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Candidates must write the Code on the
title page of the answer-book.

o FUT AR fh3E AT GEAIB 11 2 |

o TH-UF ¥ M FH A IR U U FIg T F BH IW-YEIH b JE@-I8 |
ford |

o FHUA A F T oh 39 THA-0T H 29 TH F |

o THUIT UYA HT I FIGAT & HA W UgA, U9 T ShATH Aava ford |

e TH YU Wl Ygd o foIT 15 Tiee o1 wu=r T mn 2 | wea-uw o foawr gty
T 10.15 & foFaT ST@WW | 10.15 &9 @ 10.30 S d B had YIH-UF I UGl
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e Please check that this question paper contains 11 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.
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MATHEMATICS

AgRa a3 : 3 To2 S7feBaT 37% : 100
Time allowed : 3 hours Maximum Marks : 100
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(i) 3G YoT-97 529 Y97 8 5l IR @vsl 4 fawifqa &: o7, 7, Gagrg | @8 37 F4 57
81978 @ Y% Uk ik 73 | @8 T 5 8 97 3 I574 @ Ic9% & A& &7 & | @S
FH11 577 & 578 @ 9% GRAF F Z | GV T F 6 97 & o8 & J4% &: 3k
#E

(iii) @€ 37 4 gyl Fo9] & IR T Feg, UH qIa A9l Jo7 B SEavIHaFan a7 7
THd & |

(iv) QI IF-TT G AHT T8 6 | XN @GS H1 J94, GE T3 Fo41 4, @8 T &
3 oI F o1 @8 T 3 3 Yol 7 37k fdkey & | 08 gy yv9 7 & 379! v &
fashey 57 BT & |

(v) FAFAX & JIIT F AT TG & | TG HETF §l, T ST TFTIHT GRIET FT
g&Ha 8 /1

General Instructions :

(i) All questions are compulsory.

(it) 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.

(iit) 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
1 question of Section A, 3 questions of Section B, 3 questions of Section C and
3 questions of Section D. 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.

Qs A
SECTION A

o7 G&IT 1 & 4 7% I Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. T IR A #I HGW 0 U aH y= 2 15 % Pl B FREd H e
Aahd THHT TS | *

Form the differential equation representing the family of curves

y = — + 5, by eliminating the arbitrary constant A.
X




2. I I Y A HI HIE 38 AA |A| =97, @ |2.adj A| &1 7F fAfEw |

If A is a square matrix of order 3, with |A| =9, then write the value of
|2.adjAl.

3. Tmaai ¢ .(i-2] —2k)=13R T .@3B1-6] +2k)= 0% d=H

A0 @ HINT |
FAat

TUAA 2x +y —z = 5 G x-37& T h1¢ T Fd:GUS hl ATE FTd hifT |
Find the acute angle between the planes ? .(/i\—23'\ —212): 1 and

.6 65 +2k)=0.
OR

Find the length of the intercept, cut off by the plane 2x + y — z = 5 on the

X-axis.

4. ﬁy:log(cosex) %,?ﬁj—yiﬂﬁﬁﬁml
X

If y = log (cos €%), then find g—y :
X

Qus d
SECTION B

FoT GEIT5 T 12 T 9% T4 & 2 3F & |
Question numbers 5 to 12 carry 2 marks each.

5.  TId <hIfvu ;
0

j 1+tanx
————dx
1—-tanx

dx

0
1+tanx
1—-tanx

3 P.T.O.



6. HAMERN «:RxR >R,axb=2a+b,a beR 3 gl il 15 2 | I
$ifSe o5 Fo1 a7 we fgenum@ @fean & 1 3fe &, @ 3@ hifse f6 = 3=
gy ot 7 |

Let # be an operation defined as = : Rx R —- R such that
a+b=2a+Db,a,belR. Check if * is a binary operation. If yes, find if it is

associative too.

7. 3 fageli X o Y ¥ Rt afm w32 + b 3 a —3b 3| fag z
&1 feufa afew forfge it o T@m@vs XY =t 2 : 1% amer sruma 8 fawrfsra s
2|
AUAT

TR & = 1+ 25 —3ka b =31-5 +2k o afw § | qulen
H%ﬂ(?+§)3ﬁt(§)—f)wmwﬁﬂ§|

- - — -
X and Y are two points with position vectors 3a + b and a — 3 b

respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.

OR
—> AN A N —> AN A N
Leta =i+ 2j —3k and b =3i-j +2k be two vectors. Show that

- - - - )
the vectors (a + b )and (a — b ) are perpendicular to each other.

Ife A iR B 99 T 39 YR & 6 AB 1 BA gHI qRvIivG &, af fig
SHIfSTT foh AB — BA T fouq dufia g 2 |

If A and B are symmetric matrices, such that AB and BA are both
defined, then prove that AB — BA is a skew symmetric matrix.

