
Total number of pages -16

33T MATH

2023

MATHEMATICS

Full Marks : IdO

Pass Marks : 30

Time : Three hours

The figures in the margin indicate full.mgrks
for the questions.

Q. No. 1 (i-x) carries 1 mark each IxlQ = 10

Q.Nos.2-13 carry 4 marks each 4x12=. 48
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1". Answer the following questions : 1x10=10

(i) StatG true or false :

fr«it s

On any finite set X, an one-one function f: XX is
necessarily onto.

Rc<p|c«ii ^ f: X X i

(ii) If C"^) cos~^ x = y, then the value of y is y^ ̂

(a) 0 < y < n

(b) b < y < n ^

(0 —^^y^-2 .
\  ' ■ f . • '

(d) ̂ <y<y^

(Hi) Fill in the blanks :

g  . • * "

The number of all possible matrices of order 2x2 with each
entiy 0 or 1 is

C^clWH 0^1 *^ ̂  ^2x2 ^

(iv) What do you mean by critical point of a function ?

■  ̂Iqcei 1% ̂  ?

(v) Give an example of a function which is continuous on E but
not differentiable therein.
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(m) If — f{x) = such that /(l) = 0, then find f{x)
dx X

— f(x) = 4x^ ms /(1) = 0 5?I, /(jc)
dx ■ ^ ■ X

(vii) Write the order and degree (if exist) of the' differential equation

dx^ \ dx

^-J.COS^
.  dx^ V dx

= Jcos-^ ^ ̂

(viii) If d is a non-zero vector of magnitude /a' and A is a non

zero scalar, then 2Ad is unit vector if

2Ad ' .

(i) A = 1 t^) ^ = -1
1

(Hi) a = I A I (iv) ot -2IAI

(ix) Find the Cartesian equation of the plane

f.{i + ]-k )=2.
where r tje the position vector of any arbitrary point.

/. (f + J-fc )=2 r Ws^R(.<Plwi
I

(x) Define Bernoulli trials.

I
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2. Show that /: given by f(x) = -^ is one-one. Find
jc + 3the inverse of the function /: Range f. 2+2=4

/: [-i,i]->iR witm'itw felt /(v)- ^ ^
Jc + 3

wrcst I / : [-li 1 ]-> Range f (/^ |

OR/ ̂smt

Let L be the set of all lines in Jty-plane and R be the relation in
L defined as J? = { 1^ )ll^ is parallel to }. Show that i? is an
equivalence relation. Find the set of all lines related to the line
y = . . 3^x3

xy -TRvccTe ̂  L I 0^-^ C?[ L ̂

^ = { {h' k)lh' h ̂  i'('§<=ijv)t >1^1 y = 3;(. + i(;^

3.
2jcProve that 2tan:'x = sm'j^ for x e [-1.1]-Also find the

of sin
TT . -I (' I

Sin —

3  \ 2y

\ N

y

valu6

2+2=4

2f5[t®f ̂  (R X G [-1,1 ] R RRR 2 tan ̂ x = sin~^-2fl_
l + x^

sin I — - sin
1
r 1 ̂ \

\ 2^/
^ Tpi l^'lxr

OR/

Show that ((71^*0^ (71)

•  -iri2
1x3 + cos ̂

rr
+ tan ̂

r63^

J .5, liej 7C
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4. Using properties of determinants, show that

^  (71

- a ah ac

ha -b^ be

ca cb -(?

= 4a^b^c^

For any square matrix A with real entries, prove that A + A' is
symmetric and A-A' is skew symmetric matrix (where A' is the
transpose of A). 2+2-4

^ (71 C^lciRPfe ̂  <f^ A^ A + A'

A-A' A'

du
5. Find if

dx

dx

2+2=4

(i) log {logx), x>l

■  .2^
1

(ii) y = sin-1
-x'

1 + x'
0 < X < 1

If , find -
d

d

y

OR/^mt

x

dx
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6. Evaluate ; (any two) 2+2-4

■SJR ^ 8

r  dx
(i) J x + xlogx

(^) 111 -cos2x
dx

fcos2x

.  (Hi) j sinx dx

7. Integrate : (any one) 1x4=4

r  2x
(^) J jc^ +3x + 2

f^ dx . '
'  (ii) J .

