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e Please check that this question paper contains 11 printed pages.
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e Please check that this question paper contains 29 questions.
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T 4397 :

(i) @t ¥ Har & |

(ii) 3G Y97-97 529 97 8 &l IR @Sl § [Ayifaa & : o1, @, G awg | @S H4 397 8 [579 @
JIF O Sk FTE | TGS THE Yo7 & 570 @ I9% q1 oeb #7138 | @5 g 11 97 & o779 @
JoIF AR A H & | GUE G H 6 97 & 970 & I oI% T: Hb 1 & |

(iii) @vE 37 § G4l Jo71 & IR T Fog, T T ST 97 B HavIHaAFaR 15T o T & |

(iv) QI Fo7-77 § by 751 8 | Rl @ue 3731 3979, G qF 3 Fo71 4, @28 g F 3 T 7
TA GUE T & 3 oI 7 AR [9HcT & | U8 Yl Je1 4 & 379! T & [aeT 5T FAT 8

(v) PR & T FI SFHT TGI8 | Tle STTITF §l, T 7T 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.

@ us A
SECTION A

FoT G 1 & 4 TF JAB Jo7 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 fafau |
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 %, ar 3_y ST HINTT |
X

Ix +cos1x, find d_y

If y=sin"
y=5 dx

3.  3dhdl GHIR
-]
dx? dx
&t wife g =1d fefige |
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Write the order and the degree of the differential equation

aty V[ (@]
(dx‘J [ +(dxj '
4.  9If¢ T W1 % [Gh-31U — 18, 12, — 4 &, I 3o (Coh-hIHTST T & 2
AT
fog (- 2,4,-5) ¥ ToRA aTell 39 @1 HI HAT THHO Fq HISC S @

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

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

Qus d
SECTION B

v G&IT5 G 12 T o9 Jo7 2 3 8 |
Questions number 5 to 12 carry 2 marks each.

5. @i arEafaess Geneti & ag=a R W qiaifyd @fshan «:a« b= (a% +b? 7 |
R T « % GUe dcdmeh 37a¥d, IlE SHHT Afeded 7, A hifT |

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. AT A=

0 z}wm{o Sa}%,?ﬁk,aaﬁibé;ﬂﬁaﬁaﬁ‘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
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Find :
sin X — CoS X

J1+sin 2x

dx, O0<x<mn/2

8. ATd Il -
Isin (x —a)
— = “dx

sin (x + a)
AT
J0d %ll\aQ :

(logx)? dx

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

I (logx)? dx

9. WS I ‘m’ qAT ‘@’ Hl T Hd §C T5hl & FA y2 = m (a2 — x2)
Frefg & aTe Ta%e THiH SATsT |

Form the differential equation representing the family of curves

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

B — e A — A .
10. GRS a @M b, &l a =i —7) + Tkad b = 31 — 2] + 2k, Hi
oTrIdd Ush Tseh | T HIfT |

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

- -

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

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

OR
A A N AN /.\ AN /.\ /.\ N
Show that the vectors i — 2j + 3k, — 21 + 3j —4k andi — 3j + 5k
are coplanar.
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11. TH IR i Bl 2g A, a1 F 92 1 Th A4 | Agoadn @81 forat I & |
Ife g1 TeaTd A 3R B =1 w9 # uftenfya &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 = x;) = 3P(X = xo) = P(X = x3) = 5P(X = xy).
X 1 ITRRdT e 3Td I |

HAYAT
Teh TgahT 5 SR 3BT 1T & | (1) SH-H-HH 4 Fud, 3 (1i) 3feres-a-3ifees
4 Toa area @ 1 gilkerdar 71 HifST |
Let X be a random variable which assumes values xq, X9, X3, X4 such that

2P(X =x1) = 3PX = 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 Jo7 b 4 3FH & |

Questions number 13 to 23 carry 4 marks each.

13. fe@rse o6 quiieh o= Z W 9RwIfSd §99 R = {(a, b) : (a — b), 2 & fawifoa 7)

Teh goddl 99Y 3 |
AT
af f(x>=gx_+i,“§ %,?ﬁﬁ@m%mﬁx;ﬁ%%m, fof(x)=x 2 |
_
£ 1 fder oY sa i |

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 # 2, show that fof(x) = x for all x # % Also, find the
X —_—

inverse of f.
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14. ?Tﬁ{ tan~lx — cot1x = tan_l(

15.

sec‘l(z) <hl HIH JATd ﬁﬁﬂl |
X

Iftan~! x — cot1x = tan_l(

the value of sec™! (gj )