12 &€ 1 W 1 8 12 I 1 G 31fhd 2 (T e W Teh &A1), 6l Th
feos T TERt 318! A& § e T | 99 fese § € U 1S Agesdn Hehren
T | ¥fe 98 a8 fop Fehel T e W gean 5 8 9 ], @ iiRiekdl S
HINT b I T fowm T& 3 |

12 cards numbered 1 to 12 (one number on one card), are placed in a box

and mixed up thoroughly. Then a card is drawn at random from the box.
If it is known that the number on the drawn card is greater than 5, find
the probability that the card bears an odd number.

/411 4




11.

12.

T foumem & 8 fafyme faenfe, mH 3 oes 3 5 wsfmai 8, # @
eI gfenfirar & forw 4 foenfsat it v a1 =@ foman S @ 1 wifRRemdn
ITa shifsre for 2 argent 3T 2 Tsferal o1 === foram mam &1 |

rerat

T Fgfaehedld & § 5 999 7, S e % i uied 3T 8 | $Eeh!
TRkt & foh Tk foenelf shae SIgam @ m T IR 31 AT T & FE IW ¢
< ?

Out of 8 outstanding students of a school, in which there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR
In a multiple choice examination with three possible answers for each of

the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing ?

1 3Tt THieRT T B TTd Il
dy .
—~ +y = coS X—sin x
dx
Solve the following differential equation :
dy .
—~ +y = cosX—sinx
dx
J0d $IfU

J x.tan1x dx

HAAT

Eﬂ_dﬁ%m:

J' dx
VO —4x — 2X2

5 P.T.O.



Find :
I x.tan1x dx

OR
Find :

J' dx
VO —4x — 2x2

@ s v
SECTION C

9T GEIT 13 & 23 T JAH Fo7 4 3% & |
Question numbers 13 to 23 carry 4 marks each.

4—-x 44+4x 4+x

13. A |[4+x 4-x 4+x|=078, q ARThI o TUIGH] T T Hleh x I

4+x 4+x 4-x

= F1d hHifT |

Using properties of determinants, find the value of x for which
4-x 4+x 4+x
4+x 4-x 4+x|=0.

4+x 4+x 4-x

14. s g W =1+xX2+y2+xX2y2 R gA i, fem g ey =138

AT

XY o fafire g sia iR, fen mnd fe y = 1

X2 +y2




15.

16.

17.

Solve the differential equation 3_y =1+x2+ y2 + x2y2, given that y = 1
X

when x =0.

OR

Find the particular solution of the differential equation ;1—y - X

>
x  xZ+y2

given that y = 1 when x = 0.

T AU fF A=R-(2)3MB=R- {1} 1A f: A > B, fx) = X_; g

IRTIST Be B, O SST foh £ Tehehl QAT AT=Tesh & | 37d: 1 J1d hifoY |
YT

Ttee foh O A= (x € Z: 0<x <12} ¥
S={a,b):a,be Z |a-b|,3 q 9T g} g Jed HaY S Th JoIdl HaY 7 |

Let A=R - {2} and B=R - {1}. If f : A — B is a function defined by

fx) = X~ ; , show that f'is one-one and onto. Hence, find f -1

X_
OR

Show that the relation S in the set A = {x € Z : 0 < x < 12} given by
S={(a,b):a,be Z, |a—b]| is divisible by 3} is an equivalence relation.

ma LS+ o ¥ ane, T AR |

sin(x+b)

Integrate the function M w.r.t. X.
sin (x + b)

2
Ife x=sint, y = sin pt %,?ﬁﬁ'@%li\aQ%(l—Xz) :—g —Xj—y +P2y=0—
X X
AYAT

\/1+x2 —\/l—x2
\/1+x2 +\/1—X2

cos 1 x2 & HUY tan_{ ] <hl 3dhcdd ﬁ&ﬂ |

7 P.T.O.



18.

19.

20.

21.

2
2) %y —Xd—y +p2y=0.

If x=sint, y =sin pt, prove that (1 —x

OR

\/1+X2 —\/1—)(2
\/1+x2 +\/1—X2

} with respect to cos 1 x2.

Differentiate tanll

fag whifsig T

cos™1 [B) +sin1 [§J = sin! (@j
13 5 65

Prove that :

'ﬂﬁy=(x)cosx+(cosx)$nx%, a j—z 3d hifee |

If y = (0 X 4 (cos x50 %, find I
dx
a a 1
%@aﬁﬁu%jf(x)dXZIf(a_x)dx, 3 J-X2(1—x)ndXT=FTTIT;[
0 0 0
A SHIfTT |
a a 1
Prove that J. fx)dx = J' f(a — x) dx, and hence evaluate I x2(1 - x)" dx.
0 0 0

x 1 98 HM F1d shifae foeeh foe = fomg Ax, -1, -1), B4, 5, 1), C(3, 9, 4)
3N D(- 4, 4, 4) FHIAR & |

Find the value of x, for which the four points A(x, -1, -1), B(4, 5, 1),
C@3, 9, 4) and D(— 4, 4, 4) are coplanar.

