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1. (a) Find |4 +3i] 1

! in the form X +1iy. 2

Express
(o (o -1+

(c) If
sina +sinf +siny =cosa +cosf +cosy =0
prove that
cos3u +cos3f +cos3y =3cos(a + +7)
and
sin 3o +sin3[3+sin31( =3sin(a +B+-Y) 3
(d) Find the cube root of 8. 4
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2. (@

(b)

(¢

(@)

(e)

(9)

(h)

P25/69

(2)

State the well-ordering property of
Positive integers. 3

Let f:RSR given by f(x)=sinx and
g:R>R given by g(x)=x2. Then find
(> 9)x) and (go £, :

M5 A = B be one-one onto, then prove
that inverse mapping of fis unique. 2

Consider XN be the set of orderrd
pairs of natyral numbers. Let R be the
f‘elation in NxN defined by (@ HR(c 9
iff @+d=b+c. Then show that R is an
€quivalence relation. 2
Show that f: x 4y
a Dbijection. Also s
defined by g(x)
find its invers

be invertible iff fis
how that g:R—R
=3x+5is a bijection and

e. 3+2+1=0

State ang Prove the division algorithm.
1+4=5

Or

Pgove by mathematicg] induction that
" =nis divisible by 30. #
Find the g.c.d.

of 116 and
express it 1 o 6 and 256

e form
1166x +256y = (1166, 256) ;

. (a’ C):.-.(b’ C)--.l

(@b, ¢)=1. » then prove that

3

( Continued )

(b)

(c)

(@)

(e)

P25/69

(3)

Express v=(,3,2) as a linear
combination of y; =(1, 2, 1), up =(2, 6, 5

and ug =(1, 7, 8) :
Solve : z
2x—-6y+7z=1
4y+3z=8
2z=4

What do you mean by linear

dependence of vectors? Show that the

vectors (1, 2, -3, 4), (3 -1, 2,1 and

(L, =5 8, —7) are linearly dependent.
1+3=4

Find for what values of A and p, the
system of equations

X+y+z=6
X+2y+3z=10
X+2y+Az=p

has (i) no solution, (i) a unique solution
and (i) an infinite number of solutions.
2+2+2=6

Find the row-reduced echelon form of

2 -1 3
A=3Y Ty
1 -4 5
and hence find the rank of it. 6

( Turn Over )




(4)

Or
i LR ) e |
SR 3 -8
' % SO M)
= to its normal
Reduce A 1 _% 5 _7
4 =
_5 6 8 15_
form.

4. (a) Let F:R?—>R? defined by

Fix Y=(x-y x-2y
Determine whether F is singular or
non-singular.

(b) Find the matrix representation of the
linear transformation T on R2 given by
Tx y 2)=(x y 0)

(c) Find the eigenvalues of

A=

02 12
DL =
(i) Find the eigenvectors corres-

ponding to the eigenvalues.
() Find the characteristic polynomial

W o W
©c W o

3
0
3

(d) Let

Of P. 2+2=4
P25/69 ( Continued )

(S)

(e} Find the inverse of

1 2 -4
A=[-1 -1 5
DR =3 5
Or

Find a linear map T:R®—>R* whose
image is spanned by (1,2, 0,—-4) and
2,0, -1, -3).

(/) Show that a matrix A and its transpose

AT have the same characteristic
polynomial. 3

Or

1 -2
Let A=[4 5:|. Find f(A), where

fly=t2 -3t +7.
(9) Let Wbe a subspace of R4 spanned by
the vectors u =(, -2, 5 -3),
Uy ={2! 3, 1; _4); Ug =3, 8 -3 =)
Find a basis and dimension of W. 5
Or

Determine whether (A1 S ),
(152,852 (2305, 86 ¥ 4) (2 6 F 8 5)
form a basis of R*. If not, find the
dimension of subspace they span.

