GHS—11 (Syllabus-2015)

2015
( October )

MATHEMATICS

( Elective/Honours )

FIRST PAPER

( Algebra—I and Calculus—I )

Marks : 75
Time : 3 hours _
The figures in the margin indicate full marks
. for the questions

Answer five question, faking one from each Unit

UNIT—I

1. (a) If a finite set S has n elements, then
prove that the power set of S has 2"
elements. 4

(b)) Show that the domain of definition
of the function f(x) =log1_x is the
1+x
interval (-1, 1). Also, show that for
X1 12 E{—l, 1)

flq) + flxg) = f( A2 ] 2+3

1+ X35
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(2

(c) Draw the graph of the function

2. (a)

(b)

(d)

Qs S e
f)=41-x, O0<x<1
s =1

The graph suggests that the function
f(x) assumes at least once every value
b:etween f0) and f(1) and yet it has a
discontinuity in [0, 1]. Justify this.

Let S={-2, -1, 0, 1, 2}. Give examples
of the following : 2+2+2

() A relation on S that is reflexive buit
not transitive -

(i) A relation on S that is reflexive but
not symmetric

(i) A relation on S that is symmetric
but not reflexive

Using definition of limit, prove that

lim 5x=10 a2

x—2

Discuss the continuity of the function
_Ixl 2
f(x]-—x- at x=0 and x=1.

a3

{ Continued )

3+3

3. (a)

" inverse function f'.

(b)

()

4. (a)

(b)

'D16—1800/32

(3)

UNIT—II
Let f:Q — Q be defined by f(x) =2x+3,
where Q=set of rational numbers.
Show that f is one-to-one and onto.
Also, find a formula that defines the
3+2

Give examples of—
(i) matrices A, B such that AB # BA;

(ii) matrices A, B such that AB =0 but

A#0, B#0. 2+2

Determine if the following system of
equations is consistent and if so, find
the solution : ;
x-y+2z=4
3x+y+4z=6
x+y+z=1

2+4

If B is an idempotent matrix, ‘show
that A=I-B is also idempotent and

AB =BA =0. 3+2

Consider the equation
flo=x%-3x2 +4x-3=0
Find f(A) and A7! if
2arig 161
A=[2 1 3
1 0

= 4

( Turn Over )
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(c)  Applying elementary row operation, find
the rank of the matrix

-4 1 -1 2

1 0 -10

-5 2 -5 4
UNIT—III

S. (@) Show that [l = x> for -2<x<2 is
uniformly continuous.

(b)  Find the slopes of the parabola y = x?2 at
the vertex and at the poirit (—]l, l)
12’2

Determine whether the tangent line to

the parabola at the point (1, ,1) makes
- ' 2 4

an angle 45° with
Jjustification.

XxX-axis with

(c) If y=cos(msin~! x), show that—
@ (1-x?)y, - xy, +m?y=0;

@) (1-x)yp, 5 ~(2n+1)xy, ,, +
(m? -n?)y, =o0.

6. (a) If the rate of change of y with respect
to xis 5 and x is changing at 3 units per
second, how fast is y changing?

D16—1800/32

{ Continued )

g

(5)

2
(b) Find ig—, where y=xvx? +9 at x=4, 3
dx

(c) Find the nth derivative of. Jx. 4

(d) Evaluate any two of the following : 2%x2=5

Wl G tan XX

i i —=a—g

 x=0x-sinx

(i) lim xlog x
x=0

(m) lim x2a‘mx

x—0

UNlT-——iV

7. (a) Integrate any fwo of the following : 4x2=8

0 [

1-x*

(i) [log(1+x)**)ax

dx
(i) I(1-;¢)J1+x

{b) Express

jbxz dx

a
as the limit of a sum and evaluate it.
Use the properties of definite integral to

show that ?
J':’z]og tan xdx =0

(c)

D16—1800/32 i d
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8. (a) Prove that

