Bl

[=]
SET-3
Series BVM/2 o 65/2/3
T .
chal Fe A TRIE & T
Roll No. Wﬁ%w' - =

Candidates must write the Code on the
title page of the answer-book.

o FU AR k38 AT GGd I8 11 2 |

o TH-UF H M BTY H AR T T HIE TR hl BH IW-YEdehl & JE-J8 |
fag |

o FHUA A F T oh 39 THA-0T H 29 TH F |

o FHUAT T 1 IW TEHT I[E I ¥ UgeA, T T THuTeh a9 ford |

e TH YH-UA Wl Ygd o fIT 15 Tiee o1 wuwr T mn 2 | wea-uw o foawr gatg
H 10.15 =1 R ST | 10.15 SN & 10.30 SN T B A TH-IF I GG
3T 39 AT & GRA J IT-YETehT W HI3 W T8l foaE |

e Please check that this question paper contains 11 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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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.

(iii) 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.
Qs A

, SECTION A
G GEIT ] G4 T Jcdb J97 1 3ih HT & |

Question numbers 1 to 4 carry 1 mark each.

1. Il % P, y = aeX + 5 I (&MU S arel rashat T J1a hifse, sTEf
a T Tod T 3 |

Find the differential equation representing the family of curves
y = ae?X + 5, where a is an arbitrary constant.

2. ?Jﬁy=cos(\/§)%,?ﬁg—i§ﬂ?ﬁﬁﬁml

If y = cos (+/3x ), then find g—y
X
3. A ATH i oegg & o0 AA=1%, a1 |A| %1 9 fafaw |

If A is a square matrix satisfying A’A = I, write the value of |A].

4. 39 @ & fep-pramea Ja Hifore S s e ¥ JmE v s 7
AT

w Yar et s faeg, fome fRufy wfew 21 - § + 4k 2, @ TR & ok
Ffewr |+ } -2k 1R F R | 7@ Y@ F1 Hrdta aHiww F@ BT |
165/2/3 2




Find the direction cosines of a line which makes equal angles with the
coordinate axes.

OR

A A AN
A line passes through the point with position vector 21 — j + 4k and is

AN A N
in the direction of the vector i + j — 2k. Find the equation of the line in

cartesian form.
LUs

SECTION B

o7 GEIT5 {12 T % F97 & 2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5. auisu fk fig A 21 +3) +5k),B(i +2] +3k)sh i — k) T F |
HAYAT
- - - -
A a =20+ +3k3MM b =381+5) -2k, A |axb|Td
#HifrT |
A A A A A N A N
Show that the points A(-2i +3j +5k),B(i +2j +3k)and C(7i — k)

are collinear.

OR
4 4 4 A A A —> A A A
Find |a x b |,ifa =21 +j +3k and b =31 +5j —2k.

6. El'l_d@ﬁl'l'{:

j_li:izgex dx
(x-3)

X —5
279 X4
ju—m3e i
7. ot arEafes et & gy=a R @ affSa @i « : a « b = (a2 + b2

1 fganyrd B, sueht Sitw HifSe | afe a7 fgenutd 2, @t sa HifSe fob = o7
HEed § 91 4 |

Examine whether the operation x defined on R, the set of all real

Find :

numbers, by a « b = a?+b? isa binary operation or not, and if it is a
binary operation, find whether it is associative or not.

3 P.T.O.




10.

11.

4 2
Ife A = }%,ﬂﬁ&’ﬂf’s’q%(A—ﬂ)(A—m):O.
— 1
4 2
IfA = , show that (A — 2I) (A - 3I) = 0.
-1 1
J0d Eﬁli\ﬂQ :
sin3x+c053x
J- —5 3 dx
sin“ x cos“ x
AAAT
J0d Eﬁli\ﬁﬂ :
j X_33 e* dx
(x-1
Find :
sin3x+cos3x
j —5 3 dx
sin“ x cos“ x
OR
Find :

x—-3 x
j(x—1)3e dx
T foamt 5 9 3B W™ | () 3 WX fad AW A WiRkeRar = o§ 2
(ii) 3rfereram 3 9 T =1 <1 ITfrehar &= 8 2
SDC]
T Toeepl & Th 9 TH 1Y 3BT W Fodi hl @31, X 1 IRkehdT sied I
HIT |

A coin is tossed 5 times. What is the probability of getting (i) 3 heads,
(i1) at most 3 heads ?

OR
Find the probability distribution of X, the number of heads in a
simultaneous toss of two coins.

Ife P(A &) =07, P(B) = 0-7 991 P(B/A) = 0-5 8, dl P(A/B) I hIfT |
If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 0-5, then find P(A/B).



