Serial Number

Roll No. A
[-0770 & s

T HFOE q@ whEn a9 - 2024
Higher Secondary Examination (Main) - 2024

I

HIGHER MATHEMATICS
(Hindi & English Versions)

Time : | Maximum

Total Printed
3 Hours E Marks : 80

Pages : 16

Total
Questions : 23

R :
() @ g9 e ¥
(i) W9 HAE 1 ¥ 5 d% & Ydd Iu9ed WX 1-1 3 fraifa &
(ili) 99 HH% 6 ¥ 15 6 & YIS U 2 3k &I &
(iv) 9§ ®HH 16 ¥ 19 TF B JAF 45T 3 3H B ¢
(V) WS FUF 20 ¥ 23 TF & UAH YA 4 3 B E
Instructions :
(i)  All the questions are compulsory.
(i) Subquestions of Question Nos. 1 to 5§ carry 1 mark cach.
(iiiy Question Nos. 6 to 15 carry 2 marks each.
(iv) Question Nos. 16 to 19 carry 3 marks each.

(v) Question Nos. 20 to 23 carry 4 marks each.
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1 g faeea gaae fafag . 1x6=6
(i) afew= R >R _/'(.1‘):,\'3 &1 ufrmftg & &
(a) f/ TUdd oMwEd ¥
(b) / dEUS HIIREH ¢
(c) f Uk ¥ fbg smosEsm A ¥
(d) f F a s ¥ R I omwmEs T

(ii) sin_][—-;-] H e HH ¥
T
(a) 5 (b) —g
4
© 5 @ =
(it 2x2 Hife & TF el B g wEw RER yds Wtz 0 | 2
R
(a) 27 (b) 512
(c) 16 d 2

(iv) af% 9iEl &1 us ST SBET A E A UQdE TR 9T §E ST S
U & Bl WIgHar &l —

(@ 0 (b) 3
© = :
“ 1 @ 3
(v) 3t 4, 3x3 B &1 ot omegs ¥ qw [4)=2 o |adj 4| B owm E -
(a) 4 (b) 2
(c) 8 d 0
V) W g wer b & s Wk ¥ 7w a4 b=-|a| |5 m, ak -
=" _ o
(a) 3 (b) 0=0
(€) 6=n (d) o= "

/ 1-0770_A % AR

https://www.mpboardonline.com



Choose and write the correct options !
: . 2
Ly If f:R—> R be defined as f(x)=x". then
(a) [ is onc-one onto
(b) f is many on¢ onto

(¢) f is one-one but not onto
(d) f is ncither one-one nor onto

- 1Y .
(i) The principal value of sin '[—5] is -

T s
@ & (b) —%
4n 23
(€ = d) 3
(iii) The number of all possible matrices of order 2x2 with entry 0
or 1 1is -
(a) 27 (b) 512
() 16 () 2

(iv) The probability of obtaining an even prime number on each die,
when a pair of dice is rolled, is -

@ 0 ®) 3
1 1
© 3 @ 3

W) Ifdisa nonsingl;tar square matrix of order 3x3 and |A| =2, then

ladj A| is equal to -

@@ 4 (b) 2
(c) 8 (d 0
- -
(YD) I g and b are two non-zero vectors, then ab=- a —E-; if -

@ 0=7 (b) 0=0°
(c) 0=n d) 0= 3n
2
===
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1 x6=6
s fgq @ gii BT
(i) @geEa A 9 AN H#9H R
gt duT @EEE
(ii) Wmﬂﬁaﬁﬂrﬁ?ﬂamqm%m.?ﬁwﬁg@smnﬂw

s wewr &, afs R @ge,

e ¥, wRE Pl e w0 AH dea
Gii) oy A=A E D AT oEE BEA
cos 8 —sin0
(V) lsino cos®| ™ AN
(V) =% @I 3ddersl B
(vi) & /% Wid ¥ ws fig C v woa @t (0) = 0 a1 f sghdg
TR e g @
Fill in the blanks :
i) ARelation R in a set 4 is said to be relation if R is reflexive,

symmetric, and transitive.

A1) The value of an inverse trigonometric functions which lies in its
principal value branch is called _____ value of that inverse

frigonometric functions.

