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e Please check that this question paper contains 8 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.

(ii) 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.

(1ii) 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
3 questions of four marks each and 3 questions of six marks each. 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.

dig — H
SECTION - A

I AT 1 § 4 b Tcieh T3 1 Ah HI 2 |
Question numbers 1 to 4 carry 1 mark each.

2. (@ x b))+ (DY =225au1|d|=5%, | | am feifau |

If (2 x B>)2 + (@ - T)>)2 =225 and ‘ a ‘ = 5, then write the value 0f| b |

3. Il A, e 2 hl Teh kAU TSR B aUT det (A) =4 7, I det(A ) &1 HH TTRdT |
If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™1).

4. I = e f(x), x = 0 WHAd &, dl k o1 A T0TRIT

(. 3x
SIn —~-
fr)=4 —= , x#0
(x) o X , X7
\ k W s 0
It the following function 1(x) 1s continuous at x = 0, then write the value of k.
( 3
sin =
f(x) = = x#0
x 2
\ k : X 0
65/3 2

collegedunia:

India’s largest Student Review Platform




10.

65/3

SECTION - B

gug —

9 G&AT 5 Y 12 b Tcdeh Y % 2 37 @ |
Question numbers S to 12 carry 2 marks each.

Ueh gaTs STl 3ATehdd 250 JTHAT bl AT U Hohdl & | Tk JUH U7} o fdehe W
T 1,500 9T T&d AU o feehe T T 1,000 T ATH HHARIT ST Hehdl & | TILATST HH H HH
25 Hie TUH AUt o ToTu ARITd hidl & | a1y g2 vl eht 3Ue 60 § A 3 T AT
&Il S0t oh Teehe ® AT hi bl a0IdT <d & | I8 T hid o U Toh TILATSH oh oATH o
AR dHTeRTuT o ToTT fehd= - fohad Teehe s ST, 3uTied | IRgeh TUTHT HHEIT 941U |

An aeroplane can carry a maximum of 250 passengers. A profit of ¥ 1,500 1s made on
each executive class ticket and a profit of I 1,000 1s made on each economy class
ticket. The airline reserves at least 25 seats for executive class. However, at least 3
times as many passengers prefer to travel by economy class than by executive class.
Frame the Linear Programming Problem to determine how many tickets of each type

must be sold 1in order to maximize the profit for the airline.

aawaﬂw%xhy_

Find the integrating factor of the differential equation

1 +y

X

X

Find : :
3dac X

7 f(x) = sin 2x — cos 2x%,?ﬁf’(%)$ﬂﬁﬁﬁlﬁ |

If f(x) = sin 2x — cos 2x, find '[E).

1 37T THThTr § | x TUT y & HH HTd hITT -

2 +
7T y—3)

Find the values of x and y from the following matrix equation :

2
3 /

gfe afer 17 +

It the vectors T -

5 Adx

3 —4)

1 2 )

3 4

1 2 )

/\

J+lt§3

/\

1-I—J

|
|

/N

6

7 6

15 14

7 6

15 14 /

T HHTSheTH T[UTeh T <hITT |
dy

] +
—I—yZ—X,

3

k, 3147 +2k 3R 1 + 1] — 3k HEaei™ &, 91 A 1 9 T4 I |

+2kand 1 + Kj\ 3k are coplanar, then find the value of A.
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j - 2

dx 1 _:J%WW g T <hifaTe, e & foh y(0) = /3.

d
1. 3T9hcT GHiehT 2

d ] + y*
Find the particular solution of the difterential equation ExX =7 +}%;

y(0) =~/3.

given that

12. ww,ﬁaﬁaﬁwm%mqﬁaﬁwﬂawgex+ 1) 8, x oh 9TU&T, A=
o TTEd <h! e JTd <hifolu |

A balloon, which always remains spherical, has a variable diameter 3 (3x + 1). Find

the rate of change of i1ts volume with respect to x.

dgis — 4
SECTION - C

U9 FE&AT 13 9 23 dh Ush Y94 < 4 375 ¢ |

Question numbers 13 to 23 carry 4 marks each.