12. Thi o A y = Ae?X + Be 2% Tgl A, B TOTS 3 &, ol (H&MUd L arel
Taehel GHIHLT FTd HIT |

Find the differential equation of the family of curves y = Ae?X + Be 2%
where A and B are arbitrary constants.

T us |
SECTION C

97 G&IT 13 @ 23 T JAF Jo7 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

13. x % fau g« Sife

tan! (x+ 1) + tan~! (x — 1) = tan~! %
Solve for x :
tan! (x+ 1) + tan~! (x — 1) = tan~! %
14. 3@ x = ael (sin t + cos t) M y = aet (sin t — cos t) ¥, a1 fig Fifvw fop
g _X+y
dx x-y )

STt
X % GU&T xSIN X 4 (gin x)C0S X o] IFehald hIfIT |

If x=ael(sint + cost) and y = ae® (sin t — cos t), then prove that
dy _x+y

dx x-y
OR
Differentiate xS X + (sin x)¢°8 X with respect to x.

15. T4 hif9T ;

2 cos x

5 dx
J (1--sinx) (2 — cos” x)
Find :
2 cos x 5 dx
J (1-sinx)(2 - cos” x)

5 P.T.O.



17.

18.

St i fo6 w1 ag=T A = {1, 2, 3, 4, 5, 6} W URwWva wEy
R={(a,b):b=a+ 1} Fqed, THHT AT THTH 7 |

AT
Ta AT ff £ 2 N > Y, fix) = 4x + 3, g qRWIYd Tk ®od B, &
Y={yeN:y=4x+3,%{:ﬁxeNa5%m}%|ﬁ33ﬁm%qu%|
SHh] Tideld hod ot J1d ity |

Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6} as
R ={(a, b) : b = a + 1} is reflexive, symmetric or transitive.

OR
Let f: N — Y be a function defined as f(x) = 4x + 3,

where Y ={y € N:y=4x + 3, for some x € N}. Show that f is invertible.
Find its inverse.

QRfUh! & TUTIHT T JINT Hieh, TS R

3a —a+b -—-a+c
—b+a 3b —b+c =3(@+b+c)(ab +bc +ca)
—c+a —c+b 3c

Using properties of determinants, show that

3a —a+b -—-a+c
—b+a 3b —b+c =3(@+b+c)(ab +bc+ca)
—c+a —c+b 3c

'ﬂﬁi,%{:ﬁc>0%m, (x—a)2+(y—b)2=c2%,ﬁf@@@ﬁm%

3/2
2
de) ]
dx
a%y
dx2

a3 b ¥ a7 T R Tfer 2 |

If (x—a)?+ (y—b)2=c2, for somec> 0, prove that

(2T

d2y

dx?

is a constant independent of a and b.



20.

21.

TF x2 = 4y W IG AT H T A AR, SRR (1, 4) F e

2 |

Find the equation of the normal to the curve x2 = 4y which passes

through the point (-1, 4).

Tag hifsu f
a a
J-f(x)dx = J' f(a—x) dx
0 0
3Ad:
/2
J-; dx
sin X + cos X
0
T Yoo I |
Prove that
a a
jf(x)dx = I f(a—x) dx
0 0
and hence evaluate
/2
J‘; dx
sin X + cos X
0
AIhd THIRTUT i B ShIToTT
Xd—y = y—xtan (Zj
dx X
AAqAT
3Tkl GHIHT hl B I
ﬂ _ _|xXtycosx
dx 1+sinx

P.T.O.



22.

23.

Solve the differential equation :

xd—y = y—xtan (Zj
dx X

OR

Solve the differential equation :

dy = |x+ycosx
dx 1+sinx

¢« x—1 y—-2 z—33ﬁ_{x—1 y—-1 z-6 ‘
@t - - - - YR AFEed 8,
e -3 2\ 2 3\ 2 -5 \%ﬁ

@l T A 1A I | 37q: Tq HINE foh 71 3 T@Td Th-gal i Fiedt @ a1
BRIl

X—lzy—2=z—3 and X—1=y—1=z—6
-3 2\ 2 3L 2 -5

perpendicular, find the value of A. Hence find whether the lines are

If the lines

are

intersecting or not.

A b =2f +4] 5k ¢ =l +25 +3k F R, WRT b + ¢ b

SR U ART A WRT a = 1 + | + k 1 W w1 R | A HAH
- -

A AT SR 3@ b + ¢ b I wreh afew off Fma AT |

- A A A
The scalar product of the vector a =i + j + k with a unit vector along

- A A A —> A A A
the sum of the vectors b = 2i + 4] — 5k and ¢ = A1 + 2j + 3k is
equal to 1. Find the value of A and hence find the unit vector along

> >
b +c.



