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=
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MATHEMATICS (311)
x-intercept and the y-intercept of the line 4x -3y + 6 =0 are respectively
4x -3y +6=0 % XxHCEUE AU y-HA<@UE &, HAT:
3 ) 2 1
T2 77 )
_E, 2 (D) —E, i 1
2 3 2

Answer 1 : Step By Step Explanation

dr — 3y +6 =0

Finding the x-intercept:

For th

dr —

e x-intercept, we set y — 0 and solve for a:

30) +6=0 = 4dr+6=0 = doe=-6 = == —

2
So, the x-interceptisx = — g
Finding the y-intercept:
For the y-intercept, we set & = () and solve for y:
4(0) -3y +6=0 = -3y+6=0 = -3By=-6 = y=2

So, th

e y-interceptisy = 2.

Conclusion:

The x-intercept and y-intercept are (— % 2), which corresponds to option (C).

Answer: (C)
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2.
.. ) o 1y .
(b) The principal value of cos | —5 | 1s
-1 ( l 3 5
cos™t| —— | 1 @A HH 2
A )
A T B i
o 2= D) A
€ 3 D) 3
Answer 2:

To determine which mapping represents an onto function (also called a surjective
function), we need to check if every element in the codomain (the set of outputs)

has at least one preimage in the domain (the set of inputs).

Let's analyze each option:

e Option (A): The elements in the codomain are {1, 2, 3, 4}, and each element
in the domain {a, b, ¢} maps to an element in the codomain. However, the
element 4 in the codomain does not have a preimage. Therefore, this is not

an onto function.
e Option (B): All elements a, b, ¢ from the domain map to the single element 1

in the codomain. However, for the function to be onto, the codomain should
have all elements mapped, but there is only one element in the codomain.
This is an onto function because every element in the codomain (which is just

1) has a preimage. This is an onto function.

» Option (C): The elements in the codomain are {1, 2, 3}, and each element in
the domain {a, b, ¢} maps to one of these. Since every element in the

codomain {1, 2, 3} has a preimage, this is also an onto function. This is an

onto function.

* Option (D): The elements in the codomain are {1, 2, 3}, but d in the domain
does not map to a distinct element in the codomain, and all elements of the

codomain have preimages. This is an onto function.

Conclusion:

Options (B), (C), and (D) represent onto functions.
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8.

Answer 8:

(@)

interval in which the function f(x)=sinx, x<(0, 27) is

decreasing, is

T8 e, f9Ed Her f(x)=sinx, x € (0, 27) FHEHA 7, &

[:o, §| ®) (. 7
(m 3m) .
|-\5’ ?J (D) (=, 27) 1

The function given is f(x) = sin x, and we are asked to find the interval in which

the function is decreasing for z < (0, 27).

Step 1: Derivative of the function

The derivative of f(z) = sinx is:

fl(x) =coszx

Step 2: Determine where cos  is negative

The function f(x) is decreasing where f'(z) = cos x is negative. We know that

. . . . T 3
cos & is negative in the interval (;: —].

2

Conclusion:

The function f(x) = sin x is decreasing in the interval (— %) which

3

corresponds to option (C).
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9. (a) The feasible region (shaded) for an LPP is shown in the figure below.
Maximum of Z = 3x + 8y occurs at which of the following points? 1
U Ifige® UTEA FEE 1 J9eT 4F (SEifhd) ARG H gErEl T 2| e H H
o fag/form fagsd @ Z = 3x+ 8y ifashan &rme

U 4
\—
(0, 5)
(4, 4)
> X
o (6, 0)
(A) (0, 3)
B) (4,4
(C) (6, 0) and (0, 5)
(

6

6, 0) @=T (0, 5)

(D) At every point of the line segment joining the points (4, 4) and
(6, 0)
famgsl (4, 4) TuT (6, 0) I FAe4 Al @ % U fag W

Answer 9:

Step 1: Evaluate the objective function at the corner points

From the graph, the corner points of the feasible region are:

- (0,5)
- (4,4)
- (6.0)

We evaluate Z = 3x + By at each of these points:

= At (0,5):

Z = 3(0) +8(5) =0+ 40 = 40
e At (4,4):

Z =3(4) +8(4) =12 + 32 = 44
At (6,0):

Z = 3(6) + 8(0) = 18 + 0 = 18

Step 2: Determine the maximum value

The maximum value of Z is 44, which occurs at the point (4, 4).