* % &
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1. (a) Find |4+3i| 1

(b) Express <

2% in the form X+1Yy. o
1

(c If
sina +sinf +siny =cosa +cosf +cosy =0
prove that
cos3o +cos3f +cos3y =3cos(a +B +7)
and
sin3a +sin3p +sin3y = 3sin(a +B +y) 3

(d) Find the cube root of 8i. 4
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2. (a)

(b)

()

(d)

(e)

(g)

]

P25/69

(2)

State the well-ordering property of

positive integers. il

Let f:R—R given by f(x)=sinx and
g:R—>R given by g(x) = x?. Then find

(f ° g)(x) and (g ° f)(x). 1

If f: A — B be one-one onto, then prove

that inverse mapping of fis unique. 2

Consider NxN be the set of orderrd
pairs of natural numbers. Let R be the
relation in N x N defined by (a, B)R (¢ d)
iff a+d = b+c. Then show that R is an
equivalence relation. 3

Show that f: X — Y be invertible iff fis
a bijection. Also show that g:R—R
defined by g(x) = 3x +5 is a bijection and
find its inverse. 3+2+1=6

State and prove the division algorithm.

1+4=5
Or
Pgove by mathematical induction that
n° —n is divisible by 30. S

Find the g.c.d. of 1166 and 256 and
express it in the form

1166x +256y = (1166, 256)

4

If (@ o=(p d=1, then Prove that
(ab, ¢ =1. 3
{ Continued )

(b)

()

(d)

(e)

P25/69

(3)

Express wv=(, 3,2 as a linear
combination of u; = (1, 2, 1), u, =(2, 6, 5)
and uz =(1, 7, 8). 2
Solve : 2
2x-6y+7z=1
4y+3z=38
2z=4

What do you mean by linear

dependence of vectors? Show that the

vectors (, 2, =3,4), G -1 2, 1) and

(L =5, 8 —7) are linearly dependent.
1+3=4

Find for what values of A and p, the
system of equations
x+y+z=6
x+2y+3z=10
X+2y+Az=p

has (i) no solution, (i) a unique solution
and (ifi) an infinite number of solutions,
2+2+2=6

Find the row-reduced echelon form of

20=1 3
A= S0
1 -4 5
and hence find the rank of it. 6

{ Turn Over )



(4)

Or
ik g8 aate gl (e) Find the inverse of
3 2 1 2 -4
a3 RO 1
2 ' A=|-1 -1 5
Red A= to its normal
educe 1 % 5 7 ol i 5
4 -1
| 3 i 5_ Or
form. Find a linear map T:R3 >R* whose

(@) Let F:R25R? defined by

(5)

image is spanned by (1, 2, 0, -4) and

2, 0,-1, -3).
: Flo y=(c-y {C-Q{J) (/) Show that a matrix A and its transpose
Deten:mne whether F is singular or AT have the same characteristic
non-singular., polynomial. 3
(b) Find the matrix representation of the or
linear transformation T on R® given by s
T y 2= y 0) Let A=[4 5]. Find f(4), where
(c) Find the eigenvalues of fi = £2 _3t+7.
w3
A=|0 3 0 (9) Let W be a subspace of R* spanned by
3 0 3 the vectors uy, =0 -2, 5 -3),
Uy =(2: 3: 1’ _4): Ug =(3’ 8: _3: "5)-
(d) Let Find a basis and dimension of W. S
2 2
P= Or
3
i hether 1ol 2501,
(i) Find the eigenvectors corres- Delefp Iy Ly ( )
: . (1,2 3,2 (25, 6.4, (26 8,5
ponding to the eigenvalues. 20 5¥ 4
(i) Find the characteristic pol ial form a basis of R". If not, find the
i po yl‘loml2+2=4 dimension of subspace they span.
P25/69 ( Continued ) * * K

P25 _1800/69 1 SEM TDC MTMH (CBCS) C 2




Total No. of Printed Pages—4
1 SEM TDC MTMH (CBCS) C 1

2024

( November )

MATHEMATICS
( Core )

Paper : C-1
( Calculus )

Full Marks : 60
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. (a) Write the domain of definition of the
function cosh™! x. 1

(b) Write the necessary condition for the
function f(x) to have an extreme value
at x=c. 1

() Find y, if y=e** cosbx. 3
Or
If y = acos(log x) + bsin(log x), show that
XYy 40 +RR Xy, +(n2 +1)y, =0

P25/68 ( Turn Over )



(2) (3)
(d) Find the asymptote of the curve (b) Find the volume and area of curved
S surface of a paraboloid of revolution
S formed by revolving the parabola
; y? =4ax about the x-axis and bounded
parallel to x-axis. :
Fvalaat f the followi by the section x = X;.
g any A e (c) Find the volume and the surface area of
() imE==2= the solid generated by revolving the
=l e cycloid x=a®+sinb), y= a(l +cosb)
AT mon about its base.
(i) lim —————
x-2 x3 -8 (d) Show that
i dx 2n-3
() Find the range of values of x for which L= e L
the curve y=x* —6x3 +12x? +5x +7 is s
concave up or concave down. Also (e) Use cylindrical shells to find the volume
determine the points of inflection. 3+1=4 of the solid generated when the region
(¢ 3 enclosed between Yy = Jx, x=1, x=4and
g) Trace the curve y=x° -12x-16. 5

the x-axis is revolved about the y-axis.