(il1) 1f A'=4, then A4 is called matrix.

cos B8 —sin@

V@) Value of

IS

sin® cos 6

) Differential coefficient of ¢™* is

(vi) A point C in the domain of a function / at which either
J'(C) = 0 or fis not differentiable is called a - point
of f.
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3

1x6=¢
() T % [ Xy vdh v & ai

f(-"l):f(.\'z)i.\‘l ;ﬂ'.\'z Y x!. .\'2 & X

(if) cot™ & e swEr @ wfwe (0,7) wr ¥

(iii)ﬁﬁtﬂaﬁmm{sﬁqmmfhaeﬂ?wﬁwmﬁaam{ﬁ%w
& ® ¥ e B w1 wear B

(iv) w9 @iz & faeol amegel &1 vm Fu-fatea e 2
(V) xﬁmﬁﬁéwmﬁlogx gar gl

(vi) TR I, m, TN L, my, n, BE BEET O A TEet & 9w
4 ?F?I“T 8 % a9 sin © =’1112 +nym, +n1n2' E:HT %I

Write True or False :
(i) A function f:X —Y is one-one if

f(x)=f(m)=n*x V. neX.

(i) The range of principal value branch of cot™ is (0, 7).

(iii) Any square matrix can be represented as the sum of a symmetric
and a skew symmetric matrix,

(iv) Multiplication of diagonal matrices of same order will be
commutative. '

: o
(v) The differential coefficient of = with respect to x is log x.

(vi) If 4, my, m and b, my, ny are the direction cosines of two
lines and @ is the acute angle between the two lines, then

sin 8 = W; +nymy + "1""2'-
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4 .Ha Ghé)[ aq@ : 1x7=7

| o ' T
] Y —d
. 2 2 . . —lo +C
() [Vx*-d® @ 5% va

5 ] X
(i1) jwj - x“ dx (b) sin —+c
(111) 5 5 (¢) “NaT-x"+—sinT —+c¢

x“-a° 2 2 a

(iv) ,[ 22 (d) log x+Vx? —a*|+e
dx 2
(v) ';_Tag' (e) %‘\f 24 —%log x+Vx? —a*|+e
: J‘ dx
v = 2 0 sec!y

. -1 1 1
(vi) cot [ x> 1 —
[2 @ 5 log

+c
x° —~1 a—x
P AT wy
| X
(h) —tan 'Zie
a a

(1)  tan™' x
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Match the Correct Columns -

Column 'A'

(1) I x> -a® dx

(i) j\/a? —x% dx

(vi) _[

2
@ — 2

(vii) Simplest form of

@ / 1-0770_A

(a)

(c)

(d)

(e)

()

(g)

(h)

(1)

Column 'B'

7

—log

2d

X

X—d
+C

X+da

-
sin”' —+c¢

2
X [2 2 4 . -1X
—Va~ —Xx" +—sIn —+¢
2 2

log

2
% vxl - a® —%log

1
a

tan

>
x+Vx’ —a’

— tan

a

+C

f2 2
X+v¥x —a

+C

X,
“+c
a

R g
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5 Ueh K/ q@ ¥ IO AT 1x7=7

() f(x)=x’.xeR &0 @ &@F [ & Fraaw wm fafag)

(i) aR A4 qun B & @ wead ¥ Wl Ac B qm P(A4)#0 @9 p(ﬁ)
@ 7 & e, fafael

(iii) afg x-{?+}+?) U% HEE Gl 8, d x & AW fafag)

i) [M] ,(k]k(,} o w fafe

2 2
(V) oaSd S xyi—§+X{%J ~y%=0 ® Ui fafEgg)

d )
(Vi) add qHIHIT dl+2y:smx H GHIHET O forEy |
X
(vii) 9 =T a@t R orada adeT & RIfite ea ¥ Sufyg @ s
@ g faflgu
Write answers in one word / sentence:

A1)

Write minimum value of the function f given by f(x) =x’ xeR.

QXJ If A and B are two events such that 4 — B and P(A) # 0, then

write value of P[g}

. nonooAa) . .
(i) If x.| i+ j+k | is a unit vector, write the value of x.