-C
E_cf(x+c)cbc=ff(x}dx 4
(b) Evaluai:e 2
Lt e B 4 T e

(c) Obtain reduction formula for
Elzcos" xdx

n being a positive intcger greater than 1.
Hence, evaluate

Exz\ll—xz dx 3+3

(d) Show that

L’ L
9-x2 2 :
UNIT—V
9. (a) State the degree and order of the
following differential equations : 141
o iy
o dy]3 dy
el |, B S
(i) y( A R TR
D16—1800/32 . ( Continued )

(7)

(b) Obtain the differential equation of the
system of confocal conics

2 2
e Y

a® +3, - b24 A
(A is a variable parameter)

and hence, show that the system is
self-orthogonal. 3+3

(c) Solve any two of the following : 3Vax2=T7
) xdy-ydc=+x2+y? dx
(i) xdy-ydx+a(x? +y*)dx=0

(iit) seczy% +2xtany = x3

10. (a) Find the general and singular solutions

of y=px+4p? +1. 4

() Find f(x), if f()=xf(d) and fO)=1. 3

fc) Find the equation of the curve whose
slope at any point (x, y) on it is xy and
which passes through the point (0, 1). 3

D16—1800/32 ( Turn Over )
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(d) Solve any one of the following : 5

() (D?-9D+20)y=x"e

3x

(i) (D? -D-2)y=sin2x

(i) (D? -2D+1)y=0; y=0, Dy=1

when x=0

* Kk &k

D16—1800/32

GHS—11 (Syllabus-2015)



: )
1/EH-29 (i) (Syllabus-2015)

2016
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MATHEMATICS
( Elective/Honours )
( Algebra—I and Calculus—I )

( GHS—I 1)

~ Marks : 75

Time {0 honrs

The ﬁgures in the margin mdzcate full marks
for the questions °

Answer five question‘s,. taking one from each Unit

L |
led)s I8 A =‘{a,_b'lc},‘ construct power setof A. 2

(b) stng Venn dlagram prove that for the
sets X, Y and Z

(X—Y)—Z=X—(Y})Z) \ | 3
{c) Find the domain -of the function

1 .
f“_\/(s X)(x-5) s

DISAT et | | ~ (Tum OQver)






(e

@

4. (a)

- )

(c)

D7/27

(4)

Show that every square matrix A can be
uniquely expressed as P+iQ, where P
and Q are Hermitian matrices. . 4

Show that the system of equations
x+y+z=6
C x+2y+3z=14
x+4y+7z=30

is consistent and solve them. 7

A is a non-singular matrix of order 3.
Show that |adj Al=|A[*. 3

Reduce the following matrix to normal
form :

1, 2. 316
2 .4:3 2
el 11
6718 S
Hence find its rank.. 5+1=6
Obtain the inverse of the matrix
11 R
A= 2  Bee
0 8 =2
by elementary operations. 6
( Continued )

3

o A e

5. (a)

(b)

(c)

(d).

(e)

®)

D7/27

( 8

UniT—III

Find the slope of the tangent to the
curve 81,|L=x3 -12x+16 at the point

2L 3
Find %Y, if
dx
y=ta.n'1[ cosx ]
1+sinx 3

Al
If y=——y find i
8% ac+b Hy

A circular plate of metal expands by
heat so that its radius increases at the
rate of a inches per second. At what rate
is the surface area increasing when
radius is b inches? 3

Show that the equation x*-x3-3=0
has a real root between 1 and 2. Also
state the theorem that you use. 1+2=3

Find from definition the derivative of

‘sin (Vx). i

Evaluate (by L'Hospital’s rule) :

x —
H hm€ !
x—=0 X

(=

2+3=5

(i) lim

x=0

x

( Turn Over )






(8)

(i) (x+y)dy+y-xdx =0

. dy )
iv) xlogx—=+y=2logx
_.() 1g o y g

[
@ Q+x) 2 -xy=1

(c) Show that the equation
(x3 —3x2y+2xy2)dx—(x3 —2x2y+y3)dy=0

is exact. 3

10. (a) Solve : i iy ‘ 4

dy

—~ 4+ xsin2y = x‘3
i Yy

cos? y

(b) Solve : ' 4
p? +plx+y+xy=0

(c) Obtain the complete primitive and
singular solution of

y+l)p-xp?+2=0 , 4

(d) Find the orthogonal trajectories of the

family of curves ay2 =x3. !

