Total No. of Printed Pages—8
1 SEM FYUGP MTHC1

2023
( December )

MATHEMATICS
( Core )

Paper : MTHC1

( Calculus and Classical Algebra )

Full Marks : 80
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. (a) 3M (If)
coso. +cosP +cosy =0 =sino. +sinf +siny
(908 (143 @ (then show that)
s_in2 o +sin? B +sin?y
2 3

=cos? o +cos? B +cos? y =§

¥ (and)
sin2a +sin2f +sin 2y
=cos2a +cos2f +cos2y =0 S
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(2)

S2S1/ Or
(Yl @ (Show that)

sinh x— sinhy = 2cosh%(x b y]sinh%(x Lo
1 1
coshx+coshy= 2cosh§(x +y)cosh5(x -y

(b) sino SF cosoF oF TH S (C) wfe
il 5

Expand sina and coso in ascending
powers of .

%<1/ Or
(7Y€ @& (Show that), 3 (if)
u =log tan(ﬁ + EJ
4 2
(9C3 (then)
() sinhu = tan@
(i) tanhu =sin@

() 4Sa @, I ne N s
Show that, if ne N, and

(1+x)n ‘-=C0 +c1x+C2x2 +_”+0nxn
(S@ (then)
Co +C4 +c8 +...=2n~2 +2g—1cos_n£ 5
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( Continued )

(@+ib)" +(a-ib* =2(a® +b?)2n COS{% el 2]

2. (a)

(b)

()

(d)
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(3)

%<1/ Or

138491 @ (Show that)

a

e ﬁ_@(a OCEY 411 1
State Leibnitz theorem.
@d f QI @R y, W6 0 3
Find y, of any one of the following :
(i) y=e™sin(bx+c
(i) y=tan1X

a
% (If) y=(x2-1)", o8 @Y @ (then
show that)

(xz—l)ymg +2xy, .1 —nn+l)y, =0 3

#'Pohed i e *R R @ @R I
ey 941 - 4

Use L’Hospital’s rule to evaluate any
one :

2

1_
il g Sal e o)
x—0 log,cosx

X — —_
(i) lim & +log.(1—-x) -1

x—0 tan x—x
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(4)

(6) AT SFTE SRFH 7R wo FeCER S

Wﬁﬁﬁﬁ’@myﬁﬁWZ
fl)=x3

Use first derivative test to detect the
extrema and critical point of the function

f)=x%, if they exist.

3. (@) I (1)

20
I =J:/ sin" xdx ; ne N

Il lins3 ;n-5 o

RS e AR

T

afem (when) nx'g S (n is odd)
9I¥ (and)
Jegn=1 n=3 n=s5 1 =«
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(b)

(c)

24P/493

(S)

() fEfeEme re 1
Define rectification.

. (i) e IF9 0 =03 */1 O =n (1T TN
Sferear : 4

Find the length of the curve
measured from 8 =0to0=m :

= ee(sing +2cos9]
2 2

y= ee(cosE -2sin 2)
2 2

541/ Or

s
Show that the length of an arc of the
curve
xsint + ycost = f'(t)
xcost—ysint = f"(t)

JGOR 9Bl BI°R 7Y 27

is
s=fO)+f"(t)+k

TS k ¢bl SEFeM &7 (where k is a

constant of integration)|

o (FROOR TG oo BeAfE @R Nl
THOR ES S peE e [T F40 5

Find the volume and surface area of the

solid generated by revolving the astroid :
2 2 2
x3 +y3 =q3
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(6)

¥2<1 / Or

S SRATEOR T ACACT e Fere Ted
R CoIIBT TR SIS S “peloR el fefy
<9 :

Find the volume and surface area of the
solid generated by revolving the cycloid
about its base :

x=alt+sint); y=a(l +cost)

4. (@) () 5 @

<51 T ST 2°7 7 e e
|
Fill up the blank :
A map is invertible if and only if
it is

(@) RSN A f:ASBwF g: B C
F-9REF ARYF, (OB gf - A 5 C @
IF-9fFF RT3 |
Showmatiff:A-aBandg:B—)C

are one-one-onto,
af:A-cC.

(b) Wd@ﬁﬁmﬁﬁmwl

State and prove Euclid’s algorithm

() 3 (If), a=b(modn
show that)

then so is

» (O (4991 @ (then

ged(a, n) = ged(p, n)
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( Continued )

5

5. (a)

(b)

(c)

(@

(e)

24P/493

(7))

=t

BT R TR ANAR T e @ |
Define solution of a linear system of
equations.

G @R e ¥ @b FRFeE FeEE
(5399 SiRfey e i | 1

Give an example of a set of linearly
dependent vectors containing more than

one element.

@51 (e R R e e | 2

Define Echelon form of a matrix.
31 (e B e 1ol 2 X SHRfEe
Tgfe fil | 2

State any two elementary row operations
permissible on a matrix.

ool (T e SR A 4
Reduce the following matrix into echelon
form :

@i (el RREFCE & 41 5

Reduce the following matrix into row
reduced echelon form (RREF) :

OF 1 =31 =l
TR0 Ml
QAEETAO V6D,
LR 2T O
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(8)

(9) CRUST @, O (SIFD! (aRFeq e : 5

Show that the following vectors are
linearly dependent :

©L2),125), @34

* % %
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