13. Weh To=mer™ 379 foranmfat shl FHafiddr a2 shidd i & o 11 el T 6,000 oh1 ohg
TR AT ATgdl & | i¢ Shic- THH i aTcl @bl §f S aTe! U o o - | HAfHadn
foTQ <t STt simedt ART Sire- 7€ X 11,000 ST Bid B 1 $6 TRICA T 3hl SSTiord q el
S &MU SIS AT 3TTYE T | & hish Yo Hod o [T oI S aTedl TR ST

HITTT | WH &1 3R G foTRaT Tofeh T ToreiTetrd ol JUhR o dTT&x |

A school wants to-award 1ts students for regularity and hardwork with a total cash
award of X 6,000. If three times the award money for hardwork added to that given for
regularity amounts to < 11,000, represent the above situation algebraically and find the
award money for each value, using matrix method. Suggest two more values, which
the school must include for award.

14. 9t A 3 ST aUT 2 it T hl Tig &, Aaich Uol B H 2 6T AT 3 Sledt 16 & | oA A H
° I1g=AT 1 TG THehlel ot Il B H ST &1 T3 T 379 Al B H © Ag=qT Teh g THehledl
T AT TG Teh AT TT I T UTE 71§ | ITrIehal FTd shifs o6 9t A | B | STeft T8 7ig
AT TT ! AT |

SR

Ii¢ A 3R B @ad 92414 g, dl fig hIfu foh A 3T B H & =AdH Teh o Bl shl UTRIhdl
1 -P(A")-P(B)Z |
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Bag A contains 3 red and 2 black balls, while bag B contains 2 red and 3 black balls. A

ball drawn at random from bag A 1s transferred to bag B and then one ball 1s drawn at
random from bag B. If this ball was found to be a red ball, find the probability that the
ball drawn from bag A was red.

OR

If A and B are two independent events, then prove that the probability of occurrence of
at least one of A and B 1s given by 1 — P(A') - P(B').

15. HHR tan ! [1 x) =%tan1 X, (x> 0)%3@%%8?%% |

l +x

1l —x) 1
Find the real solutions of the equation tan™" [1 n x) =5 tan~! x, (x > 0).

16. Tog A (1, 8, 4) ® Tig31l B(0, —1, 3) T C(2, -3, —1) ¥ Ik ST STeit T W STed Y e
% ITE o He3ITes Td shifoTu |

Find the co-ordinates of the foot of perpendicular drawn from a point A (1, 8, 4) to the
line joining the points B(0, —1, 3) and C(2, -3, —1).

17. 3fe 2, b adl ¢ oM GRHETUT 9Tel U eigad 9fesl &, al 9fes 22 + b + 2¢ g afesn
T € b "1 & T hIVT ATd <hifTT |

a.bd

If a, b and ¢ aré mutually perpendicular vectors of equal magnitudes, find the angles

: —> : =
which the veetor 2@ + b + 2¢ makes with the vectors @, b and €.

18. 3 3AAUAT ohl ATd shitTT T H HeAd

f(x)=2x° — 35— 36x+ 7
(a) PR g8 2 |

(b) PR T 7 |
Find the intervals in which the function given by
f(x) =2x% — 3x*—36x+ 7 is
(a) Strictly increasing
(b) Strictly decreasing
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19.

20).

21,

2,

23.
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AT
amﬁﬁm:f(x@\hzxﬁdx
Fid 2+ x+1

P e+ D2 (x +2)

OR

Find:j(x3)V32xx2dx

¢ y = (cos x)* + sin ™! @%,Fﬁ%xzfﬂﬁﬁﬁm |
CLE]|

Il y = (sec x)? &, @l g b x2(x2 — 1) 3—3 +(2x* — %) %xz =7

d

If y = (cos x)* + sin"! \/3x, find o

OR

d? d
If y = (sec!x)?, then show that x*(x* — 1) d‘é ~e. 3B ExX =

T INgeh I GHET b1 UTH G 8 1A hiU :

z = 105x + 90y bl AhHad A T hiTT T :

x+y<350, 2x +y<80, x>20, x>0, y=>0
Solve the followmgdinear programming problem graphically :
Find the maximum value of z = 105x + 90y when

x+y<350, 2x+y<80, x=>20, x>0, y=0

d
ST TS 2y + y2 — 2x2 52 = 0; y = 2 I x = 1, T TIRTSE Bt T SHITT |

dx
. . . . . . 2 2 QX L L

Find the particular solution of the differential equation 2xy + y= — 2x G ); y=2
when x = 1.

