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* MATHEMATICS
( Core )

Paper : MTHC1

( Calculus and Classical Algebra )

. Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)
The figures in the margin indicate full marks
_ for the questions
UNIT—1]

( Marks : 11))

1. (a) f& ORI Fa® S@d =) 2

" State De Moivre’s\ theorem.
\
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(2)

( 3)
(k) M (1) ' Unrr—TI1
cosa+cosB:+cgsy=0;- Marks : 11
sino-+sinp +siny '( o !
(S8 (Y€d @ (then show that) - |
. | 1
‘ | 2. (@ Prefver gt S F1

sin® o +sin? B + sin?y =

cosza+cos2B+cosz‘y= 3

2 S
wJY / Or

T (If) cish = cosO +isin® and X =cisa,

y=cisB, z=cisy 9% (and) XYz=x+y+z,

C®® (T3S @ (then show that)

1+cos(B-y)+cos(y - a)+ cos(a-B)=0

(c) 3 (if)
4o2_4.6 8
N 3175 7ttt
9% (and)
2 23 o5
=1+——-— — e
Y= it

(5 Cr{S @ (then show that) 2=y, 4
wed / Or
(74631 @ (Show that) E ‘ \

c0860 = 32c08%0 -48cos? 9 +18cos20 -1

26P/6

( Continued ) 26P/6

(b)

State Leibnitz’s theorem.

M (If) y= sin(msin"! x), *® ¢YeA A
(then show that) )
1- xz)yn,,g -(2n+1)xynp, +
(m2 -n? Jyn =0 S

PG PR g IR e AR Rfs ¥ . 5
Use L'Hospital’s rule to evaluate the

following :

lim e* +log.(1-x)-1
x>0 tanx - x

| ot/ Or
o Tl X PR TR AR A e
w23 g F4t

f(x)=5x° -18x% +15x* -10

Investigate for what values of x, the
following function ,

flx)= 5x% -18x° +15x% -10
is a maximum or minimum.
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1

(4)

N 4

UNiT—III
( Marks : 11 )

3. (@ 3IW (If)

I, =I§sin"xdx; nelN
o® s @ (then- show that)

L .n-ln-3n-5 2
" n n-2n-4 3

@feqt (when) n T& W (n is odd)
% (and)

@fSq (when) n 5 W (n is even).
o/ Or

o A P 0 Sfveat :

Obtain reduction formula for the
following : ' '

- )
(;tanxdx

(b) @) @ﬁﬁf@w«wﬁm

26P/6

Define rectification.

( Continued )

4. (a)

26P/6

(5)

(i) r=a(l+cosd) 3IForER T ‘?N'
oferedt wiF (YA @ SAT LM

-e=§@ e R

Find the perimeter of the curve
r=a(l+cosf) and show that the

" upper half is bisected at 0 =§.
927l / Or

WP W () R
3ay2 = x(x—a)2 IFoER Y s =W,
(o oYSq @ 3s? = 4x2 + 3y2.

If s be the length of an arc of
3ay? = x(x - a)? measured from the
origin to the point (x, y), then show
that 3s? = 4x2 + 3y2.

UNIT—IV
( Marks : 11)
UM 5 [ T+
o5t T Al 23 I W e |

Fill in the blank :
A mapping is invertible if and only if it
is .
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(b)

(c)

(b)

()

26P/6

(6)

0fFe'T GFsINT e W el 4 |

State and prove Euclid’s algorithm.
91 / Or '

W (If) a=bg+r, (5B 499 $491 @ (then

prove that) g.c.d. (a, b)=g.c.d. (b, 1).

ryedl @ oI 4 WG WA a I BT AW

For positive integers a and b, show that

g.c.d. (a, b)xl.c.m. (a, b)=ab

UNIT—V
( Marks : 16 )
B AR TR =R e |

Define a system of linear equations.

G5l (T G wiFET A

Define echelon form of a matrix.

] (e wll reduced row echelon form
(RREF) wiisiate fil :

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

2 ¥1p Wegnay g
g Gy 8

( Continued )

(@)

(e)

(7))

ha 5+ T 591 9'% oo (S33es WReeIE
feréaie - 2

Find the value of h for which the fo]lowing
vectors are linearly dependent :

(1! _1: 4): (3:_5: 7)r (—1: 5; h)
(Y8 @ TF9 (SN RRFSIE Fog :

Show that the following vectors are
linearly independent :

(1, 1, 0, 0); (0, 1, -1, 0); (0, O, O, 3)

( Additional 20 marks for 2023 Batch )

6. (a)

(b)

(c)

26P/6

M n 9B FEE TS R, S@ 2N

=W

If n be a positive integer, then prove
that

L+i) +(L—i) = ﬁ*‘cosf’f

7 (If) y =(sin™' x)?, (o y6A @ (then
show that)

L= x2 Wnia —(2n + Dxyn4g - nzyn =0

r=2acosd ITUEd ARMT T ACICE
@Al SRETT TS GO ([l il @B
sl ifer Sferear |

Find the surface area of the solid
generated by revolving the curve
r =2acos0 about the initial line.

4
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(8)

(d I () ged(ab=1 WF (and)
gcd.(a, c=1, 8 &N @ (then

‘show that) _
g.c.d. (a, bc)=1 4
(e) =¥ (e e SRl 4

Reduce thte following matrix into
echelon form : :

= W -
W v w
B S H
- W W

* %k K
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