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

o 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.

o Please check that this question paper contains 26 questions.

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

° 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.
MATHEMATICS
fAeiRa g : 3 g0 SHTT 3 : 100
Time allowed : 3 hours Maximum Marks : 100
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QrET=T 397 :
G) N 397 fard &1

(i) T ST F A % 59 F¥T-99 F 26 F97 &1

(i) TUZ 3 & T97 1- 6 T 377 oTg-3% aTct J97 & IR Feddb J97 & [o7q 1 37 741k

gl

Gv) @IS T FH J97 7- 19 dF -5t 1 THR & F97 & 3R JodF §97 & 70 4 3%
freffa &1

(v) TUS T F J97 20 - 26 TF -3 II FFR & J97 & 3R I 97 & 7T 6 3%
freiia &1

(vi) I TG GREY 7 G 8ol FHIAT G99 &1 HHlF 7999 [7laq |

General Instructions :
(1) All questions are compulsory.
(it) Please check that this question paper contains 26 questions.

(iti)) Questions 1 - 6 in Section A are very short-answer type questions carrying 1 mark
each.

(tv) Questions 7 - 19 in Section B are long-answer I type questions carrying 4 marks
each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying 6 marks
each.

(vi) Please write down the serial number of the question before attempting it.
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Queg - A
SECTION - A

W99 W& 1 ¥ 6 Tk Uieh U9 ol Teh 3ieh S

Question numbers 1 to 6 carry 1 mark each.

a—b b—c c-a
1 qH fafge : |b—c c—a a-b
c—a a—-b b-—c
a—b b—-c c-a
Write the value of [pb—¢c c—a a-—b|.
c—a a—-b b-c
1 -2 30 2 30
2. A A=p @ B=g4 508 @1 BA=(b,) ¥, T by, +bs, T HITC
T4 2 50 )
2 14
1 -2 30 2 30
If A=p) fand B=g#¢ 50 and BA=(by), find by, +by,.

3. 9l 9va 2x 3 ®ifc & ARl *1 Fa gen fafay w1 g&s se@e 191 2

7

Write the number of all possible matrices of order 2 X 3 with each entry 1 or 2.

e~ ¢ o

4. 195 (o, B, y) & XZ - G°da H gfafafdd foig & fdunes fafaw)

Write the coordinates of the point which is the reflection of the point («, B, v)
in the XZ-plane.
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5. 39 fog o feaf wfew 9@ FIR S fr figell, s feafs afgw a+3b @ik

a—b & N MHAH 9 TEMEvE #T 1: 3 F UM § fq: faunfera a7

Find the position vector of the point which divides the join of points with

position vectors ;+3B and a — ﬁ internally in the ratio 1 : 3.

6. AR |a|=4,|b|=3 T a.b=6y3 ¥ W@ |axb| H AH I HIAC

If |5|=4,|l§|=3and g.g=6J§, then find the value of |gXb|.

Qg -d
SECTION - B

U9 HEAT 7 | 19 Tk Uddh W97 & 4 3k g1

Question numbers 7 to 19 carry 4 marks each.

7. x%fﬂ'{%ﬁ%nlrvl'{ tan 1525_ —tan~ —x>0

3TYAT
FIT % 2gin! BH— tan-1PLH _ T
fas 2sin BgH tan H—]E 1
Solve for x : tan™ 1E2_ D—ltan 1£,x>0.
xg 2 2

OR

Prove that 2sin~1 %ﬁ— tan_lﬁé—ﬁ = g
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3 Sfead 9 HiHr A 9= foan fof 98 smee™ & s=di ! %9 Ui H