8



22. TH 13 m el HE FeATeX AR & TR Fhl 5 7 | €l 5 A= w R,
S % SN AR H g 2 cm/sec I G Y WA A & | FEARX W gHR
STg fohl QU W @1 8 S WGl o e 1 i AR § 5mhl gl W ?

A ladder 13 m long is leaning against a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 cm/sec. How fast is the height on the wall decreasing when the foot of
the ladder is 5 m away from the wall ?

23. femgatl A3, -1, 2), B(5, 2, 4) 3 C(-1, -1, 6) & Tuiftd wwaat =1 wfew
TSRO 1A IR | 37d: 39 TehR STH H9AA 1 qa-fog € gl 5ird i |

Find the vector equation of the plane determined by the points
A3, -1, 2), B(5, 2, 4) and C(-1, -1, 6). Hence, find the distance of the

plane, thus obtained, from the origin.
WuE T

SECTION D

G977 GEIT 24 T 29 T Jedh J97 & 6 3% & |

Question numbers 24 to 29 carry 6 marks each.

24, HATHTH % TN | Th G a—+b—2—1éswfaaqaaﬁaﬁa%ﬁa%

ST BT FTHA AT hIFT |

Using integration, find the area of the greatest rectangle that can be

X2 y2
inscribed in an ellipse —( + >~ =1.

a2 b2

25. e SMT HFHT 3000 HTEfhA ATEh, 6000 Thet e IR 9000 FHR AT
1 S| A 8 | Tk H13fhdd =Tcieh, Thel Tt o HR =TI shl gHeT BIM
1 ITRIHAT A 0-3, 0-05 HR 0-02 & | STHIhd SATHA H § Th GHSARE &l
JTAT 8 | 39 SATh o HI3fehal ATeAsh 8- <hl UTRehdT 1 8§ 2

An insurance company insured 3000 cyclists, 6000 scooter drivers and

9000 car drivers. The probability of an accident involving a cyclist, a
scooter driver and a car driver are 0-3, 0:05 and 0-02 respectively. One of
the insured persons meets with an accident. What is the probability that
he is a cyclist ?

9 P.T.O.



27.

2 -3 5
R dfth TN gHT 38 |3 2 — 4 | 1 Ychd T1d il |
1 1 -2
rerE

frfcrfiea Rash iehtor e sl STTRET o TAT | §A HINIT :

Xx+2y—-3z=-4
2x + 3y + 2z = 2
3x—3y—4z=11
Using elementary row transformations, find the inverse of the matrix
2 -3 5
3 2 —4].
1 1 -2
OR
Using matrices, solve the following system of linear equations :
X+2y—-3z=-4
2x + 3y + 2z = 2
3x—3y—4z=11

THTRTH o TN & Waerd y2 = 4x 3 JF 4x2 + 4y2 = 9 & R & =1 &%
1 T |
e

THTRe faft 1 39T A BT UH & 1 &F%RA [ hig S foh @
3x—2y+1=0, 2x+3y—-21=0 M x-5y+9=0 A2 |
Using integration, find the area of the region bounded by the parabola
y2 = 4x and the circle 4x2 + 4y2 =9.

OR

Using the method of integration, find the area of the region bounded by
the lines 3x-2y+1=0, 2x+3y—-21=0 and x-5y+9=0.

10



29.

Tsh SMERfAg g TR & WISl ol $8 TehR e =mgar & o6 fismor o faerfim A
H1 FU-A-FHT 8 WS IR faerfda ¢ H FAF-FHA 10 WS & | 9T 1 A
foefim A < A 2 sers/fem R SR faerfim ¢ i amn 1 seE/fRn 2 | s 1
% IcqTed & U = 50 Ufd ferum <h1 @mrd a1t @ | wisw 11 faerfia A <kt g
1 Shre/fopum 3R faerftm ¢ <hl A 2 Shre/fohum @ 3R 8% Icqted % foig
T 70 ufaq form <t @PTa oAl B | 39 WA I U WE fusor fed arfed diwes
T B, 1 =Ia9 JoI [ A b o0 WReash U= g0en § g | fagmn
=" Te oft Fra HIfT |

A dietician wishes to mix two types of food in such a way that the vitamin

contents of the mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units/kg of vitamin A and
1 unit/kg of vitamin C. It costs ¥ 50 per kg to produce food I. Food II
contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C and it costs
¥ 70 per kg to produce food II. Formulate this problem as a LPP to
minimise the cost of a mixture that will produce the required diet. Also

find the minimum cost.

