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Please check that this question paper contains 11 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)
(v)

(vi)

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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Queg - A

SECTION - A

U9 GET 1 ¥ 6 Tk Uik U9H ol Ueh 3k g |

Question numbers 1 to 6 carry 1 mark each.

1. 9t 9va 2x 3 ®ife & AR 1 o e fafgn S g8+ stage 131 2

T

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

9. A% |a|=4,|b|=3 T a.b=643 %, @ |axb| & W I AT

If |g|=4, |g|=3and g.g=6ﬁ, then find the value of |;><b|.

2 30
-2 3
3. aft A=3 D7 B=T4 55 % A9 BA=(b,) £, T b, +b,, T FIFA
o -2 30 7 5
If A=) fand B=g#¢ 50 and BA=(by), find by, +by,.

[l aNl el o ¢

4. T9g (o, B, y) & XZ - G°da H gfafafda fog & fcunes fafaw)

Write the coordinates of the point which is the reflection of the point (a, B, v)
in the XZ-plane.
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a—b b-c
Write the value of |[b—¢c c—a a

c—a
—Dl.
c—a a—-b b-c

6. 39 g feafa Tfew I AT ST F fogell, fom fefd afew a+3b aiR
a—b & H HAM a6 Y@WETS 1 1: 3 % UM § 3id: AN & €

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

position vectors a +3]§ and E — B internally in the ratio 1 : 3.

Qg -d
SECTION - B

U9 WEAT 7 W 19 dh Udh W97 & 4 3k g1

Question numbers 7 to 19 carry 4 marks each.

7. AU SHicad W G\ A fve o for o srurera & a=di @l $9 Ui <H
FM | AfG 8 =8 HT T, O TS & T 10 3 e | W Al 16 a=d AR
21, T I &I T 10 A fHard | oTegg fafy & 9 9 =l i e S |
g1 foafta Uit 9 &I W & 36 fe=a § el &9 91 Jod Sotehdl © 2

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
% 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. What values are reflected by Seema’s
decision ?
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8. TR f& ¥ed we f:

01
E@ ,?Tﬁx;to

f(x) =Eb%c 11
H -1 ,3fcx=0

x=0 T 37Hdd 2|

Show that the function f given by :

D%_l
"2 ifx#0
f(x)zge%ﬂ

g5 -1 ,if x=0

1s discontinuous at x=0.

5
9. T I HIC o [{le—1+p—2+x—3} dv
1
Jrar

9 I ﬁﬁl@ J.1+ xsinx

3cos? x

5
Evaluate : J’{|x—1|+|x—2| +[x—3} dx
1

OR

n
Evaluate : I ﬂ dx
1+3cos X
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10. 1A hIFST :I(3x+ 5WH+ 4x— 2x2 dx

Find : [(3x+ 505+ 4x— 2x2 dx

11. 99 Toha THRI0 &I B HifST :

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

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

L@-x0 1, _qx
—Lian 1% x50,
Txg 2t

12. x % faT @ HINT : tan

SREN

B [c ] | Y
fag *ifST fF 2sin Bgﬁ tan 53—15—1

Solve for x : tan™ 1EQF_D——tan 1X ,x>0.

Prove that 2sin—! %ﬁ— tan™
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13. TH 99 o 7 AShl IR 4 AS(RA H ¥ Agesdl 4 faento=i & &t I TR |

TIfIehdl A RifSL fh 39 w8 | 3 3w 2 sk ¢, foa © fF 39 w0t A
FH H FH TH AGH! I T |

S PEN

& A =X X & Fefafaa wifaswd s ©

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

C & M Jd HITSC 3R TH sl & {IeA ot I Hifeq |

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

CQ

2

2C

7C%+C

Find the value of C and also calculate mean of the distribution.

¢ » e x—1 -1 +1 -4 +1
14, Tofsu fp Yt 2~ =YY"~ - Z qer & =Yz yfaese St
3 -1 0 2 0 3
g | T Ufaeese fog I Hife |
. x—1 _ y—1 _ z+1 x—4_y_z+1.

Show that the lines 3 -3 0 and 5 0 3 intersect.

