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(i) @t 3o SHar & |

(ii) 3G Y97-97 529 97 8 &l IR @Sl § [Ayifaa & : o1, @, G awg | @S H4 397 8 [579 @
JIF O Sk FTE | @S THE Yo7 & 570 @ 9% q1 ofeb #7138 | @5 g 11 397 & 577 @
JoIF AR A H & | GUE G H 6 97 & 970 & I oI% T: Hb 1 & |

(iii) @vE 37 § G4l Jo7] & IR T Feg, T T ST 97 B HavIHaFaR 15T o T & |

(iv) QI Fo7-77 § Ay 751 8 | R i @ue 3731 3979, G g3 Fo71 4, @28 g & 3 T 7
TA GUE T & 3 FoI 7 AR [9HcT & | U8 T4l Je1 4 & 379 T &1 [aeT 5T A1 &

(v) PR & T FI SFHT TG & | Tle STITF §l, T T TFTIHIT TRIET T T & |

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections : A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions of four marks each and
Section D comprises of 6 questions of six marks each.

(iti) All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

g us A
SECTION A

FoT GG 1 & 4 TF JAF JoT 1 3% BT &8 |
Questions number 1 to 4 carry 1 mark each.

1. I I g A HIfE 33 |A| =47, A |- 2A| 1 A fafaw |
If A is a square matrix of order 3 with |A| = 4, then write the value of
|—2A].

2. Ifg y =sin~1 x + cos™1 x %, a g—y ST HINTT |
X

I'x + cos71x, find d_y

If y=sin"
y=5t dx

3.  37a%d GHIRT
FRE]

o =1 ife 9 °1q fafay |
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Write the order and the degree of the differential equation
2 9 3
dx* dx
4.  9If¢ T W1 % [Gh-31UE — 18, 12, — 4 &, I 3o (Coh-hIHTST T & ?

T
g (- 2,4,-5) & o Icht 38 @1 H1 HAT THHT 1 AT S W@

x+3_4—y_z+8% R
3 5 6

If a line has the direction ratios — 18, 12, —4, then what are its direction
cosines ?
OR

Find the cartesian equation of the line which passes through the point
x+3 4-y z+8
5 6

(-2, 4, —5) and is parallel to the line

Qus d
SECTION B

o7 G&IT5 G 12 T e Jo7 & 2 HF & |
Questions number 5 to 12 carry 2 marks each.

5.  fi arEafaess Teneti & ag=d R W qiaifyd @fshan «:a« b= (a% + b2 7 |
R ¥ « o |U& qcddes 7994, Al SHT 3Edcd |, I HIT |

If « is defined on the set R of all real numbers by = : a = b = \/az + b2 ,
find the identity element, if it exists in R with respect to =.

6. 3T A=

\ z}aﬁﬂTkA=[0 3a]%,?ﬁk,aaﬁ1bésﬂﬁflﬁa?rﬁml

3 -4 2b 24
0 2 0 3a
If A= and kA = , then find the values of k, a and b.
3 -4 2b 24
7. 3Td <hifT
jn;d 0<x<m/2
1+ sin 2x

3 _ P.T.O.
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Find :

sin X — CoS X

J1+sin 2x

8. ATd Il -
j'sin (x —a)
— = “dx

sin(x +a)

dx, O0<x<mn/2

YT
J0d %ll\aq :

(logx)? dx

Find :
s%n (x —a) dx
J sin(x +a)
OR
Find :

j (logx)? dx

9. TOe® I ‘m’ qUT ‘@’ Hl I Hd g MBI % FA y2 = m (a2 — x2) B
Freftg @ e Tasa THiH S=1ET |

Form the differential equation representing the family of curves

y2 =m (a2 — x2) by eliminating the arbitrary constants ‘m’ and ‘a’.

.o — . A - A .
10. GRS a @M b, &l a =i —7) + Tkad b = 31 — 2] + 2k, eHi

I Ueh HTAeh TG T <hiTorg, |

Ao
N A o
fomse i afew 1 —25 +3k,-21 +35 —4kqm i —3) +5k gaaetT ¥ |

- -
Find a unit vector perpendicular to both the vectors a and b, where

—> A A A —> A A A
a=1-7j+7kand b =31 —-2j +2k.

OR
A A N AN /.\ AN /.\ /-\ N
Show that the vectors i — 2j + 3k, — 2i + 3j —4k andi — 3 + 5k
are coplanar.
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11. TH IR i Bl 2g A, a1 F 92 1 Th A4 | Agoadn @1 frdl I & |
Ife g geaTd A 3R B =1 w9 & ufenfya &1, o P(B/A) I1a hifST
AT A : 921 b fohaR W, =re1 B: fuar = d
Mother, father and son line up at random for a family photo. If A and B

are two events given by A = Son on one end, B = Father in the middle,
find P(B/A).