T

AR x dx

A 3l : j 1 +sinx

0

TU
x dx

Evaluate : J-l T ainx
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Qug — ¢
SECTION - D

U9 TE&IT1 24 H 29 dh Ih Y31 6 6 375 & |

Question numbers 24 to 29 carry 6 marks each.

24, G o o TIIT & Th U IS ABC, o7 &5hel 3Td shitore fraes wfist & frdees
A(1,-2), B(3,5)da1 C(5,2) & |

37YET
FfIRgd HTad GHTehe ohl AT <hl HIHT o ®9 H T T hIIy :

4
JA(33(2 2x + 1) dx
0

Using method of integration find the area of the triangle ABC, co-ordinates of whose
vertices are A(1, —2), B(3, 5) and C(3, 2).

OR

Evaluate the following definite integral as limit of sums :

4
f(3x2+2x+1)dx
0

25. TS foh AT 95k ISS SFAHA T feU U ARG 9ot Ueh SAegii I shi HaTg, 3h
R <l e A2 T 2 2 |

AT

dshx=acosO+absnO,y=asm0O—a0 cos e%%mﬁgemmﬁ%@waﬁw
1A <hiTSTT qen I8 Wi forg hifSTe <kl a1sh o foret Teig 0 X 311¥els gt foig 8 3= gl W 2 |

Show that the right circular cone of least curved surface and given volume has an
altitude equal to \/E times the radius of the base.

OR

Find the equation of tangent to the curve x =acos O +a0O s, y=asm0O—a0 cosoO
at any point 0 of the curve. Also show that at any point O of the curve the normal 1s at
a constant distance from origin.
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26.

27.

28.

29,
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fordt T 3T T== X o foiu ueh fgamamd @ik = : P(X) x P(X) - P(X) W fe=m
HINT, ST A * B=A N B,V A, B e P(X) gRI IRHTNG &, &l P(X), 99=ad X 1 91d
aa=sd (Power set) & | €9sU fob + shmferfamar qen arg=dd 2 3t 39 dfshan o1 qoomes
319 X 8 aUT AT * o T8 P(X) ® haed X S[chAvE 37994 # |

COC
M f(x) = 3x4f4mqﬁﬂﬁﬁww f:R— rg >R & | GIM3T Th f@@wﬁmw
2 | T8 i S ShISTT Toh  Teh ARG hetd & AT T8l | 3Ad: (TE ) > R — % qf
&1 Tfaar™ (f1) 31 it |

Given a non-empty set X, consider the binary operation * : P(X) x P(X) — P(X) given
byA*B=ANB,V A, Be P(X),where P(X) 1s the power set of X. Show that * 1s
commutative and associative and X 1s the identity element for this operation and X 1s
the only mnvertible element 1n P(X) with respect to the operation *.

OR
4 | 4x |
Letf:R—)— 3 R be a function defined as f(x) = 3 + 4 Show that 1 1s a one-one
function. Also check whether f is an onto function or not. Hence find f! in
Cog
(Range of f) > IR —- -3
a b c
Jica+b+c#0@A|.b ¢ a |=07%, dl GRIVHI  TUILH] o TAN & 1&g hiQ b
c ab
a=b=c.
a b c
Ifa+ b+ c#0and b ¢ a | =0, then using properties of determinants, prove that
c a b

a=D>b=0c.

£ =21-7+2k+a@1 +4 +2k) qun fieait A1, -2, 2), B4,
fAuifa a9aet o gfdesed fag P o e Fa ShifsT |

Find the co-ordinates of the point of intersection P of the

T =21- T + 2k + 7»(3? + 43'\ + 2§) and the plane determined by points A(1, -2, 2),
B(4, 2, 3) and C(3, 0, 2).

Q%wwuézra@%lﬁqﬁ%mﬁm@:%%ammqﬁmmmﬁ | I TET QI
SR theh! T | e X = 9T BT “4” <hl FEAT &, a1 X bl J&0T S1d hil(T |

2,3)d™a1 C(3, 0, 2) gl

line

]
A biased die 1s such that P(4) = 10 and other scores are equally likely. The die 1s tossed

twice. If X 1s the ‘number of fours obtained’, find the variance of X.
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