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Candidates must write the Code on
the title page of the answer-book.
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foRaT SITET | 10.15 S & 10.30 91 T BT hadl TH-T I T 37N 39 7y & E 3
IAL-YEThT T HIE IR T for@ |

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.

I

MATHEMATICS
feiia gq7 : 3 gque 3BT 37% : 100
Time allowed : 3 hours Maximum Marks : 100
Wﬁ%ﬂ:
(i) G g7 AT E |
(i) BHYHITH29 F97 8 S5 aR @uel F [ayifaa & : 37, 7, Gasrg | @e 4 Jo7 8
o8 @ 3% U 3F HT &8 | TS T H8 Jo7 8 977 @ T G1 b H1 & | @8 g §
11 597 & 574 @ 9% SR 3% #1 8 | @U8 T 7 6 I97 3 578 @ 5% &: SiH H1 & |
(iii) @S 37 H G FoH] 3 I T Ve, U 1T 7Y J97 1 HvIhalFar 15T T Gbd 3 |
(iv) O 397 97 F fashey 787 & | 1% o IR 371 a157 3 Fe) 7 7o 8: 371 a1t 3 3o 4
SR fabeq 8 | UG @i Jo71 § @ 37191 T &1 faehed 57 AT E /|
(v) TP F TN FI IFHIT T& 8 | e TTIE §l, @ HTT TFTTHIT TGRIGET T
qHIE |
65/2 1 [P.T.O.

Downl oaded From : http://cbseportal .con Courtesy : CBSE


http://cbseportal.com/
http://cbseportal.com/

Downl oaded From : http://cbseportal.conl

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.

g - A
SECTION - A

T HE&AT 1§ 4 T Y I 1 3TH H1 8 |
Question numbers 1 to 4 carry 1 mark each.

1. AR@xDb) + (@ b)Y =225qu1 |7 |=58,d1 | b | A feifae |

If (2 x _b>)2 +(a - B))z =225 and | a | =5, then write the value of | b |

3x
2. W%ll:_ﬂﬂszc_ldx

) 3x
Find : j—3x— ] dx

3. gfe f B fix), x = 0 WHAA &, a1 k 1 4 fafau :

(. 3x
sin =~
2
o) = 3 , x#0
L k ,x=0
If the following function f(x) is continuous at x = 0, then write the value of k.
(. 3x
sin -
2
o) = 3 , x#0
L k ,x=0

4. 3G A, I 2 T Teh FHUVI TG & TAT det (A) =4 7, A det(A!) 1 AH feAfaw |

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

T TET5 W 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

1+
mwaﬁw%xz+y=—xl’wwwm6ﬁﬁq |

d 1+
Find the integrating factor of the differential equation EXX +y= _xz

Aeafm @ =1+3)+k b=21—] k3 =21 +7] + 3k Teacia &, o 1 & AW
T I |

If the vectors @ = ? + 3? + 12, b= 2? — _/]\ — 12 and ¢ = X? + 7? + 312 are coplanar, then
find the value of A.

T §ATE WETS JAfehad 250 AT sl AT HU bl & | Th J2H Jvft & feshe
% 1,500 AT T 207 % e W R 1,000 T ATH HHTAT T Hehdl & | TRATS 67 d HH
25 ©id gom ot o forw sRfara et 2 | qenfy werm sioft Y e %1 @ w9 3 T4 I
A 20ft & feehe | AT T I ST < & | T8 AT B o 17T foh THRATS o ATH
FAfrhaHTeRoT o fT fepa—Tera feshe 9= ST, Sutiers & Wges Tium= gHEm =1 |

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.

11 STTIE TR | x TT y o HH 14 hITT :
(x 5 j (3 —4) ( 7 6)
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)
2 + =
7y-3 1 2 15 14
Afg f(x) = sin 2x — cos 2x%,?ﬁf‘(%)3ﬂﬁ$l|\aQ |

If f(x) = sin 2x — cos 2x, find f@
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10. WWny%)XCZ(x—FD (y + 2) 1 SATIeh B JTd 1T |

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

cos x dx

11. Sn?raﬁliém ——
\/8 — sin? x

. cos x dx
Find: |——
8 —sin? x

12. T dogi Soid b1 e r, 5 3/, Y o @ v @ R 3 ST b, 4 A S @
T B | 9 = 8 T 9T h = 6 Tl B, 1 3Hh 3T o TR <hl €T T <hITTT |

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 -4
SECTION -C

T HEAT 13 23 9 TS Y 6 4 3§ |
Question numbers 13 to 23 carry 4 marks each.

13. W foermera s faenfefar =t frafiraan qen sfed ufism 1 % foft 3 2 6,000 1 Fohg
R ST =TgaT B | Afe s uftsrm s aret st & S areft it o i 3 | Frafirad &
fore & St areft it e W T 11,000 9T Bd & ar 39 gt s semfordt afieon
g Tefua Hive qen 3egg fofy 9 5 Steh Tois ed o e @ S areft U1 9
I | T8 g1 3R go fetfan e fotu foermers 1 queehr ¢ =fen |

A school wants to award its students for regularity and hardwork with a total cash
award of ¥ 6,000. If three times the award money for hardwork added to that given for
regularity amounts to I 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. 37 AU ! A1 HIFAT F7H Bt
o) =2x3 —3x2 - 36x+ 7
(a) TR 98 2 |
(b) FHat gremT 2 |
Find the intervals in which the function given by
fox) = 2x3 — 3x2 — 36x + 7 is

(a)  Strictly increasing
(b)  Strictly decreasing
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15.