Conclusion:

The maximum value of Z = 3x + 8y occurs at the point (4, 4), which

corresponds to option (B).
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10. The centre and radius of the circle x? +y? +3x-y =4 are respectively

ELl x2+y2—3x—y=4 % hg dun = 2, wEm

(3 1) V6 (3 1) 3
@ |-33) 2 ® 12072/ V2
(©) (-3, 1), V14 oy (-2,1), 226 1
L 272) 2
Answer 10:

The given equation of the circle is:
:r.?—|—-y2——3:r.—y=«'-1

We need to rewrite this equation in standard form to find the center and the

radius.

Step 1: Complete the square
First, group the x-terms and the y-terms together:

(® +3z) + (v* —y) =4
Now, complete the square for both & and .
For 2 + 3
¢ Take half of 3, which is % and square it to get (%)2 = %
Fory2 —

¢ Take half of —1, which is —%J and square it to get (%)2 = %

Add these squares to both sides of the eguation:

5 9 5 1 9 1
2?43z 4+ - )+ —y+o)=4+-+ -
(2 + 30+ )+ WP -yt P =4+ 4o
Simplifying:
3., 1., 16 9 1 26
. -+ (y— =) = — 4+ — —_ = —
@+ -3 =7+3+717 7
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Step 2: Rewrite in standard form

Now, the equation is in standard form:

3\° 1\> 26
thy) "\VWe) T a

Step 3: Identify the center and radius

From the standard form of the circle equation (z — h)? + (y — k) = 2, we
can identify:

¢ (Center (—g, - )

. 2 a5
e Radius: 7 — 4/ _Tﬁ = ""2'5

Conclusion:

B =

The center is (— % %} and the radius is ""’T‘EG which corresponds to option (D).
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18. The integrating factor of the following differential equation is

w1 Sfase R 1 gHTEE UE 2

B &

ca8_ l
X X
(A} 4x (B) x

) x* (D)

I
—

Answer 18:

The given differential equation is:

dy 4 1
dr T T

This is a linear differential equation of the form:

dy B
ar + P(z)y = Q(z)

where P(z) = —f

Step 1: Formula for the Integrating Factor (IF)

The integrating factor (IF) for a linear differential equation is given by:

Integrating Factor = e/ Fl#)d
Step 2: Compute the Integrating Factor
Here, P(x) = li so we need to compute:
4
] —dr =4In |z
i
Thus, the integrating factor is:
Integrating Factor = e!™* = [z|*
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Since x is positive in the context of the problem, we can write:
Integrating Factor = z!

Conclusion:

The integrating factor is z*, which corresponds to option (C).

NIOS SOLVED TMA PDFs, HANDWRITTEN ASSIGNMENTS, PRACTICAL FILES,
SOLUTIONS OF LAST YEAR QUESTION PAPERS.

CRASH COURSE : ONLINE/OFFLINE TUITION CLASSES ALSO AVAILABLE



http://www.unnatieducations.com/
http://www.cbsepatracharschool.com/

s MATHEMATICS (311) : SOLVED EXAM PAPER
\50,’?5 .[,| ( APRIL 2024)

EoUCATIONS
www.unnatieducations.com

www.cbsepatracharschool.com
9654-279-279, 9899-436-384

2

19. (o) [ gx-

“l+sinx

[A) x-cosx+c (B] x+cosx+c

jc) x+sinx+c (D) x-sinx+ec 1
Answer 19:

We are asked to evaluate the integral:

©ocosix
—dxr
1+ sinx

Step 1: Substitution

Let's use the substitution u — 1 + sin x. Then:

du = cos x dr

Now, rewrite the given integral in terms of w. First, note that:

l1+sine=u and coszdr = du

Also, cos® & = (1— sin” x), but here we directly use the substitution.