1%@(2 3, Q)QWW%@TWWWWWGﬁ%W
T =2l +35) +a@i-3) +6k) % Twiw 2 | o@: = O Y@l % o
1 gt +ft @ Hf |

AYAT

g P(3,2, DA A 2x —y + z + 1 = 0 W EIE T A9 % 915 Q % g
T FHINC | FreEd gt PQ +ft Fd T qe 3 Huad i T U0 Ad gQ
34 forg P 1 wfaferrs ot s <RI |

Find the vector equation of a line passing through the point (2, 3, 2) and
parallel to the line r = (- 21 +3]) + 221 - 3} + 6k). Also, find the
distance between these two lines.

OR

Find the coordinates of the foot of the perpendicular Q drawn from
P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and
the image of the point P treating this plane as a mirror.

11
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Candidates must write the Code on the
title page of the answer-book.

o FUT AR fh3E AT GEAIB 11 2 |

o TH-UF ¥ M FH A IR U U FIg TR F BH IW-YEIH b JE@-I8 |
for@ |

o FHUA A F T oh 39 THA-0T H 29 TH F |

e HUA T 1 I TTEAT & A Uget, U9 1 shHieh A9 ford |

e TH YU Wl Ygd o foIT 15 Tiee o1 wu=r T mn 2 | wea-uw o foawr gty
H 10.15 &1 foram ST | 10.15 S & 10.30 &1 G S had Y¥H-9 hl i
3T 39 37afY o GRF o ITR-YIERT W HIs M g 1@ |

e Please check that this question paper contains 11 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

AgRa a3 : 3 To2 S7feBaT 37% : 100
Time allowed : 3 hours Maximum Marks : 100

1 P.T.O.
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T 4397 :

() @I STHIF & |

(i) 3G YoT-97 529 Y97 8 5l IR @vsl 4 fawifqa &: o7, 7, Gagrg | @8 37 F4 57
81978 @ Y% Uk ik 73 | @8 T 5 8 97 3 I574 @ Ic9% & A& &7 & | @S
FH11 577 & 578 @ 9% GRAF F Z | GV T F 6 97 & o8 & J4% &: 3k
#E

(iii) @€ 37 4 gyl Fo9] & IR T Feg, UH qIa A9l Jo7 B SEavIHaFan a7 7
THd & |

(iv) QI IF-TT G AHT T8 6 | XN @GS H1 J94, GE T3 Fo41 4, @8 T &
3 oI & o1 @vg T 3 3 Yol 7 37l faheq & | 08 gy yu41 7 & 379! v &
fashey 57 BT & |

(v) FAFAX & JIIT F AT TG & | TG HETF §l, T ST TFTIHT GRIET FT
g&Ha 8 /1

General Instructions :

(i) All questions are compulsory.

(it) 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.

(iit) 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
1 question of Section A, 3 questions of Section B, 3 questions of Section C and
3 questions of Section D. 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.

Qs A
SECTION A

o7 G&IT 1 & 4 7% I Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. IR mgg AR HIE 33 A |A| =98, @ |2.adj A| 1 AF fARaw |

If A is a square matrix of order 3, with |A| =9, then write the value of
|2.adjAl.




gmaet ¢ . (1-2] —2k)=13R T .@i-6] + 2k) =0 % = =

I FG HINT |
Frerart

AR 2% +y — z = 5 G x-318T T h1¢ T Id:WUE ! TS 1A hIfT |
Find the acute angle between the planes T .(/i\—23'\ —212)= 1 and

T .3Bi-6] +2k)=0.
OR

Find the length of the intercept, cut off by the plane 2x + y — z = 5 on the

X-axis.

Ife y = cosec (cot Vx ) B, 3—1 1 HIfT |

If y = cosec (cot vx ), then find 3—}’
X

1A FHIRT (tan~! y — x) dy = (1 + y?) dx 1 GHTheH Ul fafaw |

Write the integrating factor of the differential equation
(tan_ly—x) dy=(1+y2) dx.

g us d
SECTION B

o7 G&IT5 & 12 T Fe9 F97 F 2 3% § |
Question numbers 5 to 12 carry 2 marks each.

5.

12 18 9 W 1 8 12 do 6l G&IAT 37fhd & (Th HIe T Th &), i Th
feod # TER 1< g ¥ e T | a9 fes 6 ¥ U HIE AgesA ke
T | Fie 98 a8 fop Fehrel T e Wk "' 5 8 5 ], 1 TiRekdl 9
shifsre for o8 e foum T B

12 cards numbered 1 to 12 (one number on one card), are placed in a box

and mixed up thoroughly. Then a card is drawn at random from the box.
If it is known that the number on the drawn card is greater than 5, find
the probability that the card bears an odd number.