8  For the differential equation- xy ̂  = (x + 2) (i/ + 2) ,■ find the solutiondx

curve passing through the point (l, —l). 4

xy^ = {x + 2){y + 2) (l^ ~1) ^
dx

^i3?»v5M I

OR/^^

Find a particular solution of the differential equation
^ + i/cot X = 4xcosec X (X 0)
dx

where 4
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^+ycotx = 4xcosecx ix^0) Wm
dx

% =0
y..\72

9. Answer (i) oxid (ii) OR (a) and (b) . .

^ (i) ̂  (ii), (^) •

(i)

cosx -sinx 0

sinx cosx' 0

0  0 1

X 2 6  2

(a) If 18 X 18 6

2+2=4

If (^) F(x) =

show that ( (S) F(x)F(y)=F(x + y)'

(ii) iProve that ( SW't CT )

'f/(x)dx = ]/(x)tix+I/(2a -xj dx

OR/^^ •

, then find x.

18 X . 18 -6

(b) If X = a(cost + isini)f y = a{siitt-tcost)
find

dx
.  \ dy

x = cL{cost+ tsint)j y - a{sirLt-tcost) •> ^

2+2=4
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10. .Show that the points A, B and C with position vectors.

a = 3i — Arj — b = 2.i^j + h and c = i — 3j — 5/c respectively form
the vertices- of a right angled triangle. 1x4=4

.  A, B ̂5114^ C d = 3i -47-4i^, b = 2i~j + k
c = i - 3j -5k I (TT1%^ ^ I '

11- , ,3+1=4
(i) Find a unit vector perpendicular to each of the vectors d + b

and d-S, where a = 3t+2j + 2fc and b = l + 2j~2k.

d + b ̂  a-b ^ ^ (SW >£1^
■sill's?!! d. = 3i+2j + 2k ^5(1^ b = l + 2j-2k \

(ii) Evaluate the product

(3d - 5b). (25+ 7S)
OR/

Show that the points A(l,-2,-8), B(5,0,-2) and c(ll 3 7)
are collinear and find the ratio in which B divides AC ' 4

A(l,-2,-8), B(5, 0,-2)^0(11,3 sw

A hag consists of 10 balls each marked with one of th •
0 to 9. If 4 balls are drawn successively with renla digits from
bag, what is the probability that one ball is
digit 1. "larked , with the
^ c^rRfo 0 R ^ f5f%vo lo'Dt ^ ̂51^1 ^
C^rRt^ ^ 4^01 4^ ^ I t£i^ ^

33TMATH .
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.13. Find all points of discontinuity of /where / is defined by

n x I + 4/ if X < -4

/(x) = ̂ -2x, if -4.<a:<4 4
. 6x + 2 if X > 4

■  '|x| + 4, ̂  x<-4

/(x)=- -2x, -4<x<4
6x + 2 X > 4

14. Using elementary operation, find the inverse of the matrix.A

where A =

0  1 2

1 2 3

3' 1 1

■  ■ ' ' f

(^vnPi<^ srtSRTt cWiW A =

OR/^^

0  1 2

1 2 3

3  1 1

Solve the following system of linear equations using matrix
method : ^

(,vnci<^^4 2f4tWN ̂ 'Tsrf^rR 1^4^ %

2x + 3i/+.3z-5

•  x-2y + z =-4
3x-y-2Z' =3

2+4=6

(i) The radius of a circle is increasing at the rate 0 ■ 5 cm/s. What
is the rate of increase of its circumference?

0-5cm
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(ii) Find, the interval in which the function y is strictly increa.sing
2  —X

and decreasing where y = x e .

y = e'" y §PRFl ^ I

OR/W^

3+3=6

(d) Find the points on the curve x^ + j/^ - ■2x-3 = 0 at which the
taiigents are parallel to the X-axis.
^2^ 2 _2x-3 = 0 'ft ft̂  ■'"'1*^ X-'®c»P^ (Tit;

(b) Find all the points of local maxima and local minima of the
function /given by

/(x)=.2x®-6x^+6x + 5 (if exist).

/(x) = 2x^ - 6x^ + 6x + 5 ̂  ̂  'tl%lft'^ RR "511^
5lf^ viw ^,

16. .3+3=6
(a) Evaluate :

-srR ^ o .