Thus, the integral becomes:

9 ¥ .
cos” T COST - COST
1+ sina 1+ sinr

"cosxdu
u

“d
g lu| + C

From substitution:

This simplifies to:
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Step 2: Substituting back

Now substitute u = 1 + sin x back into the equation:
In|l+sinz +C
This is the answer for the integral.

Conclusion:

The answer is & — cos x + C, which corresponds to option (A).
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20. Which one of the following statements is true? 1

(A) Every scalar matrix is an identity matrix.
(B)] Ewvery identity matrix is a scalar matrix.
(C) Ewery diagonal matrix is an identity matrix.

(D] A square matrix whose each element iz 1 is an identity matrix.

Answer 20:
Let's analyze each statement one by one to determine which one is true:
s (A) Every scalar matrix is an identity matrix.

¢ A scalar matrix is a diagonal matrix where all the diagonal elements are
equal. An identity matrix is a special type of scalar matrix where all the
diagonal elements are specifically equal to 1. Therefore, not every scalar
matrix is an identity matrix, since the diagonal elements of a scalar matrix

can be any constant. This statement is false.
* (B) Every identity matrix is a scalar matrix.
¢ An identity matrix is indeed a scalar matrix, because it is a diagonal
matrix where all diagonal elements are equal (specifically equal to 7).
Therefore, this statement is true.
¢ (C) Every diagonal matrix is an identity matrix.

* A diagonal matrix is one in which all off-diagonal elements are zero, but
the diagonal elements can be any values. Therefore, not every diagonal
matrix is an identity matrix (since in an identity matrix, the diagonal

elements must all be 1). This statement is false.
* (D) A square matrix whose each element is 1 is an identity matrix.

* An identity matrix has 1s on the diagonal and Os elsewhere. A matrix
where all elements are 1 is not an identity matrix. Therefore, this

statement is false.

Conclusion:

The correct statement is (B) Every identity matrix is a scalar matrix.
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21. Fill in the blanks : 1x2=2

o T Wi

fa) Let * be a binary operation defined by a*b=5—-2a, then the value
of (1=2)=3 is

wE o« U fG-snardl G a*b=b—2a gw uiwigs 2, 41 (1+2)=3 & HAE
2l

{b) A relation E on any set A iz s=aid to be ., if la, b)e R,

[b,c)]eR=ja,c)eR for all a, b, cc A.

= A T TR T R FEa@l B, 42 |a, bjeR,
(b,e)]eR=(a,c)csR, Ol q, b, cc A & foU

Answer 21:
Part (a):
The binary operation is defined as:
axb=05b6—2a
We are asked to find the value of (1 * 2) = 3.

Step 1: Compute 1 * 2

Using the given binary operation:

1*x2=2 -2(1)=2—2=20
Step 2: Compute 0 = 3

\ MNow, using the result from step 1:
0x3=3-2(0)=3—-0=23
Thus, the value of (1 * 2) = 3 is 3.
Part (b):
A relation /? on any set A is said to be transitive, if:
(a,b) e R and (bc)ec R = (a,c)e R forall a,bjcc A
So, the relation is called transitive.

Final Answer:
e (a) The value of (1 * 2) * 3 is 3.

s (b) The relation is said to be transitive.
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22. Match the integral in Column-I with its correct solution given in
Column-II : 1x2=2

wWu-1 § fau mu Antes w1 -1 ° feu v oToes md e 9 firem e

Column (FA¥)-1 Column (F74)-I1
(a) _[sinxcbc P. cCosx+c
(b) [ sec? x dx Q. loglsinx)+c

E. tanx+c¢

g, —CosXx+c
Answer 22:
Column-I (Integral) Column-II (Solution)
(a) j sinx dr S.—cosT 4o
{b) j sec? o dr R.tanx + ¢
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23. Fill in the blanks (attempt any two sub-parts from (al to (d)) :

1=2=2

Tk wm 9HU (fa) 9 (d) H | @1E F1 IUEW hifau)

fa) Let f:R — R be defined by f(x)=2", then (f = f)(0) is equal to

HH f:R— R, fix)=2% gm afwrfyg &, & (f e f)(0) =& 2 %+ |

ib] The wvalue of cos_l‘:l]+'25in_1|rl\.| is ;
L2 L2

cos™t | l| +2sin”! i i| =1 HMHE 2l
L2 2

Answer 23:

Let's solve each part of the question.

