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Please check that this question paper contains 12 printed pages.

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.

Please check that this question paper contains 26 questions.

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 :

)
(i)
(iii)
(iv)
)

(vt)

All questions are compulsory.
Please check that this question paper contains 26 questions.

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

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

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

Please write down the serial number of the question before attempting it.
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Qug - A

SECTION - A

U9 W& 1 W 6 a9 U W9 1 31k &I &

Question numbers 1 to 6 carry 1 mark each.

- o O a - a a 0
1. afg a=4i—j+k 3R b=2i—2j+k T, O I8 A=F Y I Hifwg, s fH
a+b % FHK T
O 0

- O - 0 0o 0o
If a=4i—j+k and b=2i—2j+k, then find a unit vector parallel to the

vector 5 +b.

2.\ 3R p 9@ Hifee, 59 6

g g O H] 0 O -
(i+3j+9k)><(3i—)\j+puk)=0 2l

Find A and w if

g ] g 0 U g -

(i+3j+9k)><(3i—hj+p,k)=0.

-~ [ 0DoO O . . e

3. Wr.2z+]—k)—5=omﬁa&ﬁwﬁmmzwmmﬂﬁm|

(oo o
Write the sum of intercepts cut off by the plane r. (21' +j- k) —5=0 on the

three axes.
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4. k& f&1 a9 & fou o gdis e
xX+y+z=2
2x+y—2z=3
3x+2y+kz=4

1 g g 2 2

For what values of k, the system of linear equations
X+y+z=2

2x+y—z=3

3x+2y+kz=4

has a unique solution ?

5. AT A TH 3x3 T L € AT [3A|=Kk|A| §, T k &1 AW fafew|
If A is a 3 x 3 matrix and |3A|=k|A|, then write the value of k.

O ina[] . N
afe A= o0 MEE A O<a<gﬁ T H Al o HT TH A@

- sina cosap
FIT S&T A + AT = 21, T, el AT, A &1 aftad 71

0 cosa  sina[ . o
If A= . 0, find « satisfying 0 <a< when A +AT = V21s;
[ Slno  cosaf] 2

where AT is transpose of A.

Qg -
SECTION - B

U9 WEAT 7 9 19 Tk Uddh Y99 & 4 3k gl

Question numbers 7 to 19 carry 4 marks each.

7. T 9 X H 4 9% TUT 2 FIeA 71 § Sdfh T 3T 9ol Y H 3 Hhe 1 3 et
1T g1 o T I (fan gfazam &) fodt ©F 99 § 4 et T S
Hhe qAT Tk hIcil U TS| YIfFehdl J1d hited for fepedt T 71 9 YH 9
[REAGIRIER
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3eraT
A T B IR-9T0 Ul & Teh SIS i SV © o[@ o foh 379 lg Teh el T
M et AT Rl AN 10 YT T @l bl Sitd T8l ddrl Ife A @ IR
I ST SIa 1 SHEST: TIFehdrd 1 ShiTelq |

A bag X contains 4 white balls and 2 black balls, while another bag Y contains
3 white balls and 3 black balls. Two balls are drawn (without replacement) at
random from one of the bags and were found to be one white and one black.
Find the probability that the balls were drawn from bag Y.

OR

A and B throw a pair of dice alternately, till one of them gets a total of 10 and
wins the game. Find their respective probabilities of winning, if A starts first.

8. Tog A(—1, 8, 4) § fagall B0, —1, 3) a2M C(2, —3, —1) =l fHa™ areft @ W
T T @6 o U] & a3l H1a Hiee | o1d: X@1 BC § fog A &1 yfafsa 3
THITT |

Find the coordinates of the foot of perpendicular drawn from the point
A(—1, 8, 4) to the line joining the points B(0, —1, 3) and C(2, —3, —1). Hence
find the image of the point A in the line BC.

9. TuIET fm 9R fog A4, 5, 1), BO, —1, — 1), C(3, 9, 4) 3R D(—4, 4, 4) T ¥ |

Show that the four points A(4, 5, 1), B(O, —1, —1), C(3, 9, 4) and D(—4, 4, 4)
are coplanar.

