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MATS071T

B.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
MATHEMATICS

Calculus

Time Allowed : Three Hours
Maximum Marks : 80

PART-A/ qrT-87 [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

G4 ofs goTl & Irie T gEF F9T F T 50 = @ S7F T &l
T g9 B ofF GHT 8

PART-B/ 9F-9 [Marks :40]

Answer five questions (Maximum 250 words each),

selecting one from each unit. All questions carry equal marks.

T% 3E 7 UF 597 G0 58, T W J9 B FwiY o % JoT H I
250 9= @ o 7 & T e & E T 8

PART-C/ 97 [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

8T & go71 & 3 o F9% 597 3w 300 I& G 99E T &l
T g7 & o G 8
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PART-A/ ART-H

3 3
a b
1. (1) Find the asymptotes parallel to the axes to the curve P ? =1, [2]
a b .
%h 7—?=1 Pl e & GAR AR S o

(i1)  Find the radius of curvature at the point (1,\/5) on the curve

xX*+y*=2x-1=0. [2]
b x2+)i- 20 —1=0 & forg (LV2) W aan B s

(iii) Evaluate [(-9/2). [2]

[(-9/2) @ a7 5@ Him

(iv)  Define the length of arc of an evolute. [2]
P50l @ T A B GRA HioT

(v)  Define order and degree of a differential equation. [2]
I FHIHT H FHC T A B IR i

(vi)  Find the integrating factor of the DE : [2]

3

(x e’ —myz)dx+mxydy =0
bt TR (x°e” —my’ )dx +mxydy =0 F TGS liF T BT
(vi)) Solve ysin2xdx= (1 +y° +cos’ x)dy. [2]

B i ysin2xdx = (1+y2 +cos’ x)dy.
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(vii1) Write down the geometrical interpretation of Rolle's theorem. (2]

AT TG 1 sHaE o faRaw

PART-B/ -9

Unit-l /Z&&-|

2. Using Lagrange's MV Theorem ; prove that (x> 0) :

o <tan™' x <x. [§]
+x

AR AN Y9 & el § g i (x> 0) ¢

<tan'x < x.

1+ x*

OR /

2 s 2

. . . cos”0 sin“0O
Find the radius of Curvature at the point (r, 0 ) on the curve : u’ = —+ B

a

8]

cos’0 sin’O
+ .

Rt ot % & g (r, 0) T a9l O A1 BT e’ =y

a b’
Unit-Il /ZHE-Il
1)_ +n
3. Provethat F(m)l“(m +§j = Wr(zm);m € L. 8]

g #ifS F(m)l"(m+%}=%l“(2m);mez.

OR / qr
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Find the area common to the following circles
r=ay2 and r=2acos0. [8]

=T gt 1 IWafSS & S hifoTg

I’=a\/§ AT » =2acosO-

Unit-lll /3R-1I

d
4. Solve x2+y=y"logx. [8]
dx

g B x Lk y =y logx.
dx
OR / SAgqq
Solve (x—y—2)dx:(2x—2y—3)dy. [8]

& B (x—y—2)dx=(2x—2y-3)dy.

Unit-IV /ZHE-IV

» |_(n +1)cos m
5. Prove that J.cos (ax”" ) dx=—— 2 [8]
0

n

a

nr
n+1)cos—
[+ 1ycos™

n

a

s Fifoe Tcos(ax”")dx =

OR / g1
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Prove that the cardioid r = a (1+cos 0) is divided by the line 4r cos6=3a into two

parts such that the lengths of the arcs on either side of this line are equal. [8]

s FITT & W@ 4r cosf=3a HEARZES r=a (1+cos 0) H A 9FN H TT FHR
foio et & 7 30 3@ & T0% oI & @ & aEsdl SO ol

Unit-V /S&E-V
6. Find the pedal equation for the following curve : [8]

x2 y2

P

= @b & [T Uiesh IR S i

x2 y2

P

OR / g

Prove that the points of inflexion of the curve y?>= (x—a)* (x—b) lie on the line

3x+a=4b. [8]
s T 7 @ y2= (x—a)?(x—b) & Afd gRaaH %Fg’ T 3x+a=4b X fRea B
PART-C / 9FT-9

7. State and prove the Rolle's theorem. [12]
U T3 B g s o)

8. Prove that the area enclosed by the Folium x*+ )*=3axy and its asymptote is equal
to ﬁ. [12]

2

mﬁmﬁsqﬁ%ﬂqx3+y3z3axnga%mwsﬁ%qwmm%%
X BT B

MAT5071T/1620 Page 5 of 6



9. Solve (2xy4ey +2x)° + y)dx + (x2y4ey -x’y’ —3x)dy =0. [12]

& DT (2xy4ey +2x)° +y)dx+(x2y4ey —x’y’ —3x)dy =0.

10.  Find the equation of the quartic curve which has x =0,y =0, y =x, y = —x for
asymptotes, which passes through the points (a, b) and which cuts its asymptotes
again in eight points lying upon the circle x>+ y*= a2, [12]

39 TARI 35 B FHIBLT S BT o6 et x=0,y=0,y=x,y=x &
T T g (2, b) | ToRAT & SIX ST=easht H G: oS frgell oX Piear 3 S ga
x2+i2=a? T R B
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