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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.

(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
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.

Qg —-3A
SECTION - A

T AT 1 H 4 T Th T 1 STH HT1 1 |
Question numbers 1 to 4 carry 1 mark each.

1. " @xb)+(@ b)Y =225qu1|3|=5%, 7| b | wam foifae |

If (3 x _b>)2 +(d - 5))2 =225 and | F | = 5, then write the value 0f| b |

3x
2. FA T : 3x71dx

. 3x
Flnd.f3x_1dx

3. gfe i % fix), x = 0 WEHAd &, a1 k o1 7 faiRaw

. 3x
sin &~
f(x) = , x=0
k ,x=0
If the following function f(x) is continuous at x = 0, then write the value of k.
. 3x
sin =&~
fx) = , x#0
k ,x=0

4. 3G A, I 2 1 Teh FGHATT TTE & A det (A) =4 8, Tl det(A!) 1 AH feIRam |

If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A ™).
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SECTION - B

Y TREAT 5 ¥ 12 T T YT o 2 3 7 |
Question numbers 5 to 12 carry 2 marks each.

d 1+
5. STl HHIE (L + y = —— Bl G T 1 HI |

d 1+
Find the integrating factor of the differential equation axz t+ty= _XX

AN AN

6. TR E=1+3]+k b=2i—]—k3WeC=n]+7) + 3k Teqcia &, @ A &1 AW
FTd HIT |

S AL N S A A A A A A
If the vectors @ =1+ 3j +k, b =21 —j—kand ¢ =Ai + 7] + 3k are coplanar, then
find the value of A.

7. Ueh gATS G JTIehan 250 AT sl AT U Hehell & | Tk UM 0 o foshe W
% 1,500 qAT TET 20ft o Tehe T T 1,000 T AT HHAT ST Tehdl & | TIASH HH H Y
25 H wem gt % feu stfera wwecdt 7 | aunfy wem sioft <Y e w9 | %9 3 A A
&t of) & feehe @ I 1 Al SFdT <0 2 | I8 F1d i o foru fop e & aw &+
AfIhaHTeREr o fTT feha - Teham feshe st ST, Swiea & ges T Twe s |

An aeroplane can carry a maximum of 250 passengers. A profit of ¥ 1,500 is made on
each executive class ticket and a profit of ¥ 1,000 is 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 in order to maximize the profit for the airline.

8. T aTeyg Teiehtor § | x 9T y o WM G hIT :
(x 5 j (3 —4) ( 7 6 j
2 + —
7y-3 1 2 15 14
Find the values of x and y from the following matrix equation :
(x 5 j (3 —4] ( 7 6 j
2 + =
7y-3 1 2 15 14
9. ?Jﬁ{f(x)=sin2x—cos2x%,?ﬁf'(%)?ﬂaﬁﬁﬂ|
If f(x) = sin 2x — cos 2x, find f@
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10. mey%:(ﬁz)(yu)wwmm@ﬁm

d
Find the general solution of the differential equation xy EXX =(x+2)(y+2).

cos x dx

11. %Ii%rq: —_—
i \Istinzx

Find : J cos x dv

\/8 —sin? x

12. T A e 6l B r, 5 ft /. it @ @ o W & oI b, 4 Tf A wd
ST | 9 r = 8 BHI 9T h = 6 T B, 1 5eh TG o UIEd shl L JTd <hIToTT |

The radius r of a right circular cylinder is increasing at the rate of 5 cm/min and its
height h, is decreasing at the rate of 4 cm/min. When r = 8 cm and h = 6 cm, find the
rate of change of the volume of cylinder.

g - |
SECTION -C

TR AT 13 ¥ 23 e T4 T 4 37 3 |
Question numbers 13 to 23 carry 4 marks each.

13. U foamera 3o foenfeln w1 frafiaan aun e uftem 0 % foft 3o T 6,000 1 e
TEEHR ST TTEAT 8 | TS his TR i a1t ot &t ST aTeft T & o 3 7 Farfiraan &
ToTu < ST <Tedt TSt Sed W 2 11,000 1o Bid &1 i 39 gifeafd sl somiord = aetenton
g e Hife qen sregg fafa & 5o ik T 9o o e & S areft Ui [
HITT | W& 2 3R e forRan fehs for feremmert 1 qoehm & =t |

A school wants to award its students for regularity and hardwork with a total cash
award of T 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. 3 AU ] Fq HifTC {78 B
fox) =2x3 = 3x% - 36x + 7
(a) TR g™ 2 |
(b) FRA FEAM 7 |
Find the intervals in which the function given by
flor) = 2x3 = 3x2 —36x + 7 is
(a)  Strictly increasing
(b) Strictly decreasing
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16.

17.

18.
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2
7 i J(X“L—Xde

+1)2 (x+2)
FYET

srraaﬁﬁq:f(x—a 3—2x—x%dx

. x2+x+1
Fmd.J()H_ 2 (x+2)dx

OR

Find:f(x—3) 3-2x—x%dx

Ife 7, b aYT T HHH I 1ol TR dead |iew 8, 9 9w 27 + b + 2¢ g afe
ﬁ T % |1 & Tl IV T T |

If 7, b and T are mutually perpendicular vectors of equal magnitudes, find the angles

which the vector 27 + b + 2T makes with the vectors , band Q.