* % K
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2017
( October )

MATHEMATICS
( Elective/Honours )
( GHS-11 )
( Algebra—I and Calculus—I )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

UNIT—I

1. (@) If f(x+1)=x2-3x+2, then show that
f(x)=x2 -Sx +6. 4

(b) Let A, B, Care non-empty sets such that
AxB=AXxC. Show that B =C. 4

© If f( :TL’ then find the value of
' - X

S UAS ()
8D/30 ' ( Turn Over )
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A e i (3)

(d) Find the domain and the range of the
function f(x) = Ii' Also draw the graph
X

UNIT—II

3. (@) A mapping f:N—-N is defined as

of f(x). 242=4
St f{x}=x3. Show that f is one-one but
not onto. _ 2
2. (a) In an examination, 80 students secured b Sh ;
th

first-class marks in Mathematics or ® o that the. mtrix

English. Out of these, 50 students g =

secured first-class marks - in A=|-1 3 4

Mathematics only, and 10 students in ;e |

English and Mathematics both. How _ T .

many students secured first class in is nilpotent. Find its index. 3

English only? 4

(c) . A and B are two non-singular matrices.

(b) Let Z be the set of all integers and ’ Prove that (AB)™! =B~1471, 4
a relation R is defined as

(d) Find, applying elementary operations,

R={(a b)|a-bis even} the rank of the matrix

. . e ; _
Is it an equivalence relation? Justify. 4 61 3 8
() Show that the limit 42 6 -1
" [x-2| 3 19 7
%2 x=2 16 4 12 15 6
does not exist. 4
(d) Evaluate : P 3 4. (a) Solve the system of equations, if
" x2 +3x+2 consistent : 7
x—e x3 4 x-4 : 2x-y+32-9=0
X+y+z-6=0
X-y+z-2=0




(b)

(c)

(b)

(c)

(@)

8D/30

{e% )

Let A and B be any square matrices
of same order. Show that A+A% is
Hermitian and A — A® is skew-Hermitian.
A and B are two symmetric matrices.
Show that AB is symmetric if and only
if A and B commute.

UniT—III

Let f(x) be a continuous function in
a closed interval and does not take the
value O there. Prove that f(x) keeps the
same sign throughout the interval.
Find the equation to the tangent to the
curve y=x2 +4x—-16 which is parallel
to the line 3x-y+1=0.

Find the derivative of xlogx from the
first principle.

f

2t2 —1]

V1-12

then show that % is independent of .

y= ta.n_l{—t—] and x = sec‘l(

A 20-feet ladder leans against a building
while its base is drawn away from the
wall at the rate 2 ft/sec. How fast is the
top of the ladder descending when the
ladder is inclined at an angle 60° to the
horizontal?

3

( Continued )

——

(5)
(b) Evaluate any two of the following : 3x2=
i lim ex_esinx

x—=0 Xx-sinx
(i) lim xlog(tan x)
x—0

(i) lim (sin x)®"*
x—=0

6

{c¢) Find y,, if y=logx. 3
(d) If xy=sin(x+y), then find % 3
Unir—Iv
7. (a) Evaluate any two of the following :
2Vax2=5
(i _‘ﬁec:3 x dx
s per
(i) j—(l + xlog x) dx
x
2
x
(i1} dx
sz -4
(b) Obtain a reduction formula for
jsinm xcos™ xdx. Using this formula,
obtain the value of E'Izsinﬁ x cos® x dx.
4+2=6
{c¢) Show that
dx T
= ab>0
J:(x2 +a?)(x? +b?) 2abla+bh) 4
8D/30 { Turn Over )



(b)

(c

(@

(b)

(c)

8D/30

(6)

Using the properties of definite integral,
show that

rlog{ﬁx}

m
=—log 2
0" 142 8

Find the value of Exadx by the method
of summation.