10. STI&HE THHIT
2y e dx+ (y —2x e)dy=0
&1 fafire ga1 I wifge safe fen € 6, A x=078, qy=1 %I

Find the particular solution of the differential equation
2y e dx+ (y—2x eY)dy=0
given that x=0 when y=1.
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11. T sraea gHiw &1 fafyre g Ja *ifse, fear 8 f& a0 x=0 8, <@t
y=1%

dy __ x+ycosxy
dx 1+ sinx

dy _  x+ycosx

Find the particular solution of differential equation : —Z = i
dx 1+ sinx

given that y=1 when x=0.

12. J1d SHIT ; [+ 33 — 4x — x2 dx.
Find : [Cx + 313 — 4x — 2 dx.

2x — B) e2*
13. J0d hifST : jgdx
(2x — 3)°
AT

2
X +x+1
A RIS I(x

24 )(x+2) *

2x —5) e*

Find : _[( dx
(2x — 3)

OR

2

x“+x+1
Find : dx
" I<x2+1)(x+2)

65/2/N 6
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14. Th y=x3+ 2x— 4 ! T @A b THIHT AT Hifoq, S foh W@ x+ 14y +3=0
W FrEEd ¥ |
Find the equation of tangents to the curve y=x3+2x—4, which are
perpendicular to line x+ 14y +3=0.

2
15. AfS x cos(a+y)=cosy g 1 fag wifsw f& % _ cos®(a + y)

sina
. A%y dy
31a: fag wifviT fom sina—35 + sin2(a +y)-> =0,
dx dx

SPEN

_ _ 20
Ife y = sin™! %x 451 4x ﬁ%,a‘rg—zaﬁﬁml

2
If x cos(a+y)=cosy then prove that ﬂ = w.
dx sina

2
Hence show that sinad—‘g + sin2(a + y)d—y =0.
dx dx

OR

_ _ 20
£y = sin] b 4\5/1 4%
H H

Find d_y
dx

2 2
16. HM A HiT : [ Y dx.
25 1+5"
2 2
Evaluate : [ Y dx
25 1+5"
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Lkin(a + 1)x + 2 sinx

E , x <0
H

U

X
Ie f(x) = 2 , x=0
DD\/1+bx—1
g x , x >0

x=0 R Hqd & dl a 9 b & HH J1d HITST |

Ebin(a + 1)x + 2 sinx

” <0

Iff(x)=% 2 , x=0
O

m1l+bx—1 x>0

B X

is continuous at x=0, then find the values of a and b.

18. T MR 10 1IN 3R 3 fet & I3 TRY w8A & T 145 T ¥, Sdfh 3 7S
3R 10 fe<T & T8 2R w4 o fAUR 180 &I €1 SRl o WAM 9§ Teh HUSH
AR TF &<t 1 I8 <RY F o M ITA-3T 9 &iwe | R & W—a
foeneft vam ¥ i A 5 el & I3 TRY & & %had 2 2 7fd 78 faw | 3o

e foeneff @ fored %0 T fow? 39 v § ®F-9 oI 9T e § 2

A typist charges ¥ 145 for typing 10 English and 3 Hindi pages, while charges
for typing 3 English and 10 Hindi pages are I 180. Using matrices, find the

charges of typing one English and one Hindi page separately. However typist
charged only X 2 per page from a poor student Shyam for 5 Hindi pages. How
much less was charged from this poor boy ? Which values are reflected in this
problem ?

19. x & T4 ¥ HIT : tan”l(x—1)+tan" x+tan~1(x+1)=tan " 13x.
YT

_1 Uy — 813 10 4x 1 1

fag ST fF tan 1[475 tan ™! tan12x;(2 x| < ——.

al—-12x2 0 M- xE <75
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Solve for x : tan ~1(x— 1) +tan ~lx+tan~L(x+1)=tan~ 13x.

OR
_1 Doy —8x30 10 4x O -1 1
Prove that tan™! 22— "% _[1—tan =tan "2x;[2 x| < —.
al-12x2 0 M — 4257 2B
Qg -9
SECTION - C

YT WET 20 W 26 TF T W99 o 6 31k $

Question numbers 20 to 26 carry 6 marks each.

