 + x2) = x%(a? — x2).

g (-1, 2) T f(x) = ax3 + bx2 F1 A7 TRad=

f§g &, a9 @ 6 a=1,b =3

If (=1, 2) be the point of inflexion of curve

f(x) = ax3 + bx2, then show thata =1, b = 3.

PITIOI

(4)

gbiR-1II1 / UNIT-III

dx
Q. 3. (a) ,[2+3$inx+4cosx & A FA DI

dx
X+4cosx”

Find the value of I 57 3sin
n/2 )
(b) J-o log sin(x)dx &1 A s dIfewl
n/2
Find the value of J.o log sin(x) dx .
(c) TRIEE (Astroid) x%34y23 =323 @ wwgof
- oo | o MG )1 L

Find the total area bounded by the astroid

x2/3 4 y23 = g23,

J-175



(3) (6)

gBR-IV / UNIT-IV Solve :
Q. 4. (a) &7 HoE: (D2 + 4D + 3)y = e?*sin 3x

dy 2

de+y—y logx $PE-V / UNIT-V

Solve : Q.5 (a) &7 PifawE:

dy 2 2 d%y dy 3

X—+Yy =y logx XS—= - 2X(1+X)—=+2(1+x)y =X
dx y=y g dx2 ( )dX ( )y

(b) &7 P : Solve :
2
3p?y? - 2xyp + 4y - x* = 0 @Y ok (1+x) 1 2(14x)y =53
dx dx
Solve : (b) we faeror fafer & &7 Hfowe:

2,2 2 _ 2 dy

3pcyc— 2xyp + 4yc—xc =0 d—2+4y=4tan2x

X
(c) &7 P : Solve by method of variation of parameters :

2 2X ai d2y

(D% + 4D + 3)y = e“* sin 3x d—2+4y=4tan2x

X

J-175 P.T.O. J-175



(7)
(c) & DI

x dx _dy dz
22 -2yz-y* y+z y-z

Solve :

x dx _dy dz
z?-2yz-y? y+z y-z
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JN-175
B.Sc. (Part-I) (New Course)
Examination, 2021

MATHEMATICS

Paper - I

(Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

die : QW YT 'a B} AR ©l UAS TH/EHE o
el & uml & g Hfow| Tt v & 3is IuH
&l
Note : All questions are compulsory. Answer any two
parts from each question/unit. All questions carry
equal marks.
$®R-1 / UNIT-I
| 2 _ 2n .
Q1. (a) o gfx)= im ST XTIK ey
. T . .
f5 T wor 3R {05} d BE R A
JN'175 PITIOI

(b)

JN-175

(2)
T8 |11 8, T g(0) dn g[gj foegl & R
gl

log(2+x) - x*"sinx
2n

' g(x):r!i_rﬂo 1+ x

then
explain why this function does not vanish
Y
everywhere in [0,5] although g(0) and
Y
QEEJ differ in sign.
2
i y:{log{u (1+t2)ﬂ de Iunge &
(Yns2do + n2 (Ya)o =0
T (y,)g B 7 9 T Hifoel
2
If y=[|og{t+ (1+t2)}} , then prove that :

(Yns2)o + n2 (Ya)o =0

Hence find (y,)o-



(4)

(i) g(mx)=g(x)+(m-1)xg'(x)

+é(m —1)2 X2 9" (X) + vevrnee

2
(i) g(0)=g<x)—xg'(x)+XEg"<x)—XE

w

gor-1II / UNIT-II
frg oifse & a%
(x2 — y2) (y2 — 4x2) + 6x3 — 5x2y — 3xy? + 2y3
- x2+3xy-1=0
B IR ¥ 36 favgatt § @Fedr @ S
gd x2 +y2 = 1 R fRd gl
Show that the eight points of intersection of
the curve :
(X2 — y2) (y2 — 4x2) + 6x3 — 5x2y — 3xy? + 2y3
—-x2+3xy-1=0

and its asymptotes lie on circle x2 + y2 = 1.



(b)

(c)

JN-175

(5)

ab y? = ax? + bx® R HaA-ldg & ypld Fd
Il
Find the nature of the origin on the curve
y2 = ax? + bx3.
am x = a cos’0, y = b sind0 & IFRE
G tef
Trace the curve :
x = a cos%0, y = b sin%0

$®B-11II / UNIT-III
I costsinntdt ¥ R TAEGE-GF S
G tef
Find the reduction formula for J- cos™tsinntdt
ap y2 (2a — x) = X3 @ aB, TAG AR
& A B &G T Do
Find the area of the curve y2 (2a — x) = x3
between the area and its asymptotes.

P.T.O.

(c)

(b)

JN-175

(6)

2

ab y2=(aa_);) B IS IR B IRa:

IRGAVT IR T A S B -G S

DHIfTEI
Find the volume of the solid generated by the
2 aZX
revolution of the curve ¥ =ﬂ about its
asymptote.
gprR-IV / UNIT-IV

g DT :

ydy+xdx a? - x% —y?

x dy —y dx X% +y?
Solve :

ydy+xdx a? - x% —y?

xdy—ydx | x%+y?
xp? = (x — a)? @ Ay W o5 9 ud

fofog foguy o0 @ifoe e so@ IU®

g1 9 (y + c)2 = 4x (x — 3a)2 &l



(c)

JN-175

(7)
Find the envelope, tac-locus and node lows

of xp2 = (x — a)2, while its general solution is
9 (y + ¢)? = 4x (x — 3a)2
Rrg @i 5
(D-m) (@ -m,)y=(D-my)(D-m)=y,
SEl m, T m, P§ A R T
Prove that :
(D-my) (D-my)y=(D-my) (D-my)=y,
where m, and m, are any two arbitrary
constants.
gBi-V / UNIT-V

Rad same aHia=oT

y"+py'+ay =R
B ' FA o ol folae sefe s9a1 /@

B S &l

Write the method of solving the linear

differential equation y"+py’+ay =R when its

complementary function is known.

P.T.O.

(8)
(b) & HIfW:

2,n 3

Xy"=2x(1+x)y' +2(1+x)y =x
Solve :

2.,n 3

Xy "=2x(1+x)y' +2(1+x)y =x

(c) = gmuq FHIGRUT B & Do :

ﬂ+2x+5y=0
dt

dx
—+7x-y=0
at y

Solve the system of equations :

ﬂ+2x+5y=0
dt

dx
—+7x-y=0
dt y

JN-175
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