Evaluate :

lim

n-—yeo

[1 +219.L 300 g nm]
T .

nl

Show that
gu—x{dx =1

UNIT—V

Show that y = e™* (Acosx + Bsin x} is the
solution of the differential equation

2
Y 2% 0y-0
dx? dx

2
Prove that for any straight line gx_g =0.
Solve :

dy . y Yy 2
.= ] =—_(lo
e = ogyY 2( gy

( Continued )

8D—2400/30

(7))

(d) Solve any two of the following : 3x2=6

i) (6x-8y-5dy=(3x-4y-2)dx
(i) (e"+1}ydy+(y+1]e"dx=07
(i) xzdy=[x2+5xy+4y2)dx
(iv) xdx+ydy+(x? +y?)dy=0

10. (a) Solve any two of the following : 4x2=8

dy
stands for —2
(p ; )

() x-yp=ap?
i) p? - ple* +e ¥)+1=0
(@) y={1+px+ap?
(b} Find the general and singular solution
ofy:px+1}a2p2 +b2.

(c) Show that the equation to the curve
whose slope at any point is equal to
Yy+2x and which passes through origin
is y=2(e* -x-1).

* Kk ok
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2018
( October )

MATHEMATICS

( Elective/Honours )
( GHS-11 )

( Algebri—l and Calculus—I )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions

.Answer five questions, taking one from each Unit
UNIT—I

1. (a) Find the domain of the fﬁnction
i S

fl9= |
1/|x|—x 3
(b) 1If
1+e*
() = , x#0
fx Tk
show that f(x) is an odd function. 3%

D9/15 ( Turn Over )
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(d)

(b)

()

(@)

D9/15

Draw the graph of f(x).

(2)

A function f is defined as follows :
fl)=2x+3 for x>2
=3x+4 for x=<2

Examine if f(x9 is continuous at x=2.
3latl=4%

AandBaretwasetsasgivcnbelow:

A=(123), B={x y
Obtain AxB and B x A. 2+2=4

Using the definition of limit at e, show
that

lim —— =1

x—e 14+ x Bl
Let f, g:R — R be defined as f(x)=e*
and g(x)=sinx. Obtain feog and go f.
Is f o g=go f? Discuss the continuities
of fogand gof. 3+¥a+1%=5

A relation R is defined on R, the set of
real numbers, as follows :

aRb when a # b. Examine if the relation

is (i) reflexive, (@) symmetric and

(fii) transitive. ) 3

Prove that for any two sets A and B,
(AnB) =A’UB’, where A’=comple-

ment of A. 3

( Continued )

3. (@
(b)
(c)
4. (a)
(b)
D9/15

(3)

UniT—II

Give example of a mapping f: A—= B
such that f is—

(i one-one but not onto;

(i) onto but not one-one;

(iij) one-one and onto;

(iv) neither one-one nor onto. : 4
If A and B are two matrices such that

AB = A and BA = B, show that A’ and B’
are idempotent. (A’ = transpose of A). 4

Examine if the following system of
equations is consistent and if so, find
the solution : ; v
x+y+z==6
x-y+z=2
2x+y-z=1

If A is a non-singular square matrix of

order n, prove that ladjA|=]A["" . ‘3
Reduce the following matrix into normal
form and hence obtain its rank : 8
2 -2 0 6
S TG
1 -103
Y=g T2
( Tum Over )
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(b)

(e
(d)

(b)

D9/15

(4)

Prove that every square matrix is
uniquely expressible as the sum of a
Hermitian and a skew-Hermitian

matrices. 4
UNIT—III
Using definition, find the derivative of
x2 +7x+9. - B
cchen G
Find —= , wh
e (any one), when 3
; -11- x2
=cos -
Wex 1+x?
5 1-sinx
i) y=—-F1+—.
@y 1+sinx
_tanx ¢ - _icosx dy
Ify==x + (sin x) , find —=. 5
dx
If the rate of change of y with respect to
x is 5 and x is changing at 3 units per
second, how fast is y changing? 3

If y=sin"lx, prove that
ﬂ_xgiyrnﬁ -Rn+1)xy, . _nzyn =0 5

Evaluate any one of the following : 3
f) l1-tanx

m
x% 1-cotx

e x 1
(®) .ltl—r?i [ﬁ_log x]
( Continued )