Part (a):

We are given that f : R — R is defined by f(x) = 2*. We need to find the
value of (f o £)(0).

The composition f o f means applying [ twice, i.e.,

(fof)(z) = F(f(z))

First, calculate f(0):

f0)=2"=1
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Now, apply f again to this result:
(fo£)(0) = f(1) =2' =2
Thus, (f o £)(0) = 2.

Part (b):

We are asked to find the value of:

cos ! 1 + 2sin ! 1
2 | 2

First, recall that:

Now, calculate the expression:

(1 A 1 _‘IT+9/?F_’?T T 2w
o8 13 S\l ) T3t T3 T3 3

2T
"

Thus, the value is 3

Final Answers:

.« @(fof)(0)=2

 (b) Thevalue of cos ' (1) + 2 gin ! (1) is 2.
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Part (c): Eccentricity

The eccentricity e of an ellipse is given by:

(R
e f—
b
Substitutea = L and b = 4:
/16 — 1 v/ 15
E p— p—
4 4

o

Thus, the eccentricity is *7=.

Part (d): Foci

The distance of the foci from the center is given by ¢ = v/b* — a?. Usinga = 1
and b = 4:

c=+16 - 1=1+15

The foci are located at (0, £4/15).

Final Answers:
* (a) Length of the major axis = 8

* (b) Length of the minor axis = 2

» (c) Eccentricity = ""’;1"

 (d) Foci = (0, £4/15)
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27. Fill in the blanks (attempt any four sub-parts from (a) to (f1) : 1x4=4

i o AU (fa) | () H H F1E GR F99ET Hifao)

2 -1 5
fa) If A= , then A=
3 8 7
- [2 -1 5 .
qg A = , dl A= .
13 8 7 -

fb) If A is a skew-symmetric matrix, then all its diagonal elements

are
afe A v fqun gufim ez 2, & =% faedl & o sEEe B

fc) If

“

and B=[3 -1 2], then AB =

[-1
A=|2
| 3

ufz

0 B=[3 -1 2], dl AB =

fd) 1If
2x 1
2x -1 2x+1

and x>0, then x =

7fe
2x 1
2x-1 2x+1

T x>0, 9 x =

Answer 27:
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Part (a):

The given matrix A is:
2 —1 b5
A= [3 8 ?}

We are asked to find A’, the transpose of matrix A. The transpose of a matrix is

obtained by interchanging its rows and columns.

So, A’ is:
2 3
A'=1]—-1 8
5 7
Part (b):
A skew-symmetric matrix is one where A" = — A, meaning that the transpose of

the matrix is the negative of the matrix itself. In any skew-symmetric matrix, all its

diagonal elements are always zero.

So, the answer is zero.

Part (c):
We are given:

~1
A= B=1[3 -1 2

2
3

We need to compute AB, which is the matrix multiplication of A and B.

~1
AB:[Q x [3 -1 2]
3

Multiplying the matrices:
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(-DE) 1) (—1)(2)
AB=1(2)3) (2)(-1) (2)2)
(3)3)  B)=1)  3)2)
-3 1 -2
AB=16 -2 4
9 -3 6
-3 1 -2
Thus, AB=| 6 —2 4 ].
9 -3 6
Part (d):
We are given the determinant equation:
2z 1 .
2z — 1 2a:+1‘_"

We need to find the value of .

The determinant of the matrix is:

Determinant = (2z)(2z + 1) — (1)(2z — 1)
Simplifying:
42 =4 = z°=1 = =z =1(sincez > 0)
Thus, z = 1.