Find their point of intersection.
65/2/E 7
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15, 7 voe SR y—e2t 3, A firg o fp W o Y 10EX
dx x log y

3AAAT
[0, 7] H A(x)=2 sinx+sin2x & T AETHH 0T 1 TAMIG HITIC |

If x=e%52t and y=e5"2¢, prove that dy_ _ylogx
dx x log y

OR
Verify Mean Value theorem for the function f(x) =2 sinx+ sin2x on [0, ).

16. e a+b 3R a—b ¥ &= F FI T FINT TaF a=2i—j+3k R
b=3i+]—2k 1 3@: a+b TM a—p SH W FeEd TH HEI I HIWC
Find the angle between the vectors a+b and a—b if ;1:2?—j\+3l2 and

BzS/i\+j\—2|2 , and hence find a vector perpendicular to both r:l+l; and gl—f) .

17. S5k y=Bx— 3 — 5 hl 39 T30 L@ 1 FHIHLT J1d KIS S o @M 40— 2y +5=0
& HHIW 2
Find the equation of the tangent line to the curve y=5x—3 —5, which is
parallel to the line 4x—2y+5=0.

18. 3Tahel THIHI il §A hIST :

x% + y— x+ xycotx=0; x#0.

Solve the differential equation :

xg—z + y— x+ xycotx=0; x#0.
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2x+1
+1)(x2 + 4)

19. M FIfC : [

2x +1

Find : I(x2 +1)(x2 T2 dx

@ ue - |
SECTION - C
U9 WEAT 20 W 26 Tk Udeh U971 o 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

atx a—x a—x
20. wﬁm’%wuﬁ%mﬁx%ﬁdqw HIfST : la—x a+x a—x[ =0

a—x a—x atx

SPEN

B -3 40
N 0 ne
gRiHeh Gfort Gfshamati o1 TN ik STegg A = 2 -3 4ga kA T RIS |

D -1 14

37d: RO R 8x—3y+42=21, 2x—3y+42=20, —y+z=5 1 TA A

it |

at+x a—x a—x
Solve for x : la—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
P -1 14

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

22.

23.

AR o TAN § 39 TS h1 &hel T BT S HOMHS -3 qAT Toh
x2+y2=9 % g (—1,2V2) W Ef= 7 TRl Y@ don sAfaets gr1 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 ) .

TH TN A TFR FH XTI E : Ad BIFR | A THR &l WX I7H i
AN T 360 TAT B YR 1 W M &I AFd T 120 €1 &9 Tk foq |
AfYeRad 300 T 1 Tehell ©  SATUHAH T 72,000 TH FR el €1 B THR
& W B T, A IHR & W H T 9 fasmay 200 ¥ Afaw T8 @
gFdl | HIA A ThR & TIh WX T T 100 3R B TR & WX W T 50 oY
FHAT T |

HUA & fhaH oY % U 39 T @1 s g g wifsw ) e
B Ahae oy off I it |

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 I 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.

A BT C T %0 H U & THh Ae ! IR a1 9 SV & 9d ah 38 9
T 9 T IN YT h WA kil S(id Sl ¢ | Ife A T &l YRY KLl & a1 ST
S Wi R GIeRard J1d hiTeiq |

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.
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24, TUTC fF TF @9 T viF SEdt SO h AR A F0r o ®, & FAara

25.

26.

AfYRAT AT F I I TR W i AR F UhH-faer § R ifushan
3T %wh3tan2oc%|

SPEN

9 {qUa Ja hited [SH Hed f(x) = ;fﬂ — x;0< x< 2 T g¢uA
COSX

71 fRER gEHH B

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 x,0< x< 2w 18
2+ cosx

strictly increasing or strictly decreasing.

fdg P4, 3, 2) § IHAA x+2y+3z=2 W Wid T &d & UG & [Id¥rh qo
TIEd g8 d1d Il da § P o1 Sfdfars off T shifsre |

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.

T T Heier R, W1 foF TH=ad AXA WRIA={1, 2, 3, ......... , 10} €, 9 THR
IR 8 fF (@, b) R (c, d) > a+d=b+c;a b, c, de A THh JoIal Gad ¥ |

31d: qoadr = [(3, 4)] fafeT

Show that the relation R defind by (a, b) R (¢, d) = a+d=b+c on the A XA,
where A={1, 2, 3, ......... , 10} 1s an equivalence relation. Hence write the
equivalence class [(3, 4)]; a, b, ¢, d € A.
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