1 Weres Srome @ 1 U1 gRI gl Wi ShIT -
JqH A 1 1T : 7 = 3x + 9y
SR+ x+ 3y <60
x+y>10
X<y
x20,y=20
Solve the following linear programming problem graphically :
Minimize: z=3x+09y
When : x+3y<60
x+y=>10
x<y
x>20,y=0

dd A T 3 ST dUT 2 el TT <hl Tic &, Sefeh 9t B T 2 T 97 3 el T & | It A |
T ATgesn 1 7i¢ et T Ot B H S 4 T8 91 376 9t B | § Ago5d] Teh ¢ fHehrel!
TS TAT IE T A 1 hl Tig U1 T8 | Wkl A Hiore o 9t A & B H 1eft 718 i
T T hT ot |

CLE
Ifg A 3T B Toda ged 8, df frg hifte fob A 3Tk B # & =7aw ush & g 1 Tiehar
1-P(A)-P(B)® |
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19.

20.

21.

22.

23.
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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 is transferred to bag B and then one ball is 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 is given by 1 — P(A") - P(B").

1 — 1
THIRT tan™! ( j >tan! x, (x > 0) % SREATI §A T I |
1— 1
Find the real solutions of the equation tan! (1 n Q =5 tan~! x, (x > 0).

IfE y = (cos x)* + sin1[3x 2, ?ﬁ%?ﬂﬁ@ﬁm |
3T
d? d
Ay = (see )2 &, Aamign 202 - 1) T3+ (20 ) =2
d
If y = (cos x)* + sin"' \[3x, find .

dx
OR

If y = (sec 'x)2, then show that x*(x2 — 1) 7+ (23 —x) e

— B j xtan x d

secx +tanx

T

X tan x
Evalvate : | ————————dx
sec x + tan x

0

STERe FHIRT v+ e - d = (x e¥ + y2)dy, (y # 0) Tl & HITT |

X
Solve the differential equation y - ¥ - dx = (x &¥ + y2)dy, (y # 0).

fig 23, -8) At 5 = ¥ = 1L et e i 35 e 5 e s ifere |

Find the co-ordinates of the foot of perpendicular drawn from the point (2, 3, —8) to

. 4-x y l-z
the line 2 "6 3 -
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Qig—q
SECTION -D

T TR 24 H 29 Toh Teh T o 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

24. TETRe fafr o T ¥ U @ Bis ABC, 1 @F%d ATd hifee e sfiwt & frgres
A(1,-2), B(3,5) 41 C(5,2) & |
YAl
Frfefaa ffeaa urere o1 arTi <6l HiwT o 9 § 7 F19 AT :
4
j(3x2+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(5, 2).
OR

Evaluate the following definite integral as limit of sums :
4

f(3x2+2x+l)dx
0

abc
25. Aa+b+c20TU | b ¢ a [=087, d ARG & oredt oy & firg Hifse fp
cab
a=b=c.
abec

Ifa+b+c=0and | b ¢ a | =0, then using properties of determinants, prove that

cab
a=b=c.

26. Tereht yea stfte ag=a X % forw ue fgameamd @fsran + : P(X) x P(X) - P(X) W fa=m
HIT, STA * B=A N B, V A, B e P(X) gRI URIiya &, &l P(X), 99=ad X &l 91d
IO (Power set) & | gIigT o * shufafa qen are=dt 8 31K 39 @ik o1 acaw
JTETE X 8 AUTHshAT * 3 1T P(X) T Sheet X Foshuviig ST 2 |

g

nmf(x)=3x4f4§mqﬁﬂﬁaww f:rR—{—g}—HR% | gITST foh £ Uk Wehehl et

? | 78 oft Sire HfST f £ U 3=sTes o 2 a1 & | 31a: (WD—)R—{—%}ﬁf
1 gfaert (£-1) 1 shife |
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Given a non-empty set X, consider the binary operation * : P(X) x P(X) —» P(X) given
by A*B=AnNB, VA, B e P(X), where P(X) is the power set of X. Show that * is
commutative and associative and X is the identity element for this operation and X is
the only invertible element in P(X) with respect to the operation *.

OR

4 4
Letf:R-— { —5} — R be a function defined as f(x) = 3x i 4 Show that f is a one-one

function. Also check whether f is an onto function or not. Hence find f! in

(Range of f) > R— { —g}

27. TWTSY foh =Haw a5k T58 §F%hel a1 fEU T 3T=IaH aTel Ueh egeid Wish shi SHaTs, 39
FUR hT B i A2 T 8 2 |
YT
Tfm"x=acos6+a9sine,y=asinG—aecosﬁ%%@ﬁgemmeWﬂw
i <hifore den 7 +ft firg hifore i a5k & foreht foig 0 W atfireie g feig F o gl m e |
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 @ +a0sinf,y=asin®—a0cos0
at any point 0 of the curve. Also show that at any point 6 of the curve the normal is at
a constant distance from origin.

28. 30 Fcdl < Ueh &L H, W 6 99 @S , 3 §cd Toh-Teh Shich, ATgoadl, IfaeToHT digd
TrehTet T | WU Sodll hl TEAT T UTRIhdl S T hIaT | 37d: 39 e 1 H1ed T
TEROT T4 hITTT |

From a lot of 30 bulbs, which includes 6 defectives, 3 bulbs are drawn one by one at
random, with replacement. Find the probability distribution of number of defective
bulbs. Hence find the mean and variance of the distribution.

29. Y@ T =31+5) — 2k + 31+ + 3k) @ fegai AL, 1, 0), B(1, 2, 1) 3R C(-2, 2, -1)
BT i gwae shi gl I i |

Find the distance between the line T = 31 + 5]A _ ok + 7»(3? + 3\ + 312) and the plane
determined by the points A(1, 1, 0), B(1, 2, 1) and C(-2, 2, —1).
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