12. TH AANT X T Agfoash =X 8 ek avifad 9o x4, xg, X3, X4 39 TR & :
2P(X = x1) = 3PX = x9) = P(X = x3) = 5P(X = xy).
X T UTRIRAT e SITd <hIT, |
HAYAT
T fHERRl 5 SR IBTA T 7 | (1) FH-E-HH 4 @, 3R (i) Aleh-a-1fue
4 Tod uTed S h IReRar 3d hHIfST |
Let X be a random variable which assumes values x1, x9, X3, x4 such that
2P(X =x1) = 3P(X = x9) = P(X = x3) = 5P(X = x4).
Find the probability distribution of X.
OR
A coin is tossed 5 times. Find the probability of getting (i) at least
4 heads, and (ii) at most 4 heads.

@ us |
SECTION C

Y97 G&IT 13 T 23 T b o7 b 4 3FH & |

Questions number 13 to 23 carry 4 marks each.

13. fe@rse 6 quiieh o= Z W 9RwIfSd T4 R = {(a, b) : (a — b), 2 & fawifoa 7)

TS qoddl §9Y 7 |
sreran
Ife f(x)=§x—+i,x¢§ %,?ﬁﬁ@m%mﬁx;t%é:%q, fof(x)=x B |
- .
£ o1 gfderm off 3ma HifSw |

Show that the relation R on the set Z of all integers, given by
R ={(a, b) : 2 divides (a — b)} is an equivalence relation.

OR
If flx) = ﬁ, X % % show that fof(x) = x for all x = % Also, find the
X —

inverse of f.

5 _ P.T.O.
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14. 'QT% tan-lx — cot1x = tan_l(

%j,x>0%,?ﬁxa»‘rmm®ﬁnaﬁtm:

sec1 (2) &1 g 31 HIfSu |
X

Iftan~! x — cot1x = tan‘l(

the value of sec™! (zj )

X

%j, x > 0, find the value of x and hence find

15.  GRIURI o TUTEHT T AN ek, g i fh

b+c
b

(¢

a

ct+a

C

a
b |=4abc

a+b

Using properties of determinants, prove that

b+c

b

(¢

a

ct+a

(¢

a

b |=4abc

a+b

16. 3fe siny:xsin(a+y)%,?ﬁﬁ:@ﬁﬁmﬁ

dy
dx

YT

sin a

3 sin®(a + y)

Ife (sinx)y=x+y%,?ﬁ 3—}7 3d ShIfST |
X

If siny =xsin (a +y), prove that

dy _

dx
OR

If (sinx) =x+y, find g—y

1 65/3/1]

sin a

sinz(a +y)

X
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18.

19.

20.

fg y = (sec™! x)2, x>0‘§ﬁ, T'ﬁﬁ@Ts’Qﬁ)“

2
xz(xz—l)d—y +(2x3 — x) d_y -2=0
dx? dx

If y=(sec!x)? x>0, show that

2
x2(x2—1)d—y +(2x3 — %) dy -2=0
dx2 dX

Ty = ’;)"(Z S)Gﬁx-aaaﬁm%,wﬁgéa%mwf(@a
X—2)(x—
Afirers < TR T HIT |

Find the equations of the tangent and the normal to the curve
x =17

Y x_2)(x_3)

W@ﬁl’r{:

at the point where it cuts the x-axis.

¥ sin 2x

dx

o (sin2 x+1) (sin2 X+ 3)
Find :

sin 2x

dx

o (sin2 x+1 (sin2 X+ 3)

forg whifT foh

b b
j f(x) dx = J- f(a+b—-x)dx

a a

3HAd:
n/3
dx .
———F—— bl HIThA $ifvT |
J- 1+ tanx
n/6
Prove that

b b
j fx)dx = J‘ f(a+b—-x)dx and hence evaluate

a a

n/3
dx
1+, /tanx '
n/6

7 _ P.T.O.
https://www.evidyarthi.in/



22.

23.

saat Tl W o XY g g fifm |

dx x-y

AT
ITTHA FHRU FA HINIT -
(1 + x2) dy + 2xy dx = cot x dx
Solve the differential equation :

dy x+y
dx x-y

OR

Solve the differential equation :
(1 + x2) dy + 2xy dx = cot x dx

T AT o, b R ¢ W0 dHERm ¥ REE R (8 | = 1, b | = 2 @
|7| _ 3% | Ak aRky b wURY a W UAY IR WRY ¢ w1 R a4 W
q@ﬂ@@@%aWH%mmﬁﬁﬂgsm??ammﬁta|§2—2?+2?|
%1 HH F1d I |

- > - - — -

Let a, band c be three vectors such that |a | =1, |b | =2and |c | =3.
> - —

If the projection of b along a is equal to the projection of ¢ along a ; and

- > ) — — -

b, c¢ are perpendicular to each other, then find |[3a —2b +2c¢ | .

