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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.
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General Instructions :
(1) All questions are compulsory.
(i1) Please check that this question paper contains 26 questions.

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

(iv) 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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SECTION - A
W9 HEAT 1 ¥ 6 ek Ueleh W9 T 1 Ak T
Question numbers 1 to 6 carry 1 mark each.
+3 —2
1. FRxeN 3R x3 . |=8 & T W W How
—-3x 2x
x+3 —2 .
If x e N and =8, then find the value of x.
—-3x 2x

2. YRR WY GiHA C, > C,+2C, 1 38 FHiRo W &Ey

@ 1003 Iml O

® 0 02 G-l B

Use elementary column operation C, - C,+2C; in the following matrix
equation :

® 10 03 1D 1

0
® 05 0z G-l B

3. WHifc 2x2 & A AT ARl H1 FEA, w1 T&® 3Ead 1, 2 94T 3 T,

foTrET |
Write the number of all possible matrices of order 2 X 2 with each entry 1, 2
or 3.
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4. 9 fag % feafq wfew fafew s foged, fome feufa wfew 3a —2b o1 2a +3b
g, & faa o1 X@RaE #1 2 : 1% SFIIE | diedr 2

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

position vectors 3a-— 26 and 2a + 31; in the ratio 2 : 1.

. . . > o o 0 - O O .
5. 37 A dicwl & Hen fafee S Afewll a =2+ +2k A b=/ +k I W
SERS
Write the number of vectors of unit length perpendicular to both the vectors

- o O O - 0O 0O
a=2i+j+2k and b=j +k.

6. U TUTA 1 G GHIHIU J1d HiE, S T x, y TR 2-3781 W HHI: 3, —4 AR
2 3q:WE Hred B |

Find the vector equation of the plane with intercepts 3, —4 and 2 on x, y and
z-axis respectively.

Qg -9
SECTION - B

U9 WEAT 7 9 19 Tk Uk Y99 o 4 3k g1

Question numbers 7 to 19 carry 4 marks each.

7. 39 fag & fdons wifsTe sl = faigedi A, 4, 1) SR B, 1, 6) ¥ TR 9T o
@1 XZ 99 1 Yfd=se &l €1 98 hi0 off I HIFST ST I8 3@ XZ THd
& WY T ¢

Find the coordinates of the point where the line through the points A(3, 4, 1)
and B(5, 1, 6) crosses the XZ plane. Also find the angle which this line makes
with the XZ plane.
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8. wwﬁa@ﬁaﬁamgwﬁzg—fj—ﬁaﬁ?2?+2mj+315%| 3 A1
foRult o FHIGR <1 A1k Aice 91 Hitee | foreruil o |fqel 1 T itk THIW
IS AT &he 1A HIfT |

0O O 0 o O 0
The two adjacent sides of a parallelogram are 2i —4j—5k and 27 +2j +3k.

Find the two unit vectors parallel to its diagonals. Using the diagonal vectors,
find the area of the parallelogram.

9, TS UMl Hhd & T H Tk Afdd T 5 Siaal § Ac 39 4 9 It H& W Sl
T A IT X 1 TR @1 8 | 98 AfHK 3 IR 61 Thepdl 1 0 &fal § AAfepd =R
Y JSI &I U HH W A BIS odl ¢ | AT R S/ S areft AT i
ERIKIIEICECHIE Iy

SPEN

TF I H 47 § | Ag=san ol A for wfqeema & fenreft 7€ oI SH1 Tthg 18
T | TEHT F Wifaehar § T Ot A 9 A 9 €2

In a game, a man wins ¥ 5 for getting a number greater than 4 and loses
¥ 1 otherwise, when a fair die is thrown. The man decided to throw a die thrice
but to quit as and when he gets a number greater than 4. Find the expected
value of the amount he wins/loses.