(1v) Write the value of ?[?XEJ“* ?[?XEJJrz(TX;]

(v)  Write the degree of differential equation

2 2 _

=().
dx L dx

dv

(vi) Write the integrating factor of differential equation £+ 2y =sinx.
dx ’

(vii) Write the number of arbitrary constants in the particular solution

of a difterential equation of third order.
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frg @it 5 @@ W0 BT S 11230 5 {L23) g g 4

amesed ot §

Show that a one-one function ./ :{L.2.3} 5 {L.2.3} must be onto.

s | OR

o At B wem {1,2.3) ¥ {(1.2). (20). (2.3). (3.2)
T WS Y R wHhW ? fhg 7 df wgew ¥ oot T wmmw b
Show that the relation R in the set {1, 2,3} given by

(L2),(2.1), (2,3). (3, 2)} is symmetric but neither reflexive nor
transitive,

7 T ffwe tan ! Vx = cos (:H] xe[o,1].

Prove that tan”! J;=lcos"l[l_x], xe[O, 1].
2 I+x

syt /| OR

qF WA S tan”! [2 cos [ZSin_'%I‘.

Find the value of tan™! [2 cos (25in"%ﬂ,

[Ei—d | / 1:0770_A 9
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8 fu m wiww @ x, y, 2 qw o F R ew B, aR

TN

Solve the given equation for x, y, z and ¢, if

O R

sy /| OR

e A=[;ﬂ % e st Bifvg f6 (4-4') & fva wafe

AT § |

| 15 . .
For the matrix A:\:t’i 7:|, verify that (4-A4') is a skew; symmetric

matrix. AN

dy
9 3k 2x+3y=sinx ¥ - T EAIE

dy

If 2x+3y=sin x, then find "

syar /| OR

dy
R x=acos 0, y=asin 0, @ —— A Hiwg

dax

- . dy
If x=acos®, y=asin 8, then find ?d_x_
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10 fog @ R w f(x)=3x+179 w&d % U )

ShOW that u.1e func[ion given by f(l’):3.1'+]7 1“\ i]]C]‘CaSing on R
s [ OR

fog dfve B wew wed [/ (x)=cos x 3fTI (0. ) & zmmm ¥

Prove that the function given by f (x ) =cos x is decreasing in (0. n).

11 w99 & Bew 0.7 em/s H WA wg W E @ iy @ gl
Dt w9 r=49cm ¥?
The radius of a circle is increasing at the rate of 0.7 ¢m/s. What is

the rate of increase of its circumference when r = 4.9 cm?

syar /| OR _
T 39 % B g9 w0 3om/s B W A 95 W ¥ AW BRI fE
99 & @a%a he W YS9 e ¢ w9 frowr 20 99 #

The radius of a circle is increasing uniformly at the rate of 3 cm/s.

Find the rate at which the area of the circle is increasing when the
radius is 20 cm.

12 “lﬁmiﬁ[ﬁﬁq: jxe‘dx.

Find the value of : jx e’ dx.

syar /| OR

T W IZ 3sin x .

COH X

- F’ - .- ;
Find the value of - j&fﬁn

COsS™ x
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> e
Prove that (3+ E;] : [3+ 5’1:\3? +| b |2, if and only if @, p are

i ) e g
perpendicular, given a # 0, b # 0.

— A S M - £ ~ I - > - —
gfig g =i+ j+k quw b=i+2j+3k & @ | a+ b |x| a— b | 5id BT

- A n ~ =+ A A~ ~ - - a5
If a=i+j+k and b =i+2j+3k, then find {a+ b}x[a-b}

14 Hﬁsﬁ[}—z}wﬁ}ai‘tr(Si—ij]asi’mwaﬁwW%m 3
Find the angle between the vectors [i2j+32] and [3?—2}+£],
g [ OR

wyr i+3j+Tk @1, wRa 7i- ] +84 T WRY T g

Fal

J+7k on the vector ‘7;—-; +3“:'

150] / 1-0770
|/ 10770_A 12 RN R
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15 ﬁgmmﬂﬁmz}g}+4£agmaafam}+z_}_y;asrﬁ:snfmr:; 2
areh v o wEy w9 wlE T w S

Find the equation of a line in vector form that passes through the point

o A, M / & &
with position vector 2i-j +4k and is in the direction 3i+2/-2k.

s | OR
frared T x;5=_1=+52=_:/:? qu _x-lzy;l=z;2 Ty @4 £

x+5 y+2_z x _y-l_z+
XTI 2 and — AL
-5 -1 -1 =2 3
perpendicular to each other. https:/iwww.mpboardonline.com

Show that the lines

6 e B S d g6 xl4yi=a’ ¥ RS B odwwd @@ Fhl 3

5

Using integration, find the area enclosed by the circle iy =a.