@ us 3
SECTION D

Y97 G&IT 24 G 29 TF Jodb J97 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24.

1 1 1

Mg A=|1 2 -3|%fugasefs A3 _6A2+5A+111=07%|

2 -1 3
3! FgdT ¥ A-1 3ma kv |

aruaT
Freafafaa g fem

3x—-2y+3z=8
2x+y—-z=1
4x -3y +2z=4

! Tgg fafy & g Ffvw |

1
Show that for the matrix A = |1

2
Hence, find AL,

OR

1 1
2 -—3|,A3-6AZ+5A+111=0.
-1 3

Using matrix method, solve the following system of equations :

3x—2y+3z=8
2x+y—-z=1
4x -3y +2z=4

9 P.T.O.



26.

217.

28.

forg IS fo6 ts R o= & it o 37dtiq AReRan ST & S shl Ses
%%lﬁwwﬁm‘cﬁﬁnl

Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

V3

T I H 5 AT IR 4 Hiehl Tig 8 3N Th gl I H 3 A 3R 6 il Tig
g 1 2l Ol U @ ugesA wh AT A § AR SeH @ wgesan (femn
gfaEema ) 2 7o Feredt St 8 S fR gFl @ 918 St & | wiRRiekar 3
Hifsre T 7 1S gt 9ot § F fepreht w8 |

A bag contains 5 red and 4 black balls, a second bag contains 3 red and
6 black balls. One of the two bags is selected at random and two balls are
drawn at random (without replacement) both of which are found to be
red. Find the probability that the balls are drawn from the second bag.

TR fafer @ 38 BYS &1 gawa a hifvie fees 3fid (1, 0), (2, 2) 3R
B, DF |
T

TaThe fafer |, @ g1l x2 + y2 = 4 T (x — 2)2 + y2 = 4 & o= FR &3 1
SERSIEICIEAIE LI
Using method of integration, find the area of the triangle whose vertices
are (1, 0), (2, 2) and (3, 1).

OR

Using method of integration, find the area of the region enclosed between
two circles x2 + y2 = 4 and (x — 2)% + y2 = 4.

Th U1 & Foh o1 WM, A IR B s T 3, 90 &9 9 =id) o1 ST gial
2 | JPR A I T3 $hTs H 3 g dicl o 1 g T, qAT TR B i T 31 A
1 gaidl 9 2 g THT JAT | ATAT 8 | Ul SAGI-Y-SATST 9 g Alal 9 8 g WM I
B TN o Tehdl 8 | I THR A hl Teh e & T 40 &1 a9 d ThT B
Teh 3G 8 T 50 T AT HART SATAT 8, 1 ATIRdT ATH fid BT 8q ]
HI Al FhR I Tohal-forat gepreat s =nfed 2 Iwd wwen @t Waw
T g o uiEfdd sk e fafa & ga Hifse o stfteran oy off
AT T |

10



A company produces two types of goods, A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that

of type B requires 1 g of silver and 2 g of gold. The company can use at the
most 9 g of silver and 8 g of gold. If each unit of type A brings a profit of ¥

40 and that of type B ¥ 50, find the number of units of each type that the

company should produce to maximize profit. Formulate the above LPP and
solve it graphically and also find the maximum profit.

29. fugall, s fufrafwr 1 +§ — 2k, 21 —j+kami+ 2] +k& @
TR el AHAe 1 TG J I U 1A hITT | ITYH THae o HHIMR
qaad, S fog (2, 3, 7) © oAl 8, 1 iR o fafay | o1, qi wHe
THAA! o o= 1 g Aq HINT |

HAAAT

fargati (2, — 1, 2) @M (5, 3, 4) € TORA ITel @1 T FHIHT H1A HIIY qAT
fagai (2, 0, 3), (1, 1, 5) AAT (3, 2, 4) & ToRA ITel THAA T THieR0 ot F1q
HINT | @1 9 a1 Yidesed fowg H J1d HNT |

Find the vector and cartesian equations of the plane passing through the
A} A AN A N A N A AN

points having position vectors i + j — 2k, 2i —j +kand i + 2j + k.

Write the equation of a plane passing through a point (2, 3, 7) and
parallel to the plane obtained above. Hence, find the distance between

the two parallel planes.

OR

Find the equation of the line passing through (2, —1, 2) and (5, 3, 4) and
of the plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find
their point of intersection.
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