()

(d

7. (a)

(b)

()

(d)

D9/15

(5)

When is a function said to be uniformly
continuous in an interval? Show that
the function f(x)=x2 is uniformly
continuous in [-1, 1]. 1+3=4
Find the derivative of x*° * with
respect to sin”! x. 3

UNIT—IV
Evaluate any one of the following : 3%

1
0 Ix{x+1]2
3 dx
® I5+4cosx
Show that (any one) 3%

2
dx
] =log2;
L E xlog x %

DR e s
(@ [;*sin xdx=2 -1+,

Show that

tan® x tan®x
E 2

[tan® xdx = +log|sec x| .

Prove that

’ 1 n? n? : 1 3
lim | -+ et — | ==
n—w[n n+1)? (n+23 Sn] 8

4

{ Turn Over )



o (7)
B; -faprat I (b) Solve any two of the following : 2%x2=5
fx)=cosx for -£<x<0 ! : 2 3 2 f
=sinx for O<x<% ' - ) xy“dy-y“dx+y“dy=dx
show that . () x?dy+(xy+2y®)dx=0
£3 at o oyl
fﬂlzf(x)dx=2 3 fm) xagzywms e
(b) Using the properties of definite inte s
show that g (c) Solve any one of the following : 3
J: xdx 3 ®a (i) xlogx%+y=2logx
a’cos®? x+b?sin2x 2ab 4 p
" T dy 2 1
() Examine the convergence of ' () o i
: i ,1
0 . 2/3 4 ’
* (d) Solve any one of the following : 4
(d) Using the definition of definite integral, ; ) (+y*)dx—(tan~! y-x)dy=0
evaluate ]
- i Y.y oo 2
Eexdx 4 (i) a*‘;l"gy-xjﬂogy]
UNIT—V 10. (a) Solve any two of the following
: equations : 3Vax2=T7
9. (a) Show that the differential equation S
whose general solution is y = ax + bx? is ) p”-plx+y)+xy=0
2 Tl 2
y_xgy___lxzdy 3 i) y=1+px+p
dx 2 gx?

_ (i) y=yp® +2px
D9/15 ( Continued ) _ D9/15 { Turn Over )



(8)

(b) Obtain the complete primitive‘ and
singular solution of

y+)p-xp% +2=0 4

() Find the orthogonal trajectories of the
curve

x2 +y? +2gx+c=0

where gﬁ is a parameter. 4

* &k %k
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2019
( October )

MATHEMATICS
( Elective/Honours )
( GHS-11 )
( Algebra-I & Calculus-I )
Marks : 75
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

UnNiT—I

1. (@) Prove that for any two sets A and B
(AUB) = A°NB°, where A° is the

complement of A. 3
) I flx+3)=2x%2-3x+1, then find
flx+1). 4

{c) Find the domaxizn and range of the
function f(x)= e Also draw the graph
of flx). 2+3=5

20D/25 ( Turn Over )



(2)

(3)

(d) Give an example of a relation which is— (b) Give examples of—
(i) rtre;lneaszllt\;z; - symmetric but not ) Patilll A At B Such that
: AB # BA;
(i) symmetric and transitive but not J :
refieiion (ij) matrices A and B such that AB =0
(iti) reflexive and anti-symmetric.  1x3=3 ot it e
2. (a) Using -8 definition of limit, show that (c) Solve the following system of linear
' : e s equations with the help of Cramer’s
Lim=——=6 rule :
x=3 x-3 2 3 6
X+2y+3z=
(p) For what value of @, f(x)=2ax+3, 5 v
x#2 and f(2)=3 is continuous at Xtdy+ z=1
x=27 2x+2y+9z=14
() Let Z be the set of all integers and a (d) Show that every square matrix is
relation P la dethed iv uniquely expressible as the sum of a
R={ab) : a-b is even} symmetric matrix and a skew-
symmetric matrix.
Is it an equivalence relation? Justify.
(d) In a group of 1000 people who can 4 (@) If B B#E5
speak Khasi or Bengali; there are 750 A l: ]
who can speak Khasi and 400 who can 01 2
speak Bengali. How many can speak
K?'uasi onlf??l How mamy}r can sgea.k then find AA’ and A'A, where A' is the
Bengali only? How many can speak franspose of matrix A. 2+2=4
both Khasi and Bengali? (b) Find the rank of the matrix
UnNiT—II 2 -2 0 6
3. (@) Let f:R—> R be defined by f(x)=x2, it 203
x € R. Examine if fis— Lo==l @xi8
(i) injective; o
(i) surjective. 1%4+1%=3 by reducing it to normal form. 6
20D/25 ( Continued ) 20D/25 ( Turn Over )