3 P.T.O.



T foumem & 8 fafyme faenfen, mH 3 oo 3R 5 wsfma 8, # @
eI gfefirar & forw 4 foenfsat <t v 9 w1 ==E foman S @ 1 SRR
ITa shifsre for 2 argent 3T 2 Tsferal o1 === foram mam &1 |

Jreran
T Fgfaehedld & § 5 999 7, S e % i GWiled 3T 3 | $8eh!
yTRrehar & foh weh faenefl et stga™ o R =R A Afeeh T o HEl W T
2

Out of 8 outstanding students of a school, in which there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR

In a multiple choice examination with three possible answers for each of
the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing ?

3Td hIfT
j x.tan ! x dx

HAAAT

3Td <hifeT
J‘ dx
1/5—4X—2X2

Find :

I x.tan1x dx

OR




10.

11.

0
J‘ 1+tanxdX

1—-tanx

aﬁ@aﬁxaﬁtY%@r&rmm:s?+?aﬁt?—3E}% | U8 forg Z
=1 feufa afew forfaw it o T@m@ve XY i 2 : 1% a@g 3uma | faurfera s
2 |

a3

AT
- - ;
TANT & = 1+ 2) —3k 3 b =3i— ) +2k o afew § | culsu f5
- o - > . :
afest (a” + b) M (a’ — b ) TER Aeaq AT F |
- o — -
X and Y are two points with position vectors 3a + b and a — 3 b

respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.

OR
e N A AN —> N A JAN
Leta =i+ 2j —3kand b =3i-j +2k be two vectors. Show that
- - - o
the vectors (a + b )and (a — b ) are perpendicular to each other.
Ifg A 3R B 90 TTR[E 39 TR & 6 AB a1 BA g1 giwiiva 7, @ g
Hifoe 6 AB — BA T fawm wmfia o1eg ® |

If A and B are symmetric matrices, such that AB and BA are both
defined, then prove that AB — BA is a skew symmetric matrix.

AT AT « : Nx N > NS YR giuia 2 fs @ft a, b € N & foim
axb= a+abg | S= HifNT Tk =1+ T fgamam gfsam 3 Iaﬁﬁ,ﬁﬁﬁ
HifSre T == 75 fshen drgedd o 7 |

Let = : N x N — N be an operation defined as a «b =a + ab, Va, b e N.

Check if * is a binary operation. If yes, find if it is associative too.

5 P.T.O.



i s1aea Tt =l ga i

3—X+x=(tany+sec2y)

y
Solve the following differential equation :
dx

—+Xx= (tany+sec2y)
dy

Qs u
SECTION C

J97 G&IT 13 T 23 TF Jodb Jo7 & 4 3F &8 |

Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

'ﬂﬁy=(x)cosx+(cosx)$nx%, a g—i 3d hIfere |

If y = (0% % 4 (cos x50 %, find ¥ .
dx
a a 1
%@Eﬁﬁ?%ﬁ jf(x)dx:jf(a—x)dx, HAd: J.X2(1—X)ndx$TqT;l
0 0 0

1A hITTT, |

a a 1

Prove that J. fx)dx = J' f(a — x) dx, and hence evaluate I x2(1 - x)" dx.
0 0 0

x %1 98 W 1d shife f&eh fog =m fog Ax, -1, -1), B4, 5, 1), C(3, 9, 4)
3 D(- 4, 4, 4) F9qAT & |

Find the value of x, for which the four points A(x, -1, -1), B4, 5, 1),
C@3, 9, 4) and D(- 4, 4, 4) are coplanar.



17.

18.

19.

TH 13 m T« HG FETE GaR % TR Fohl 85 @ | el o = 1 &,
S % SN AR H g 2 cm/sec I G Y WA A & | FEARX W gHR
STg fohe QU W @1 8 S Wil o A= 1 B fan A 5 mhl gl W ?

A ladder 13 m long is leaning against a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 cm/sec. How fast is the height on the wall decreasing when the foot of
the ladder is 5 m away from the wall ?

fagatt A3, -1, 2), B(5, 2, 4) 3 C(-1, -1, 6) ¥ Mild THdc w1 @lcw
TSRO 1A IR | 37d: 39 TR STH H9Aa ! qa-fog € gl 5ird il |
Find the vector equation of the plane determined by the points
A@3, -1, 2), B(5, 2, 4) and C(-1, -1, 6). Hence, find the distance of the
plane, thus obtained, from the origin.

stae T =1+x2+y2+xX2y? g hifvg, femmn e fep y =132

dx
Tgx=0%8 |
AT
aawwﬂw%: ny 5 o1 fafirse g s hifere, feam = foh y = 1
X +y
B9 x=0% |

Solve the differential equation g—y =1+x2+ y2 + xzyz, given that y = 1
X

when x =0.
OR
Find the particular solution of the differential equation dy -
dx X" +y

given that y = 1 when x = 0.