OR

A bag contains 4 balls. Two balls are drawn at random (without replacement)
and are found to be white. What is the probability that all balls in the bag
are white ?
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10.  xSI0% 4 (sinx)Cos* T x & FTU&T ATHAT HITT |

SPEN

d?y d
AfE y=2 cos(logx) + 3 sin(logx) T, T fag HifaT f x2d—g+xd—z+y=0 &
x

Differentiate x5 + (sinx)°°$* with respect to x.
OR

2

If y=2 cos(logx) + 3 sin(logx), prove that x2 M +x d_y +y=0.
dx2 dx

11. IS x=a sin 2t(1 + cos 2t) Ty =b cos 2t(1 — cos 2t)%, al t=£ ™ 3_}/ 1A HIFTT |
X

If x=a sin 2t(1 +cos 2t) and y=b cos 2t(1 —cos 2t), find % at t =£.
X

12. af Tk y2=ax3+b & fdg (2, 3) T T¥ @1 T THIHU y=4x—5 &, I a q
b o HM M HITST |

The equation of tangent at (2, 3) on the curve y2=ax?>+b is y=4x—5. Find
the values of a and b.

13. @ HIST . I#dx
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2 sin®x
) Sinx + cosx
AT

3
2
HH G RIS £|xcos'rrx|dx

a
2

-2
sin“x
Evaluate : g— dx
sinx + COSx
OR
3
2

Evaluate : £|x cos x| dx

15. [ I : [(Bx + V4 — 3x — 2x2 dx
Find : [(3x + 14 — 3x — 2x2 dx

16. 37T THIHIU Tl A ST ;

dy dy

+ Y = f— —_—
y xdx * ydx

Solve the differential equation :

dy dy

+ Y = f— —_—
y xdx * ydx
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17. fgdta =qufer § TH 9901 & Fo &1 Adhel GHIH F1d Hifse St e vafi
T T F B

Form the differential equation of the family of circles in the second quadrant
and touching the coordinate axes.

18. x % oL & HIWT : sin~ lx+sin~ (1 —x) =cos ™ lx

AAAT
2
I cos™ —+cos %=a % 1 fag +ifsE W x Z—bcosa+z—2=sm2a gl
a
Solve the equation for x : sin ™ lx+sin ™ }(1 —x) =cos ™ 1x
OR
ax .,y _ x2 xy 7 A
If cos "=+cos "==a, prove that —5 —2—- cosa + 25 =sin“«
a b a2 ab b2

19. T & 1 < YR & 910 (a9 99) # o7 Fafe| fean 9ga sve # 10%
=TS 3R R d10E # 12% =& fHedr €1 g8 &l T 2,800 Fel S T g3l |
g IS TR 7 ASAT-Iel! dhieh AUSl H ¥ T B, 9 39 T 100 HH AT
gTed BTl 3Ty fafy @ @ wIfSe fof g2 3 fha o= fafia feam g
TS 1 TeIUS fedn | <M fohan STom ) 59 yeR § Si-91 goF guin W ¥ 2

A trust invested some money in two type of bonds. The first bond pays
10% interest and second bond pays 12% interest. The trust received ¥ 2,800
as interest. However, if trust had interchanged money in bonds, they would
have got ¥ 100 less as interest. Using matrix method, find the amount invested
by the trust. Interest received on this amount will be given to Helpage India
as donation. Which value is reflected in this question ?
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SECTION - C

U9 WEAT 20 § 26 Tk ek W9 & 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. YVTFR & TE A’ AR B &1 A T 12% TR 3R 5% FEFRIRE TES 8 Sain
B H 4% g 3R 5% wERIE Tfas g1 fugt & feafq wiemr & arg feam
HI T g7 Th U ®Ua & fau &89 9 w7 12 .. ey iR 12 fo.
HEHIN TEE i STevdehd ¢ | g ‘A’ 1 qed % 10 Ifd fh.m. oI B &1 g3
z 8 gfd fhm. & 1 eer@ g)1 Uiehfad #iIfWT f 38 T YR &1 foraet @e
TIN HTAT AT foh FH ¥ HF HFd H qWH q@l hl TEwIhdl T4 7 S|

There are two types of fertilisers ‘A’ and ‘B’. ‘A’ consists of 12% nitrogen and
5% phosphoric acid whereas ‘B’ consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for his crops. If ‘A’ costs ¥ 10 per kg
and ‘B’ cost ¥ 8 per kg, then graphically determine how much of each type of
fertiliser should be used so that nutrient requirements are met at a minimum
cost.