Or .. .
A manufacturer estimates that when
x units of a particular commodity are
produced each month, the total cost (in
rupees) will be C(x) = L x® +4x +200 and

all units can be sold at a price of
p(x) =49 — x rupees per unit. Determine

the price that corresponds to the
maximum profit.

3. (a) Suppose that the axes of any
xy-coordinate  system are rotated
through an angle of 6 =45° to obtain an
x'y’-coordinate  system. Find the
equation of the curve x% - xy+y2 -6=0

in x’y’-coordinate. 5
(b) Answer any two of the following : 4x2=8
(i) Find the arc length of the curve
y=x%2 from (1, 1) to (2, 2V2).

(i) Sketch the graph of the ellipse
x2 +2y2 =4 showing the foci.

2. Answer any three of the following : 5x3=15
(a) Obtain the reduction formula for

(2
JZ sin™ X dx

P25/68 P25/68 ( Turn Over )
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|
|

(4

(i) Find the area of the surface that is
generated by revolving the portion

of the curve y=x2 between x=1

and x =2 about the y-axis.
(c) Find the new coordinates of the point

(2, 4) if the coordinate axes are rotated
through an angle 6 = 30°.

-
4. (@) If ¥ =dcoswt+bsinot, then show that
22 ;
d 2r b o
dt

(b) Prove that

ix(@xi)+jx(@xj)+kx(@xk) =2a

2

(c) Answer any two of the following : 3x2=6

(i) Find the unit tangent vector at any
point on the curve x=acost,
y=asint and z = bt.

(i) Find lim [F(t) x G(f)], where
-

—> ~ ~ (15

F)=ti+(1-t)j+t°k

— ~ ~
and G(f) =e'i —-@ +el)k

(iii) Find
j'(’; [ti +3] - (sin k] dt
* & &
P25—1800/68 1 SEM TDC MTMH (CBCS) C 1
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1. (a) Write the domain of definition of the
function cosh™! x. 1

(b) Write the necessary condition for the
function f(x) to have an extreme value
at x=c: 1

(c) Find y, if y=e™ cosbx. 3
Or
If y = acos(log x) + bsin(log x), show that
x2Yp 0 +@Cr+Yxy, ,; +(n2 +1)y, =0
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(d)

(e)

(9)

2. Answer any three of the following :

(2)

Find the asymptote of the curve (b)
2
AL
Sa At
parallel to x-axis. 3
Evaluate any one of the following : 3 ©
X SIT
) lim ————
(I) x—0 x3
i
P o SRR
|y
Iy et (d)

Find the range of values of x for which
the curve y = x* —6x3 +12x2 +5x+ 7 is

e
concave up or concave down. Also (e)

determine the points of inflection. 3+1=4
Trace the curve y= x> -12x-16. 5
Or
; 3. (a)
A manufacturer estimates that when

x units of a particular commodity are
produced each month, the total cost (in
rupees) will be C(x) = 1 x* +4x +200 and
all units can be sold at a price of

plx) =49 - x rupees per unit. Determine

the price that corresponds to the (b)
maximum profit.

5x3=15

(a) Obtain the reduction formula for

P25/68

/2
Jg sin™ x dx

( Continued ) P25/68

(3)

Find the volume and area of curved
surface of a paraboloid of revolution
formed by revolving the parabola
y? =4ax about the x-axis and bounded
by the section x = x;.

Find the volume and the surface area of
the solid generated by revolving the

cycloid x=a@+sin6), y=a(l+cosb)
about its base.
Show that
dx 2n-3
[— =
& j:(1+x2)"‘ n—n -t

Use cylindrical shells to find the volume
of the solid generated when the region
enclosed between y = Jx, x=1, x =4 and
the x-axis is revolved about the y-axis.