v | OR
22
TET & Iqdm ¥ QEg ?+?=1ﬁﬁ%aim%m§ma%ﬁfm

2 2

L . ) T
Using integration, find the area enclosed by the ellipse 5 +=5 = I
b-

a

17 Wﬁ“-llﬁﬁﬁrﬁaﬁw%@raﬁwmmmﬁﬂw 3
TE W xdy = (207 +1)dv.(x£0) ¥
Iind the equation of the curve passing through the point (1. 1) whose

differential equation is xdy = (2x2 + l)d.r,(x #0),

sg@ /| OR
dy |y
ATh g —+ = = x° HE m
dx X o &l wd !
Find the general solution of differential equation fI*V-+i = 32
v x
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18 aﬂé@mﬁﬂwmaﬂwmﬁwaﬁm: 3
P oradl & S
x+y <50

Ix+1<90, x20.v20

7 =dx + v & BT WA A BT
Solve the following linear programming problem graphically :
Maximise Z =4x+y
Subject to the constraints :
x+ 1y <50
3x+y<90. x20, y20
s | OR
Pret aredl & ofdia Z =3x+2y & AHANBT BT
x+2y<10, 3x+y<15, x,y 20
Maximize Z = 3x +2y subject to the constraints :

x+2y <10, 3x+y<l5 x,y 20

19 Z a5 | afg 1l B 31 3 1 & 3 @ ofR 4 @l A & a0 3

e 1l " S we ol 6 B A% ¥ Rl 8] ¥ agwman we W Pl

T E W fEowm (7 @ B39 A @ F Wihedr & f6 g e 49 11

H HaEE T B

Two bags 1 and 1l are given. Bag | contains 3 red and 4 black balls.
while another bag Il contains 5 red and 6 black balls. One ball is drawn

at random from one of the bags and it is found to be red. Find the
probability that it was drawn from Bag 11

yqar [ OR

szqﬁfaﬁmﬁmiﬁan&@ﬁﬁwﬁnm%gﬁqqﬁhm
Three cards are drawn successively, without
of 52 well shuffled cards. What is the proba
are Kings and the third card drawnp 1S an a

replacement from a pack

bi“l}' that first two cards
ce?
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3 1 -2 i
20 uﬁA{z ]B{ J.?Prwﬁlaaﬂﬁqﬁs(,qg)‘:[;i[l s

1 -2 _
if A=[2 ’ ] B={ il, then verify that (4B) =gl

1 -4 -1 3
v [ OR
o ™ s e FreE Hosrege @ gd @i
Sx+2v=4
Tx+3y =3

Solve. given system of linear equations, using matrix method :
Sx + ly =4
Tx+3y=35

-

> d _1‘ dy
21 3Rk y=3cos(log x) + 4sin(log x) & @ gy X” \EH =0 4
,d>y  dv 0
if y=3cos(10g x) + 4sin(1og x), show that X —(;;;—4- 1;-% ¥

g /| OR
AW b ¥ gz weu wiq @ifae T & fg
j‘(x):{ﬂxﬂ gy x<3
bx+3 ufy x>3
& Wonfig g x=3 T dad &

Elﬂd the relationship between @ and b so that the function / defined
y

f‘(x)={““ el
bx+3 if  x>3

is continuous at x =3,

l@] / 1-0770_A 15 00O Ot
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22 qﬁﬁ]ﬁ?ﬁfﬁq

Evaluate

.[{}2 x-JZ—:-A‘- dx

sva [ OR
q4 A BT

Evaluate

Ixtanﬁlxdx
- A A A A A A
23 @ r=6i+2j+2k+k[f—2j+2k M

?:4?-%;;(3?2}-22} % &9 B = g | PR

Find the shortest distance between lines

—’
r

s FAS Fas A Ay A A
=6f+2j+2k+?\.[i—2j+2k} and ?=~4?-—2 +y(3?—2;2k}.

dqyat /| OR
P @ o g @ife afs Ywnd

l-x 7y-14 - ,
_ 1y _z-3 s T-7x _y-5 6-;

3 2P 2 3p 1 5 T W e

Find the value of P so that

the lines
l-x  7y-14 .3
— — 7 - 7x -
_ and 120X _y=5 6
3 2P y and —— ”'T“:“;z
are perpendicular.
1500 / 10770 4
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