(c)

5. (a)

(b)

()

(d)

6. (a)

20D/25

(4)

Find the inverse of the matrix
1. il
= 17
-2 11
by elementary row operations. =)
UniT—II
Find the derivative of sinx, x>0 from
the first principle. 4
. dy :
Find o of the following (any one) : 4
(i) x9y* =1
BT R
i YW [b—ax]
2t g 2t
If tany = and sinx = , then
. 1422
di
find =2, 4

Find the slope of the tangent line
at the point (0,2) of the curve

8y=x-12x+16. 3

State Leibnitz’s theorem on the nth
derivative of the product of two

functions. Find y,, if y=JJ_c : 2+2=4

{ Continued )

_— -

T

¥

(b)

()

(d)

(@)

20D/25

(5)

If y=(x%-1", then prove that
(2 1)y ~ (- 1)2xy, —2ny = 0

 and hence

(xz “DYpig +2xYp g —nn+ly, =0 S

Use L’ Hospital’s rule to evaluate the
following limits (any one) : 3

3
(T 7 i

x> g*

: log(x?)
x-0 log(cot? x)

(it)

Water is running into a conical
reservoir, 10 cm deep and 5 cm radius
at the rate 1.5 cc per minute. At what
rate is the water level rising when the
water is 4 cm deep? 3

Unit—IV

Evaluate any fwo of the following : 2x2=4

X

2
" L=
& Ie {1+x2)dx

{ Turn Over )



(b)

(c)

(@)

8. (a)

(b)

20D /25

(6)

Lo o U
(sin x + cos x]2

(i) |

Show that any one of the following : 3

&

(i) j'glog sin xdx = —;— log

dx

(Ii} -‘-D mz—) = 10g2

Let n be a positive integer and let

/i =_[ x"e™dx. Derive the reduction
formula

i T n

n a o n-1
Hence find [x°e®dx. 2+2=4
Evaluate the following : 4

n n
Lt{ 2” S . o i R 2}
n—o|ln® +1¢ n*+2 n“+n

Express [)(ax+b)dx as the limit of a

sum and evaluate it. &

Using the properties of definite integral,
show that B

J-n xsin x T 2
01+ cos? x 4

( Continued )

(7)

() Find [>flgdx, where f(x)=2x,
when 0<x<2 and f(x)=x>, when

2exsd: 3
o0 _12 o - 4
(d) Evalaute I_mxe dx if it converges
UNIT—V
9, (@) Show that y= Ae?* + Be %% i.s the
solution of the differential equation
2
(b) Solve any two of the following :  2%%2=5
i dy x?+x+1
dcx P +y+l
A dy
22 o
(i) x+y = Y
fiii) (2x-y+1)dx+(2y-x-1)dy=0
dy Y. .2 5
< o 2
(c) Solve : - bl y
(d) Find the equation of orthogonal
trajectories of = the family  of
. ¥
curves —5 +—5 5 =1, where & is a
a° o +N
parameter. 4
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10. (a)

(b)

()

(8)

Solve any two of the following : 4x2=8
() p*+p-6=0
(i) p®>-(a+b)p+ab=0
(ili) p?-ple*+e*)+1=0
. d
[ p stands for Ey]
Find the general and singular solution
of y=px+ap(l-p). a4
Find the equation of the curve whose

slope at any point (x, y) is xy and which
passes through the point (0, 1). 3
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