Final Answers:

2
e (@A = |—1

5

=] 00 W

|

* (b) All diagonal elements are zero.

—3 1 —2
* (0AB = | 6 -2 4

9 -3 6
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28. Ewvaluate the following integrals (attempt any four sub-parts from (i) to {vi))

T wmEReEl % AW W () ¥ (vi) § H I AR STEE HIA0)

(i) .|' co.j';\f; dx

i) [e31°8* . x*dx

SEC2 X

(iti) |——
“J1-tan® x

T 3
. - Ccos™ X
(iv) [2—dx
Jo . 3 3
511 X +COs X

dx

Answer 28:

Let's solve the given integrals one by one.

f LUb-.,/_

Letu = \/E sox = u? and dxr = 2u du.

Now, the integral becomes:

" Cos U '
] 2udu = 2] cosudu
u

The integral of cos u is sin u. Thus, we get:

2sinu + C' = 2sin(+/z) +
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41. The vertices of a AABC are A(-3, 3), B(5, -2) and C(-1, -4). If M and N
are the midpoints of AB and AC respectively, then show that

MN:%BC 4

AABC % ¥ A(-3, 3), B(5, -2) 41 C(-1, - 4) & afg M 70 N H09: AB a0
AC # #m-Tag &, @1 2oign %

MN ==BC

Answer 41

We are given the vertices of triangle AABC as A(—3,3), B(5, —2),and C(—1, —4). Points M
and N are the midpoints of AB and AC, respectively. We need to show that:

MN = %B C

Step 1: Find the coordinates of M and NV

To find the coordinates of the midpoints, we use the midpoint formula:

Midpoint of (1, y,) and (za,y2) = (

ry+ @2 Y1+ Y2
2 2

Midpoint M of AB:

Midpoint V of AC"

N (—3+ (-1 3+ (—4]) _ (—_4,‘_1) ~(~2,-0.5)
9 2 22

Step 2: Find the length of M N and BC

Now, we calculate the lengths of MN and BC'.

Length of MN:

The distance between two points (x1,y1) and (x4, y2) is given by:

Distance — \/{LL_J - -'H}z + (g2 — le?

For M(1,0.5) and N (—2, —0.5):

=)

MN = /(=2 —1)2+ (=05 — 0.5)2 = /(=32 + (—1)2 =+/0 + 1 =

p—

Length of BC"
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For B(5, —2) and C'(—1, —4):

BC = /(-1-52+4 (-4+22=+(-6)2+ (~2)2 =36 + 4 = V40 — 2310

Step 3: Show that MN = %BC
We now compare the lengths:

MN =10, BC —2v10

Clearly,

MN = EBC
Conclusion:
We have shown that:

MN = —BC

2
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0 d2
42. If x=a(cos0+logtany) and y-asind, then find — 5. 4

0 d?
fe x=a{cosU+IDgta.n§] I y=asind, a ﬁ A it

Answer 42

We are given:
. 0 ‘
x — a | cosf + log tan 5 and y — asind
We are asked to find j—f

Step 1: Differentiate y = a sin # with respect to 6

First, find 40"

i.
2y — acost

df

Step 2: Differentiate & = a (COS f | log tan g) with respect to 6

Now, differentiate @ with respect to &

dax

. 1
7 a (—bulﬂ—l— 5_1119)

Simplify:

dr _ (l — sin’ @ _ (cusgb‘
dd “ sin & “ sin #

. Eind Y
Step 3: Find
We know that:

; dy
dy @

e dr
dr %

. dy dr
Substitute the values of 7 and 7

dj B acost B sin #

dr cos’ cos
O ind

So,
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— — tan#
-

Step 4: Find :ﬁ?

Differentiate :;—?' = tan # with respect to &

d 5
— (tanf) — sec™ #

dad
Now, multiply by % = %
db sin f
dx acos @
Thus:
d? sin 6
~ —sec” f- -
dr” acos- ¢
Simplify:
d*y sin 6
dax? acostd
Final Answer:
d*y sin f
da? acos?l
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