X

1
J3

1
J3

ARfUTehi < TUTEHT T JAT ek, &g Hiforw foh

b+c
b

(¢

a

ct+a

C

a
b

a+b

Using properties of determina

b+c

b

C

a

ct+a

C

a
b

a+b

=4abc

nts, prove that

=4abc

j,x>0%,?ﬁxaﬂmam@ﬁnaﬁtmz

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

16. aﬁ siny:xsin(a+y)%,?‘ﬁﬁl@ﬁm%

dy _ sin®(a + y)

dx sin a
YT
I (sinx)Y =x+y48, dl 3—}7 3Ta Shifre |
X

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

dy _ sin(a +y)

dx sin a
OR

If (sinx) =x+y, find d_y
dx

hitps://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

I ————————
[BYJUS

The Learning App

17. 3fe y = (sec™! x)2, x>0‘5ﬁ,?ﬁﬁ@l’$"{%

2
xz(xz—l)d—y +(2x3—x)d—y -2=0

dX2 dX
If y=(sec!x)? x>0, show that
2
x2(x2-1) dy + (2x3 — x) dy -2=0
dx? dx
18. Ty = ( ’;)‘(7 > & x-318 I Hedl 7, 39 fog T I W wTRI@ 9
X —2)(x—
AT o FHISHET FTq HIT, |
Find the equations of the tangent and the normal to the curve
y= x =17 at the point where it cuts the x-axis.
(x-2)(x-3)
19. A HINT :

sin 2x dx

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

sin 2x dx

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

20. fag HifSu e

b b
j f(x) dx = J. fa+b—-—x)dx

a a

3HAd:
n/3
I o e i
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
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21. oasa afemm W XY ) gq Hifvm |
dx x-y
SOC|
3Taehe] GHITHT B hITT

(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

92, WA R &, b 3 ¢ WATART EREHE R (2 | = 1, |b | = 2 7
|?| _ 3% |9k aRky b wARY a W UAY IR WRY ¢ w AR a4 W
Hﬁq@-@i%wéamaﬁﬂﬁaﬁi?mﬁ,?ﬁ 132 —2b +2¢ |

T AH 1A HIT |
- - - — - -
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
- >

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

23. A1 UM T4 hifve e fae fFrafaled et wew aweeq 8 -

1
x—5 2-y 1-z x Y79 z-1

52 + 2 5 1001 o 3
3q: T I o Fa1 A T@TE Toh-gaL i hred! & a1 T4 |

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@ hiT |
1 -2 1

31a: T wieRtor T i g i
X+y+2z=6,
y+3z=11
aq x—-2y+z=0
AYAT

IRfiyeh FaTaEn g, el STeg w1 Sgohd AT ShifeT -

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 elementary
transformations :

2 3 1
A=|2 4 1
3 7 2
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25. feamsu for stfueram omaa o o fou U gl e o soq (e sud

T GoAT &) <l S8, ot o MR i B & swer gft |

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.

26. THTRGH % JAN U, 39 YT w1 &t wa difere ek 3 (-1, 1), (0, 5)

qum (3,2) 8 |

Jrra
W%Eﬁﬁﬂﬁaﬁﬁ(x—l)2+y2= 1aun x2 + y2 = 1 ¥ ufeg & &1
SR AT HIT |

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.

27. To=g3ti (2, 5, - 3), (-2, -3, 5) 3 (5, 3, —3) ¥ TSR I FHAA o HiGY
Tt FHIRUT [ HINT | I8 THAA, Th @, S feegatl (3, 1, 5) q
(-1,-3, - 1) ¥ ToRdt B, I {8 forg W Flear 2 39 f @ Hifw |

AT

et r. (L4 ] +k)=1 @ r. @b +3] —k)+4=0% ket @
B T Tl 39 THAA oh1 THISRT T <hIfoT, ST x-37&7 o THIG & | 37d:
39 9HaA h x-218 ¥ gt F 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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28. e 1M IIfumue | foa 17 3 ot 9 6 &l e & | foodl 11 8 5 o
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 & 3R 35k
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’.

29. T HUH WIS o G YRR oh 3T Hid-fag &1 FH0T =t 8 | A TR *
gfd wgfa-fag o fmior § 5 fire ed iR 10 e S H @ & | B TR &
vfd wgfa-fag & fore 8 fire whred ot 8 fime Sired & &a € | foam w2 6
e o Tl el g1 3 T2 20 fiHe @ SAred o fou 4 92 3Uatey & | T A
TR o Fd-fog | T 50 3R T&AF B THR % -8 | T 60 FH1 AT FHT
2 | 3 hifu o5 a9 & sAfirepadie & fiw yds TR % forda-ferad
wie-foet &1 wut g Fmio g =ifge | 5@ 3w gwen & Wew T
gaEn H uyiEfdd e 3oig fafyr @ g1 HIfSu qen Afehay oy oft Sa
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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