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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-I 

( Marks: 11) 

State De Moivre's theorem. 

/Turn Over 

2 



(b) t (I) 

(c) 

26P/6 

COS a + COs B + cos y =0= 
sin a + sinß + sin y 

(then show that) 

sin a + sin B+ sin y = 
(OUE RS 

( 2 ) 

cos a +cos B+ cos y = 

zf (If) 

weI/ Or 

(OUE TISa (then show that) 

(1f) cis = cos 0 + isin and x= cisa, 
y= cisß, Z=cisy t* (and) xyz=X+y+Z, 

2 4 

a$ (and) 

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

X= 1! 3! 
6 8 
5! 7! 

1! 
y=1+2_2 25 

+ 

+ . to o 

3! 5! 

3 

(PS<1 R (Show that) 

2 

... to 0 

(O3 RYsa1 (then show that) =y. 

cos 60 = 32 cos -48 cos0+18 cos 0-1 

5 

4 

( Continued ) 26P/6 

(3 ) 

( Marks: 11 ) 
UNIT-II 

State Leibnitz's theorem. 

(b) (If) y = sin (m sinx), O3 sat 
(then show that) 

(1-x)y,+2-(2n + l)xyn-1 t 

lim 
X→0 

Use LHospital's rule to evaluate the 
following : 

(m²-nu, =0 

e*+ log-(1- x) 
tanx -X 

qI/ Or 

f(x) = 5x-18x +15x -10 
Investigate for what values of x, the 
following function 

f(k) = 5x0 -18x +15x -10 
is a maximum or minimum. 

1 

5 

( Turm Over ) 



3. (a) t (I) 

26P/6 

|4 ) 

I, = 

UNIT-III 

I, =sin" xd; n eN 

(Marks: 11 ) 

(OE TS (then show that) 

W* (and) 

n-1 n-3 n-5 2 
n-2 n-4 

Í (when) n 7 qu (n is odd) 

n-1 n-3 n-5 
n-2 n-4 

a (when) n T (n is even). 

qR/ Or 

3 

Obtain reduction formula for the 
following: 

[tan" x dr 

Define rectification. 

5 

1 

( Continued ) 26P/6 

fi) r a(l + cos 9) 

3 

Find the perimeter of the curve 

is 

r=al+ cos 9) and show that the 
upper half is bisected at 

3ay xx-a sr s , 

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 = 4x+3y. 

UNIT-IV 

(x, y 

( Marks: 11 ) 

Fill in the blank: 
A mapping is invertible if and only if it 

5 
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(c) 

5. (a) 

(c) 

26P/6 

State and prove Euclid's algorithm. 

4 (If) a = bq + r, (508 1 | (then 
prove that) g.c.d. (a, b) = g.c.d. (b, r). 

For positive integers a and b, show that 
g.c.d. (a, b)x 1.c.m. (a, b) = ab 

(6 ) 

( Marks : 16 ) 

Define a system of linear equations. 

Define echelon form of a matrix. 

A = 

UNIT-V 

Go4 GPPOI reduced row echelon form 
(RREF) A ABI : 
Reduce the following matrix into 
reduced row echelon form (RREF) : 

4 

2 5 -3 -4 

6 
0 

7 -4 -3 

9 -5 2 
-9 6 

8 
9 
4 

5 -6 

1 

2 

5 

( Continued ) 

5 

5 

(7 ) 

(c) 

26P/6 

Find the value of h for which the following 
vectors are linearly dependent : 

(1, -1, 4); (3,-5, 7); (-1, 5, h) 

Show that the following vectors are 
linearly independent : 
(1, 1, 0, O); (0, 1, -1, 0}: (0, 0, 0, 3) 

( Additional 20 marks for 2023 Batch ) 

If n be a positive integer, then prove 
that 

(1+i +(1-i =2l COS 

(b) t (I) y = (sin' x, o3 SI A (then 
show that) 

4 

(l-x*yn2-(2n +1)yn+1 -n"y, =0 

Find the surface area of the solid 
curve generated by revolving the 

r= 2a cos about the initial line. 

4 

4 

4 

4 

4 
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(d) f (If) 
g.c.d. (a, 
show that) 

(8 ) 

g.c.d. (a, b) = 1 
(5E (Hsdt 

26P-5000/6 

c)-1, 

g.c.d. (a, bc) =1 

Reduce the following matrix into 
echelon form : 

13 4 3 
3 9 12 3 
13 

(and) 
(then 

4 1 

4 

4 
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