TH AT R A=R—(2) R B=R—{1}¥ |9R f: A > B, fx) = X‘; /T

IRTYT Held B, 1 SMSY foh £ Tehehl qAT 3TT<3esh & | 31q: £ 1 ;a hifvw |
Jrra

7 P.T.O.



20.

21.

ToNee foh O A={xe Z:0<x<12}H
S={a,b):a,beZ |a-b|,3 q 9T g} NI Jed HaY S Teh ToIdl HaY 7 |

Let A=R-{2} and B=R - {1}. If f: A — B is a function defined by

f(x) = x-1 , show that fis one-one and onto. Hence, find f -1

X_
OR

Show that the relation S in the set A = {x € Z : 0 < x < 12} given by
S={(a,b):a,be Z, |a—b]| is divisible by 3} is an equivalence relation.

2
e x =sint, y = sin pt %,?ﬁﬁ@%lﬁﬁﬁﬁ(l—xz) d_y —Xd—y +P2y=0-

dx2 dx
AT

1+x2 —1-x2
cos™! x2 % HUY tan L \/ X \/ X T Adeheld hIFT |

\/1+x2 +\/1—x2

2
If x=sint, y = sin pt, prove that (1 —x?%) d_y _Xd_y + p2y= 0.
dx? dx

OR
\/1+X2 —\/1—X2
\/1+x2 +\/1—x2

} with respect to cos 1 x2.

Differentiate tanll

X y X+y

e |y x+y x| =k&3+yd 3, d@ anfoel & quredt & w1 @
X+y X y

k ST | T4 ST |

Using properties of determinants, find the value of k if
X y X+y

y X+y x |=k&+yd)

X+y X y



22. T4 iU :

1
- dx
J sin (x —a) cos (x — b)
Find :

J‘ 1

- dx
sin(x —a) cos (x —b)
23. fuag HifSu fe :

sin~1 (E) + cos~1 (éj = cot™1 (%j
17 5 77

Prove that :

sin~1 (E) + cos~1 (éj = cot™1 (%j
17 5 77
Qug g
SECTION D
Y97 &A1 24 & 29 T% I J971 & 6 3% & |

Question numbers 24 to 29 carry 6 marks each.

2 -3 5
24, IRf7eh URE TN GRT TRE (3 2 — 4| Wl SYohd AMd it |
1 1 -2
et

frferfiea e aiehter e =t TRl & T | g T
Xx+2y—-3z=-4
2x + 3y + 2z = 2
3x—-3y—-4z=11

Using elementary row transformations, find the inverse of the matrix

2 -3 5
3 2 -4
1 1 -2

OR
9 P.T.O.




25.

26.

Using matrices, solve the following system of linear equations :
Xx+2y—-3z=-4
2x + 3y + 2z = 2
3x—-3y—-4z=11

TR o T | W y2 = 4x 3R 99 4x2 + 4y = 9 ¥ FoR &7 &1 &wd
S HIT |

JAAgAT
TR fofer o1 ST Xd gY UH &9 1 &% WA ST S T TaEnsi
3x-2y+1=0, 2x+3y—21=0 M x-5y+9=0 oM 2 |
Using integration, find the area of the region bounded by the parabola
y2 = 4x and the circle 4x2 + 4y2 =9.

OR

Using the method of integration, find the area of the region bounded by
the lines 3x-2y+1=0, 2x+3y—-21=0 and x—-5y+9=0.

Teh TGRS Q1 oK o ISl ! 38 bR e =mgan 7 T fasor # foerfim A
$ HU-A-FHA 8 UHH IR faarftm ¢ H FADHA 10 UHh & | WT 1 |
foefim A <t a2 gerg/foRun 8 R faerfim ¢ S amn 1 sE/fem g | I 1
& 3cured o ferw = 50 gfa fopun <l @ ot @ | s 1T 8 foerfim A < g
1 g/fopn R faerfim ¢ <t @ 2 swE/fR 3 SR 9% It % fofu
T 70 i form <t @mTa et B | 39 99 o U vd Ty e aifea dive
T B, S IaH JeI @ HH o 0 sk Tome anen § 9¢a | fFso &
=" e oft Fra HIfT |

A dietician wishes to mix two types of food in such a way that the vitamin

contents of the mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units/kg of vitamin A and
1 unit/kg of vitamin C. It costs ¥ 50 per kg to produce food I. Food II
contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C and it costs
T 70 per kg to produce food II. Formulate this problem as a LPP to
minimise the cost of a mixture that will produce the required diet. Also

find the minimum cost.