20. HHRCA fafy ¥ 39 HSeR &7 &1 &9%ha 1 witag, e Y (2, - 2),
(4, 3) 3R (1, 2) T

Using the method of integration, find the area of the triangular region whose
vertices are (2, —2), (4, 3) and (1, 2).

21. URURI o TUrEE! &1 gA W Hg Hifve fF

)2

(x +y zx zy
zx (z + y)2 xy |=2xyz(x+y+ z)3
zy Xy (z + x)?
37T
o 0 20
e A= 2 108 9N A3—6A2+TA+kI,=0 &, T k 1 HH I FHIToT|
2 0 3p
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Using properties of determinants, prove that

(x + y)2 zx zy
zx (z + y)2 xy |=2xyz(x+y+ z)°
zy xy (z + x)?
OR
o 0 20
If A=) 2 17 and A3—6A2+7A+kI,=O find k.
2 0 3p

22. U& HarHex Afw T 50,000 ®I AT H FARTG w3 A= 1 IH TATE 39
Y YHER & diel (Y ) A’ 3R B H fAv # #t goe T 7, o
fAfeE o W HES: 10% 3R 9% oY ey ¥ 1 % Fv= #ar © f% 9 A’
H %1 ¥ &9 T 20,000 FFaferd & qen o B § w9 | F9 T 10,0001 TF IS
ft Imear © foF &8 @ &7 a1 Ui o ‘A’ # few wY, fS5at o s9m 9 B
T G &1 39 s YT 99E o) AEy oty gr g it foed T
TSI AfTHTH AT U B Hoh |

A retired person wants to invest an amount of ¥ 50,000. His broker
recommends investing in two type of bonds ‘A’ and ‘B’ yielding 10% and 9%
return respectively on the invested amount. He decides to invest at least
< 20,000 in bond ‘A’ and at least ¥ 10,000 in bond ‘B’. He also wants to invest
at least as much in bond ‘A’ as in bond ‘B’. Solve this linear programming
problem graphically to maximise his returns.
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[ X3 X3

23. 39 AN 1 GHHO Jd wifee, fSed qaaal

0 0 0
|i-2j+3k|]-4=0 qen

=l

- 0 O
r. ( 2z+]+k)+5 0

1 gfdesed Y@ gifed § 3R foreer gry x-3787 qe1 y-3781 W FIE MU Fd:T<
TR F |

Find the equation of the plane which contains the line of intersection of the
planes

-~ (0 o O

r.(i—2j+3k)—4=0 and

- O O
(21+]+k)+5 0

and whose intercept on x-axis is equal to that of on y-axis.

24, ﬁﬁm%@)“mﬁ = 4sinb o o g1 gefum we

2 + cosH
AT
Toen o < T st SO g sifuewdn stEde & v 7 ot vid @y
ik
Prove that y = _4sinb _ 0 is an increasing function of 6 on @,ED.
2 + cosb 2B

OR

Show that semi-vertical angle of a cone of maximum volume and given slant

height is cos 1 ﬁ%ﬁ
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25. AATfFA=RxRR®R* AT (a,b)* (c, d) =(a+c, b+d) 5V IR Tep fgememy
Hfsran 81 <uilze o + oy fafmg 9on ge=d 81 A § * &1 9@ 999 I
FHINT| A & JAh 999 (a, b) € A T Tqa™ off T HIC |

Let A=RXR and * be a binary operation on A defined by

(a,b) * (c,d)=(a+c, b+d)

Show that * is commutative and associative. Find the identity element for *
on A. Also find the inverse of every element (a, b) € A.

26. UMW T: ¥F YUkl H ¥ dF dEAW Agesan (forn gfaeemo T ) A T g
X T Hemel # 9 9ol 98t ' e Al § | X 1 WfHehdl S 1 i |
S T AT AT T ol J@ i |

Three numbers are selected at random (without replacement) from first six
positive integers. Let X denote the largest of the three numbers obtained. Find
the probability distribution of X. Also, find the mean and variance of the
distribution.
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