A 1 T T Hifoe e foe frefafaa Tt wew oo #

1
X—5 2-y 1-z x Y79 z-1

52 + 2 5 1001 o 3
3d: A HIFTT foh a1 3 @I Ush-gal =l Shredl & a1 3l |

Find the value of A for which the following lines are perpendicular to each
other :

x—5 2-y 1-z x Y9 z-1

B+ 2 5 1001 o 3

Hence, find whether the lines intersect or not.
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SECTION D

Y97 G&I1 24 @ 29 TF Y9 T FH 6 IF § |
Questions number 24 to 29 carry 6 marks each.

1 1 1
24. I A=|0 1 3|8, @ A-l3@ hiST |
1 -2 1

ara: T wfiertor feer &t g HIfT
X+y+2z=6,
y+3z=11
aq x—-2y+z=0
AYAT

IRfiyeh FaTaEn g, el STeg w1 SR FTd ShifT -

2 3 1
A=(2 4 1
3 7 2

1 1 1
IfA=|0 1 3| findAL
1 -2 1

Hence, solve the following system of equations :
X+y+2z=6,
y+3z=11

and x—-2y+z=0
OR

Find the inverse of the following matrix, using

transformations :

2 3 1
A=|2 4 1
3 7 2

elementary

9 _ P.T.O.
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26.

217.

fem@msy foh Tfiyeran oA & 3R fou U godia &mwha o sed (e F3

I GeAT §1) ohl S8, Soid o S9N sl e & s gt |

Show that the height of a cylinder, which is open at the top, having a
given surface area and greatest volume, is equal to the radius of its base.

TR o T |, 39 s 1 ke 3 Sifse e s (-1, 1), (0, 5)
qe (3,2)% |

HAYAT
TR o JIM A a5hl (x — 1)2 + y2 = 1 A x2 + y2 = 1 ¥ YNeg & A1
&TH T T |
Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2),
using integration.

OR

Find the area of the region bounded by the curves (x — 1)2 + y2 = 1 and

x2 + y2 = 1, using integration.

fagai (2, 5, - 3), (-2, -3, 5) 3N (5, 3, —3) W T o GHAA o HIQW T
Tt FHIRUT [ HINT | I8 THAA, Th @, S feegatl (3, 1, 5) q
(-=1,-38,— 1) ¥ ToRdT 7, I 54 forg W Flear @ 30 Wt 71 T |

AT

Fael r. (L4 +k)=1 @ r. @b +3] —k)+4=0% v @
B ST Tl 39 THdA oh1 THISRUT T <hIToT, ST x-3787 o THIGL & | 37a:
39 9Had i x-318 ¥ gf 71a HIT |

Find the vector and cartesian equations of the plane passing through the
points (2, 5, —3), (-2, —3, 5) and (5, 3, —3). Also, find the point of
intersection of this plane with the line passing through points (3, 1, 5)
and (-1, -3, —1).

OR

Find the equation of the plane passing through the intersection of the
—> A A A - A A A
planes r.(i + j +k)=1and r.(2i +3j — k) + 4 =0 and parallel to

x-axis. Hence, find the distance of the plane from x-axis.
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29.

AdfeaIsuficme e 1A 3ama 6wt e § | fesm 17 5 @@
g ‘0’ Al e 7 | 1 fesai 1 3R 11 § § T feea sl Argesan A1 9ram @ 3R
3EH ¥ AIGTSAT Th g Hehlelt 9l & | Al Fepredl 18 7 1 8 3R 35+
oo 1% o 1 sl 2 A, @ w1 A @ A |

There are two boxes I and II. Box I contains 3 red and 6 black balls. Box
IT contains 5 red and ‘n’ black balls. One of the two boxes, box I and box II
is selected at random and a ball is drawn at random. The ball drawn is

found to be red. If the probability that this red ball comes out from box II

is g, find the value of ‘n’.

T HOH TARIE h & TR h TS Td-fag 1 0T wdt B | A TRR &
Sid Tfd-fog < Mo § 5 fie e 3R 10 fiFe e+ 4 @1 & | B TR
vfd wgfa-fag & foe 8 fire wred ot 8 fime Sire & &a € | foam w2 6
e o Tl el THF 3 T2 20 fiFe @ e o fou 4 92 3UaTed & | T A
TR o Fd-fog | T 50 3R I&F B THR o FiAd-f66 | T 60 FH1 AT FHT
2 | Yd hitw fob o9 & 3TTUehadieor o U 9 YR < fohd-fehdd
Tifd-faal 1 wu g fmiv g1 =1fee | 36 9w awen ®i as T
guET U uiafdd e Aod fafe @ g ifee qen rfeesay oy off 3
sifs |

A company manufactures two types of novelty souvenirs made of

plywood. Souvenirs of type A require 5 minutes each for cutting and
10 minutes each for assembling. Souvenirs of type B require 8 minutes
each for cutting and 8 minutes each for assembling. There are 3 hours
and 20 minutes available for cutting and 4 hours available for
assembling. The profit is ¥ 50 each for type A and ¥ 60 each for type B
souvenirs. How many souvenirs of each type should the company
manufacture in order to maximize profit ? Formulate the above LPP and
solve it graphically and also find the maximum profit.
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