16.

17.

18.

65/2

2+ x+1
amaﬁﬁq:j(xx x dx

+1)2 (x+2)
YT
szj(x—3)\/3—2x—x2dx
. X+x+1
Find : Gt 12 (rt2)
OR

Find:f(x—3) 3—2x—x*dx

Ife 7, b U1 ¢ T URHI Aol TER dded d1ey 8, a1 96w 27 + b + 27 g "iew
2, b U1 ¢ % 1Y S Il 10T [ I |

-

a

If a, b and € are mutually perpendicular vectors of equal magnitudes, find the angles

which the vector 27 + b + 2¢ makes with the vectors @, b and <.

et Wk TITH AT 61 UM R 8ol ST7d <hITMT -
WWWW:Z=3X+9y
Jafeh : x+ 3y <60
x+y>10
x<y
x>20,y=>0
Solve the following linear programming problem graphically :
Minimize: z=3x+09y
When : x+3y<60
x+y=>10
x<y
x>20,y=>0

IAATIAA AU 2 FATTHI TC &, Toh AABH2 AT AAT 3 HieAl e 8 | ST AT
T AgSA1 1 g e = Ot B | ST & 718 a9 319 9t B | § AgTsAqT Tk g, R
TS qUT g Teh ATl TT <hl ig U1 T3 | TRkt STd shife fo 9 A & B o s1efl 8 7ig
T Tt oft |

CRE
Ife A 3R B T gt 8, i firg e 6 A 3t B # & =7aw © & g9 6 wifiehar
1-P(A)-P(B)? |
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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").

19. GHERT tan™! [H) ltan Lx, (x> 0) % ITEdideh et TTd ST |

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

20. aﬁyZ(cosx)’“rsin‘l\/gc%,Fﬁ%xzfﬂﬂw |

JAYT
G y = (sec'x)? B, 1 G b 222 - 1)3_,26%+ (2x° —x)%xzzz

d
If y = (cos x)* + sin"! A[3x, find EXX

OR

d
) o=2

d2
If y = (sec 'x)2, then show that x2(x — 1) d_x% +(2x3—x

¢
21, maﬁa?rmf LAY

secx +tanx

T

xtanx
Evalvate : | ———— —dx
secx +tanx

0

22. 3T FHET y - e - dx = (x e¥ + y2)dy, (y # 0) 1 & HINAT |

Solve the differential equation y - e dx= (x ev + y2)dy, (y = 0).

23. fag (2.3, 8)@‘(@14 R % T R STl T o 3 g % Fidarien w1 shifer |

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

. 4-x y 1-z
the line > "6 3
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24.

25.

26.
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SECTION -D

T T 24 | 29 T T I h 6 37 7 |
Question numbers 24 to 29 carry 6 marks each.

THTehe fafer 3 T § U W st ABC, T &%hat FTd hifae fyeeh fiwt & e
A(1,-2), B(3,5)au1 C(5,2) # |

JAYdT
freferfaa ffeea aameRetr 61 AT <6t €iHT % €9 § 9 F1d I
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

j(3x2+2x+1)dx
0

abec

AGa+b+c#0TU | b ¢ a |=0%, q AR o TUredt & T & firg hife fp
cab

a=b=c.
abec

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

a=b=c.

Torelt wea 31T ag=a X o fotw e fgamamd afsman « : P(X) x P(X) — P(X) | fo=m
HIfTT, SHA *B=A N B, ¥ A, B e P(X) g1 991 &, &l P(X), 99=ad X I °1d
T (Power set) & | GIST foh + ShATS e a1 @e=d & 31K 36 WihaT T deamh
JraFd X g a1 |k * o fo7u P(X) H shael X ScshAviiT 7ed 7 |

YT

nmf(x)=3x4f4§mtrﬁwﬁﬁ@w f:rR—{—g}—HR% | EITST Tk £ Tk Ueheh! Hei

2 | 78 +ft St KIS fop £ Tk 3T=sTes BoH & o1 =1 | 3 (Wﬂ—)R—{—g}ﬁf
o1 gfqerm (f1) 7ma Hif |
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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=AnN B,V A, 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-— { —g} — R be a function defined as f(x) = 3x i e 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 — { —%}

27. TS foh =IIaH T3 I3 &A% a1 U T 3TRIGH aTet Teh Seai i I hl HdTs, T8

R B H A2 THEd 2 |
YAl
T x=acosO+absin, y=asin®—a0 cos Ok FRH fog O T T {1 I FHIHWT
A e e g ot g HIfT hl o1sh o Toret foig 0 T Sfureis e fog § SRR g W g |
Show that the right circular cone of least curved surface and given volume has an
altitude equal to \/5 times the radius of the base.
OR

Find the equation of tangent to the curve x =acos 6 +a0sinf,y=asin0®—a0 cos 0
at any point 0 of the curve. Also show that at any point 0 of the curve the normal is at
a constant distance from origin.

28. 30 Fodl % Th &L H, TEH 6 58 @S &, 3§08 Th-Teh Hich, ATGosdl, T Higd
Tt U | WU Sodl Y TEAT T TTRIhdT 5 HTd hITIT | 37d: 3H e T HIET a1
TEOT A hITT |

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. W@ ¥ =31 +5] -2k + A1+ + 3k & fefgait AL, 1, 0), B(1, 2, 1) 3R C(-2, 2, -1)
I it Foae i gl 1 i |

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