10



28.

29.

1%13(2 3, 2)@@@%%@1%9&%%%@%@3&%%@1

T =C2f +35) +a@i-3) +6k) % TwiR 2 | o1 = 2 Y@t % o=
1 gl o Fra I |
HAAT

g P(3,2, DA THAA 2x —y +z + 1 = 0 W HIE T A & 915 Q % Fewmeh
Fa HIT | Trad g PQ ft I I qem e FHaA Sl T gUU oAd 5
34 fag P =1 ufdfers +ff 3d HifST |

Find the vector equation of a line passing through the point (2, 3, 2) and

—> N A A N

parallel to the line r =(-2i + 3j) + A2i-3j + 6£). Also, find the
distance between these two lines.

OR

Find the coordinates of the foot of the perpendicular Q drawn from
P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and

the image of the point P treating this plane as a mirror.

W%Wﬁ@y:3x+2,X-31&1Qéﬁﬁﬁx:—2@x:1@@
& 1 &% [T HIT |

Using integration, find the area of the region bounded by the line
y = 3x + 2, the x-axis and the ordinates x=-2and x=1

A freeh feu mu & | U fok & QT @ e R | g foaen aifea @ o
92 70% SR Yehe BT § R i SFRAG foeem 2 | 91 8 9w faeeh =l
IrgesAl AT T IR W IS T 7 | ARG g W 9 e g B/, Al
TRIehdl FTd hifoTe foh 918 ST 0% U Tl T4eenT 2§ |

There are three coins. One is a coin having tails on both faces, another is

a biased coin that comes up tails 70% of the time and the third is an
unbiased coin. One of the coins is chosen at random and tossed, it shows
tail. Find the probability that it was a coin with tail on both the faces.

11
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]
[=

T 4397 :

G) @utgeT SHIF 8 |

(i) 3G YoT-97 529 Y97 8 5l IR @vsl 4 fawifqa &: o7, 7, Gagrg | @8 37 F4 57
81978 @ Y% Uk ik 73 | @8 T 5 8 97 3 I574 @ Ic9% & A& &7 & | @S
FH11 577 & 578 @ 9% GRAF F Z | GV T F 6 97 & o8 & J4% &: 3k
#E

(iii) @€ 37 4 gyl Fo9] & IR T Feg, UH qIa A9l Jo7 B SEavIHaFan a7 7
THd & |

(iv) QI IF-TT G AHT T8 6 | XN @GS H1 J94, GE T3 Fo41 4, @8 T &
3 oI F o1 @8 T 3 3 Yol 7 37k fdkey & | 08 gy yv9 7 & 379! v &
fashey 57 BT & |

(v) FAFAX & JIIT F AT TG & | TG HETF §l, T ST TFTIHT GRIET FT
g&Ha 8 /1

General Instructions :

(i) All questions are compulsory.

(it) 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.

(iit) 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
1 question of Section A, 3 questions of Section B, 3 questions of Section C and
3 questions of Section D. 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.

Qs A
SECTION A

o7 G&IT 1 & 4 7% I Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. wmaat ¢ .(i—2] —2k)=13 T .@3i-6] +2k) =0 %= H

-1 FT HINT |
FET

TUAA 2x +y — z = 5 G x-37& T h1e Y IFq:GUS hl T8 J1d hifoY |




Find the acute angle between the planes ? .(/i\—23'\ —212): 1 and

T .3 65 +2k)=0.
OR

Find the length of the intercept, cut off by the plane 2x + y —z = 5 on the

X-axis.

2. ZIﬁy=log(c0sex)%,?ﬁg—zfﬂ_dﬁﬁﬂll

If y =log (cos €), then find g—y :
X

8. ATH TN AFE A |A| =47 1Tl |A. (adj A)| T I Fq HINT |
A is a square matrix with |A| = 4. Then find the value of |A . (adj A)|.

4. TOTO 3T A i [O00W H GL A y = A sin x % HA Dl HHUA B I
3AIhel FHIRIUT SETST |

Form the differential equation representing the family of curves
y = A sin x, by eliminating the arbitrary constant A.

g us d
SECTION B

FoT GEIT5 T 12 T 9% To7 & 2 HF & |
Question numbers 5 to 12 carry 2 marks each.

5. T I

J x.tan1x dx

AT

3T hHIT
J‘ dx
1/5—4X—2X2

3 P.T.O.



Find :
I x.tan1x dx

OR
Find :

dx
"- \/5—4X—2X2
6. T 3rasher GHIHIUT T 8 A it :

dy .
—~ +y = cosxX—sin X
dx

Solve the following differential equation :

d .
& +y = cosx—sin x

dx
7. El'l_d@ﬁﬂ'{:
0

J‘ 1+tanxdX

1-tanx

Find :

3

1+tanx dx

1-tanx

Q—'o

&~ a

8. AT ERIT «: RxR > R,axb=2a+b,a,becR ¥ qieisag &K 78 8 | S
i f6 w0 a7 ww fgamard @ik @ | 3 &1, @ 9@ HE 5 =0 3=
GIEERI I

Let = be an operation defined as = : R X R — R such that
axb=2a+Db,a,belR. Check if x is a binary operation. If yes, find if it is

associative too.