. 's '
x+2\dx

-5

(b) Prove that
srsrfct

"4 . 2J sin?xdx = -
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. OR

Find t±ie area of the region- bounded by the curves y =

y = X, x = 0 and x = 3. 6

y = x^+2 W y = x, x = 0 x = 3

"Yj . 2+4—6

(a) Form a differential equation representing the given family of
curves, y = e^{acosx+bsinx) by eliminating arbitrary
constants a and b.

cos X+.b sin x) ̂ a ̂  b

■  (b) Find the general solution of the differential equation
,  dy 2 j -xlogx-f- + y = ~logx,

dx X

xlogx^ + y = —log x Wm\ I
dx X

OR/^^

y  ( y\
Show that the differential equation 2 y dx+ yr-2xe ̂  dy = 0

is homogeneous and find its particular solution when i/(0) = l.
6

(^■^a\2ye/>^dx+\y-2xefy dy = 0 ̂  'SRRSi

(?f^ y(0) = l

^x>rA™' [11] Gontd.33TMATH i. j



18. Find the vector equatipn of the plane passing through the

intersection of the planes

r.[2i+2j-3k)=7
(2i + 5j + 3fc)=9

and through the point (2,1,3). , 5

(2,1,3) ?.(2i+2j-3fc)=7,

r. (2i + 5jr(-3it)=9 ^ 'srRjSti:^ 'WoffR

oi?/®pw

4+2=6

(i) Find the vector &nd Cartesian equations of the line that passes

through the points (3,-2,-5) and (3,-2,6).

( 3, - 2, - 5) ( 3, - 2, 6 ) ̂  C5^

,  ■ . x-5 y + 2 z . X 1/ p'
(ii) Show that the lines = and = = _

perpendicular to each other.

(7r$8?lt CT = Y Y =-^ = J ^ I
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19. Solve graphically the following linear programming problem. .6

Maximize and minimize

Z = -x + 2y

subject to "the constraints

x>2 .

x+y^5 •

-  x + 2i/>6*

y>0

Z = -x + 2y ̂  'srlil ^^5

x>2

x + i/^5

x + 2y>6

y>0

OR/WMt

A manufacturer makes two types of toys A and B. Three machines
are needed for this purpose and the time (in minutes) required for
each toy of the machines is given below :

Types of Toys
. Machines

I Il III

A 12 ls ' 6

B ■  6 0 9

ch machine is available for a maximum of 6 hours per day. If the
fit on each toy of type A is Rs. 7-50 and that on each toy pf type

bTs Rs. 5, show that 15 toys of type A and 30 toys of type B shouldbe^ manufactured in a day to get maximum profit. 6

33T math
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A ̂  B i "1^ ̂  ̂ c^rfg;^
^5IW3^ ̂  I ^srt^ (.^I5'ic<iH^ -sjoo^ £CTSi%[ (piR'D<^ %t^)
1%^ — ■

wfbH •

I n III

A 12 18 6

B 6 . 0 9

6  <1jW6^ srf^C^ C^rf^ ^1 ̂  A 2rt%^5t iJSc^
7'50'^^5rt^Bl^^£|1%c5t"^3^^ (?=r$G^

15"^ ̂  B ^Jsffjt tvo?iH ̂ 5f^ cTt[i^ |

20. A doctor is to visit a patient. From the past experience, it is known
that the probabilities that he will come by train, bus, scooter or by

3  1 1. 2
other means of transport are respectively —, lo 5 * '

1  1 ' 1
probabilities that he will be late are ^ comes by

train, bus and scooter respectively, but if he comes by other means
of transport, then he will not be late. When he arrives, he is late.
What is the probability that he comes by bus ? 5

<?fi<icci ̂  I ^

■5n?jCT (75« J_
10 5 10

2  • ^ 1^ - I (g^, C5!?IW ■^'slR^slwl'? 3R?I -, 1 ̂
h  ̂ 3

— 1 C^Q ^ WW ^^
12

^ I >i^siRw #5rR?
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(I)
2+2=4

In a girls' hostel, 70% of the students read Hindi newspaper,
30% read English newspaper £Lnd. 20% read both Hindi and
English newspapers. A student , is selected at random.

(a) Find the probability that she reads neither Hindi nor
English newspapers. •

(b) If she reads Hindi newspaper, find the probability that
she reads English newspaper.

^  70% c?t 1^, 30%c?i ^ 20%ar 1%ft

^1 •

(ii) Define independent events with an example.
I

[15]
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