What values are reflected by Seema’s

8.
FOM | Al 8 F=d HW FId, A T 1 T 10 e fierd | 7T e 16 o=d AR
T, A1 T® &I T 10 & Had | TeE fafy & T&m § a=ai & §eA iR
g1 foafka it 3@ w1 a1 & 38 fv=a § 19! &I 91 9o Fieiehal © 7
On her birthday Seema decided to donate some money to children of an
orphanage home. If there were 8 children less, every one would have got
3 10 more. However, if there were 16 children more, every one would have
got ¥ 10 less. Using matrix method, find the number of children and the
amount distributed by Seema.
decision ?
9. -q-[%;xzecos2t3ﬁ1y=esin2t%’ ;ﬁ‘[’gq—gﬁm‘% d_yz——yl()gx
AUl
[0, @] H Ax)=2 sinx+sin2x & T &AM Y0 1 TAMIG HIToIC |
If x=es2t and y=e®"2t, prove that dy_ _ylogx
Verify Mean Value theorem for the function f(x) =2 sinx+ sin2x on [0, ].
10. <MY T 9Sd e f:
0%
EELI : Ife x 20
f(x) =Be4 +1
H -1 ,3afcgx=0
x=0 T THA T |
Show that the function f given by :
1
F(x) = S(I-N;l ,if x#0
(x)= BEA +1
H -1 ,if x=0
is discontinuous at x=0.
65/1/E

Downl oaded From : http://cbseportal.conl

P.T.O.

Courtesy :

CBSE


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

Downl oaded From : http://cbseportal.conl

11. o y=5x— 3 — 5 i 3H T4 @1 Sl THIHLU 1A HIfSC ST foh W@ 42— 2y +5=0
& HHI T
Find the equation of the tangent line to the curve y=5x—3 —5, which is
parallel to the line 4x—2y+5=0.

5
12. ¥ 1 SINVT : [ll=1+ [e—2| + [x—3} dx
1
3rera

Waﬁaﬁﬁlﬁ J.l xsinx

+3cos? x

5
Evaluate : I{|x—1|+|x—2| +|x—3} dx
1

OR

I
Evaluate : I ﬂ dx
1+3cos2x

2x +1 .
x +1)(x +4)

Find : J'

14. @ SIS : [Bx+ 5W5+ 4x — 2x2 dx
Find : [(3x+ 505+ 4x— 2x% dx
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15. 3Tdhd THIHIU ki A HITWT :

L dy

ir + y— x+ xycotx=0; x#0.

Solve the differential equation :

xg—i/c + y— x+ xycotx=0; x#0.

16. T991 Tohel THIRIT &I BA HIfST :

(2 +3xy+y?) dx—22 dy=0, T T fF S& x=1 T @ y=0 T
Solve the differential equation :

(x% + 3xy +y2) dx—x2 dy =0 given that y=0, when x=1.

17. fR a+b 3R a—b ¥ o= & FIV I FITC FaF a=2i—j+3k 3R

b=3i+j—2k ¥1 o/: a+b TN a—p SH W FIEd TH FEH Fd FIC |

Find the angle between the vectors a+b and a—b if £=2f—jA+3IQ and

B=3?+f—2l? , and hence find a vector perpendicular to both a+b and a—b .
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¢ X— -1 -
18, U B x31:y_1 =Z—513941x24=%=2;1 e :

o eV o ¢ o

g | 3T Yfaeee fog 9 sifee |

. x—1_ y—1_ z4+1 x—4 'y z+1
Show that the lines 3 - 3 0 and 5 0

Find their point of intersection.

intersect.

19. TH 9 o 7 AShI IR 4 ASFRA H 9 Agsdl 4 faenfoi=i & et I |
gifehdl T wifeC fF 38 wHS § 3 w2 TeF €, fon ® % 59 w0 o
FH Y FH TH ASH! 76G9T B |

SRR

T Igfess =X X &1 fefatad wifasar s € -

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C C? 20? |7C%+C

C &1 M I HITSC 3R TH s & T1eF ot J1d Hifeg |

A committee of 4 students is selected at random from a group consisting of

7 boys and 4 girls. Find the probability that there are exactly 2 boys in the
committee, given that at least one girl must be there in the committee.

OR

A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C C? 2c? |7C%*+C

Find the value of C and also calculate mean of the distribution.
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WUs -9
SECTION - C
U9 HE&AT 20 © 26 % Ucdeh U9 & 6 3{eh |
Question numbers 20 to 26 carry 6 marks each.