Suppose that the axes of any

xy—coordinate system are rotated
through an angle of 6 = 45° to obtain an
x'y’-coordinate  system. Find the
equation of the curve x2 - .wcy+y2 -6=0
in x'y’-coordinate. 5

Answer any two of the following :  4x2=8

(i) Find the arc length of the curve
y=x3?2 from (1, 1) to (2,272).

(ii) Sketch the graph of the ellipse
x2 +2y? =4 showing the foci.

{ Turn Over )}



(4s8)

(i) Find the area of the surface that is
generated by revolving the portion
of the curve y=x2 between x=1

and x =2 about the y-axis.

c) Find the new coordinates of the point
() P
(2, 4) if the coordinate axes are rotated

through an angle 6 =30°. 2
- - )
4. (a) If r =acoswt+bsinwt, then show that
2=
d“r it o 2?
dt? 2
(b) Prove that
I x(dxi)+jx(@xj)+kx(@xk) =2d o

(c) Answer any two of the following :  3x2=6

() Find the unit tangent vector at any
point on the curve x=acost,
y=asint and z= bt.

(i) Find lim [F(t) x G(t)], where
_)
- ~ ~ ~
Fit)=ti +(L—1)] +t%k
and G(f) =e'l -3 + ')k
(iij) Find
J'g [ti +3] - (sin )i dt
* A &
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1. (a) Write the domain of definition of the
function cosh™! x. 1

(b) Write the necessary condition for the
function f(x) to have an extreme value
at x=c. 1

(c) Find y, if y=e" cosbx. 3
Or
If y =acos(log x) + bsin(log x), show that

x2yn+2 +2n+1)xy, 44 +(n-2 +1)y, =0
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(@)

(e)

(9)

2. Answer any three of the following :

(a)

P25/68

(2)

Find the asymptote of the curve

Seant|
parallel to x-axis. 3
Evaluate any one of the following : 3
o 1. X—SinXx
i) lim ———
() x—0 x3
7 —
(G i 2 =128
x—2 JC3 -8

Find the range of values of x for which
the curve y=x* —6x°> +12x2 +5x+7 is
concave up or concave down. Also
determine the points of inflection. 3+1=4

Trace the curve y=x3 —12x-16. 5

Or

A manufacturer estimates that when
x units of a particular commodity are
produced each month, the total cost (in

rupees) will be C(x) = %xz +4x +200 and

all units can be sold at a price of
pP(x) =49 - x rupees per unit. Determine

the price that corresponds to the
maximum profit.

5x3=15
Obtain the reduction formula for
2L
J'g sin" x dx

( Continued )

(b)

(c)

(@)

(e)

(b)

P25/68

(3)

Find the volume and area of curved
surface of a paraboloid of revolution
formed by revolving the parabola
y? =4ax about the x-axis and bounded
by the section x = x;.

Find the volume and the surface area of
the solid generated by revolving the
cycloid x=a(®+sin6), y=all+cos6)
about its base.
Show that

dx 2n-3
In =J:u+x2)n =2n—21n_1

Use cylindrical shells to find the volume
of the solid generated when the region
enclosed between y = Jx, x=1, x=4 and
the x-axis is revolved about the y-axis.

Suppose that the axes of any
xy-coordinate  system are rotated
through an angle of 6 =45° to obtain an
xy’-coordinate  system. Find the
equation of the curve = xy+y2 -6=0
in x'y’-coordinate. 5

Answer any two of the following : 4x2=8
(1) Find the arc length of the curve
yv:)ca’r2 from (1, 1) to (2, 2+/2).

(ii) Sketch the graph of the ellipse
x2 +2y? =4 showing the foci.
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(iii) Find the area of the surface that is
generated by revolving the portion
of the curve y=x2 between x =1

and x =2 about the y-axis.

(c) Find the new coordinates of the point
(2, 4) if the coordinate axes are rotated
through an angle 6 = 30°. 2

—
4. (a) If 7 =dcoswt + bsinot, then show that

d’? __ oo
S
dt 2
(b) Prove that
i x(@xi)+jx(@xj)+kx@xk)=2d o

(c) Answer any two of the following :  3x2=6

(i) Find the unit tangent vector at any
point on the curve x=acost,
y=asint and z=Dbt.

(i) Find lim [F(t) x G(t)], where
_)

F(f) =t +(Q-1)]+t2k
and G(f)=e'i -3 +e')k
(iij) Find
[5 16 +3] - (sin 1)) at
* & &k
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