21, 20 =3 T U 5 WS T AYAIE HRor 4 i T €1 9N g ST
fqearaqT o Gfed Mt T, @ @& Gal ol e i &A1 1 Gl 9
JA BT Fed b1 HIET qLT FERO7 o J1d Hif |

Five bad oranges are accidently mixed with 20 good ones. If four oranges are
drawn one by one successively with replacement, then find the probability
distribution of number of bad oranges drawn. Hence find the mean and
variance of the distribution.
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22, foig P, forgen feufa wfew 2?+3D]'+41E%@wa E.(2?+D]'+31E)—26=0W
©id T @ & e s feufa wfqw qen e g 9@ wifT 9a H P
gfafses off @ ifsC |

Find the position vector of the foot of perpendicular and the perpendicular

0O 0 0
distance from the point P with position vector 2i +3j +4k to the plane

- (oo 0
r .(21' +j+ 3k) —26=0. Also find image of P in the plane.

23. TyfsU o wa fgemurt wfear S A=R—{—1} W 9T a, b ¢ A & fayU
a*b=a+b+ab R URYIMNG & %= faf™a don =g 81 A § * &1 qo@qs
3TE9d A HitaY qo1 f9g T fF A &1 To® 999 FhAvid ¢ |

Show that the binary operation * on A=R —{—1} defined as a*b=a+b+ab
for all a, b € A is commutative and associative on A. Also find the identity

element of * in A and prove that every element of A is invertible.

24. Tag wifve fF wwfgarg fe, f5aHd ¢ 5= &1 Tt oiqga ien T 8, &1 =
IRAT 631 Tl
3AUAT
Ifg Uk Tuehiol e H ol qen wew oo 1 AN fean e 9, @ quiEe fE e

] TR ATRdH BN Sefh 3k oﬁdwwgg‘lﬂll

Prove that the least perimeter of an isosceles triangle in which a circle of radius
r can be inscribed is 6/3 r.

OR

If the sum of lengths of hypotenuse and a side of a right angled triangle is
given, show that area of triangle is maximum, when the angle between them

is I
3"
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25. fag FINT fF T% y2=4x 3R x2=4y, 3T T & AR HI qH TR I A
aied & S for X@efi x=0, x=4, y=4 3N y=0 gQ =g 2|

Prove that the curves y2=4x and x2=4y divide the area of square bounded
by x=0, x=4, y=4 and y=0 into three equal parts.

26. ARUTRT & Toremf @1 wE R fag FifST fF AABC Tw gufgerg s € afe

1 1 1
1+ cosA 1+ cosB 1+cosC |=0 %l

cos?A +cosA  cosZB + cosB  cos?C + cosC

AT
T& THMER & I @1 fafye gaR & 99 A, ‘B’ &R ‘¢’ €1 HH 7 T YHR
%1 TH-TH U A T 21 § G| e 7 A’ THR & 4 T, ‘B’ TR & 3 9 AR
‘C IR o 2 U9 % 60 H WIS i @ 7 ‘A’ R & 6 U, ‘B’ TR h 2 U
HAC YRR F 3T 70 H @l | g fafy 9 ush TR & 99 1 4od I

eIl |
Using properties of determinants, show that AABC is isosceles if :
1 1 1
1+ cosA 1+ cosB 1+cosC |=0

cos?A + cosA  cos?B + cosB  cos2C + cosC

OR

A shopkeeper has 3 varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased 1 pen
of each variety for a total of ¥ 21. Jeevan purchased 4 pens of ‘A’ variety,
3 pens of ‘B’ variety and 2 pens of ‘C’ variety for ¥ 60. While Shikha purchased
6 pens of ‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for I 70.
Using matrix method, find cost of each variety of pen.
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