20. TR % Heie R, S foF TH=aF AXA WSRIA={1, 2, 3, .......... , 10} §, 39 THR
IRAT T fF (@, b) R (c, d) = a+d=b+c;a, b, c,deA TH Joadl Ha¥ 7|
31d: qoadr = [(3, 4)] fafeT
Show that the relation R defind by (a, b) R (¢, d) = a+d=b+c on the AXA,

where A={1, 2, 3, .......... , 10} is an equivalence relation. Hence write the
equivalence class [(3, 4)]; a, b, ¢, d € A.

atx a—x a—x
21. W%Wﬁ%W@x%fﬂQW SIS : [a—x a+x a—x =0

a—x a—x atx

3rera
B -3 45
uﬁwﬁﬁﬁﬁmﬁwmmwA=% —3 4 1 FGhA FIA ST |
D -1 1
3Td: GHHLO ™ 8x—3y+42=21, 2x—3y+42=20, —y+2z=5 &l TA A4

HifeTT |

a+x a—x a—x
Solve for x : [a—x a+x a—x| = 0, using properties of determinants.
a—x a—x a+x

OR
B -3 40
0
Using elementary row operations find the inverse of matrix A = % -3 4
D -1 1

and hence solve the following system of equations 3x—3y+4z=21,
2x—3y+4z=20, —y+2z=>5.
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22.

23.

24.

TUEY f% U ofd geia Oig S9! SR h IR Syt wiv o §, & Sfda
AfYRAT A F I I SR VF i AR F TH-faer § R sifusman

AT —mh3tana |
27
areran

3 A T HITC S T f(x) = 290 _ 1 0< y< 2 FRE FHAH
2+ cosx

RIRETGRE et i

Show that height of the cylinder of greatest volume which can be inscribed in

a right circular cone of height h and semi-vertical angle « is one-third that of

. .4
the cone and the greatest volume of the cylinder is —~ mh3tan®a .

27
OR
Find the intervals in which the function f(x)= _4sinx x0< x< 2w 1s
2+ cosx

strictly increasing or strictly decreasing.

AR o TAN 9 39 TS 1 &hel T HISC S HOMHS -3 AU Toh
x2+y2=9 % g (—1,2V2) W Ei=h 7 i Y@ qen el grr o+ 2

Using integration, find the area of the triangle formed by negative x-axis and

tangent and normal to the circle x2+y2=9 at (—1, 22 ) .

g P(4, 3, 2) ¥ 9HAA x+2y+3z=2 W Tid T &a & UK & F<m® qen
AIEd g8 d1d I T § P o1 Gfdfores off 1 whifsie |

Find the coordinates of the foot of perpendicular and perpendicular distance
from the point P(4, 3, 2) to the plane x+2y+ 3z=2. Also find the image of P
in the plane.
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25. A, BT CTH 0 H U & TH TS & o o H IVTAD § o9 I 70 9
HIE 9 T AN T HY Tl h Siid ST 81 Afc A DA bl IRY HAl € d Th
ST Wi SR GIRard Jd hiTeiT |

A, B and C throw a pair of dice in that order alternately till one of them gets
a total of 9 and wins the game. Find their respective probabilities of winning,
if A starts first.

26. T HUN Y FFR & WA TAMI € : AT BIPR & | A THR H WX T Hi
AT T 360 YT B YR &1 e I &I @Fd T 120 81 o+l Th foa o
rfereRad 300 TS AT Wehdll € I SAfIRaH T 72,000 T H Ghdl &1 B IHR
& Wl I FEA, A YHR & Wl I T 9 fasman 200 9 Afuew T8 @

Tehdl | HYT A R o Tdh el W T 100 3 B TRR & Tl W T 50 A9
HAE S

HOAT o STfereham o & faT 39 wwen o e g fean wifsw) e
R Afehad oy off I HiC |

A company manufactures two types of cardigans : type A and type B. It costs
% 360 to make a type A cardigan and ¥ 120 to make a type B cardigan. The
company can make at most 300 cardigans and spend at most ¥ 72,000 a day.
The number of cardigans of type B cannot exceed the number of cardigans of
type A by more than 200. The company makes a profit of ¥ 100 for each
cardigan of type A and X 50 for every cardigan of type B.

Formulate this problem as a linear programming problem to maximise the
profit to the company. Solve it graphically and find maximum profit.
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