10.

11.

3 fargatt X ot v 3 feufy s o 32 + b 3 a2 —3b 3 | 0 fag Z
=1 feufa afew forflae it o T@m@vs XY =t 2 : 1% amer suma 8 fawrfsra s
2|

HAYAT
- - ;
T & = 1+ 2) —3k 3 b =3i— ) +2k o @few § | culse f5
- - - o . .
Tfger (a” + b )3 (a2’ — b ) TER Feaq AT § |
- - - -
X and Y are two points with position vectors 3a + b and a — 3b

respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.

OR
— A A A —> A A A
Leta =i+ 2j —3k and b =3i-j +2k be two vectors. Show that

> o - > .
the vectors (a + b )and (a — b ) are perpendicular to each other.

e foamem & 8 fafuse foenfofai, S8 3 <o ofit 5 wiefrai 2, & 4
eI gfenfirar & forw 4 foenfat <t e S w1 ==A foman S 2 | aifRiesan
31a hifsre for 2 el 3R 2 Tt o1 === fomam mam a1 |

HYAT

T Sglashedtd The § 5 U @, T IR % diF SwTied ST § | SEehl F
TTRreRdr & foh Uk foremefl shad STgHM M X =R A1 ik Tl W @6l SW g
m ?

Out of 8 outstanding students of a school, in which there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR

In a multiple choice examination with three possible answers for each of
the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing ?

@WW@A@IBQ’ME?HW@%%@@WW:%

ﬁ?é% | Ife 1, TaaT TY U, THEN A B 1 JIH HLd &, df ATk

3Ta shifaT for g9ET 8 81 Sl g |

5 P.T.O.



12.

The probabilities of solving a specific problem independently by A and B

are % and % respectively. If both try to solve the problem

independently, find the probability that the problem is solved.
2 3
S A{5 7} % faU (A + A) ¥ HINT Jon denva hifve & a8
T AT 7 |
2 3
For the matrix A = {5 7} , find (A + A’) and verify that it is a symmetric

matrix.

@ us |
SECTION C

97 G&IT 13 T 23 T JA% Jo7 & 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

TH 13 m el HE FEAE AR 6 TR Pl g3 & | Hiel b A= w1,
S W G ER " g 2 cm/sec I G Y WA A & | FEAR T gHh
SAE P AU @ g I digl & M H U arR A 5 mA gl Wy ?

A ladder 13 m long is leaning against a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 cm/sec. How fast is the height on the wall decreasing when the foot of
the ladder is 5 m away from the wall ?

forg shifor 6 -

cos™1 (B) +sin™ ! (éj = sin! (@)
13 5 65

Prove that :

cos™1 (B) +sin™! (éj = sin! (@)
13 5 65



16.

17.

18.

a a 1
fog ifse f& J-f(x)dx - I f(a — x) dx, 3: sz(l—x)ndx w1 0
0 0 0
A I |
a a 1
Prove that j f(x)dx = I f(a — x) dx, and hence evaluate I xz(l—x)n dx.
0 0 0
9, d%y dy 9
Ife X =sint, y = sin pt %, ar fag Fifse 5 (1 - x2) —5 —xd— + p“y = 0.
dx X
AYAT
1+x2 —|1-x2
cos™! x2 % AU tan~! \/ X \/ X Ww?ﬁﬁml
\/1+x2 +\/1—x2
2
If x=sint, y = sin pt, prove that (1 — x2) 4y —Xd—y +p2y = 0.

OR
\/1+x2 —\/1—)(2
\/1+X2 +\/1—x2

} with respect to cos 1 x2.

Differentiate tanll

e 08+ ) o ¥ wie wHmEReR HiRT |

sin (x + b)

Integrate the function M w.r.t. X.

sin (x + b)

T AT F A=R-(2) M B=R- (¥ 13R f: A > B, fx) = X‘; Zm

JRTYT eld B, 1 SMSY foh £ Tehehl qAT 3TT<3esh & | 31q: £ 1 ;a hifvw |
JreraT

Ttee o o= A= {xc Z: 0<x <12} ¥
S={a,b):a,be Z |a—b|,3 q 9IST g} g Ygd &Y S Teh JoIdl §aY % |

7 P.T.O.



19.

20.

Let A=R -{2} and B=R - {1}. If f: A — B is a function defined by

flx) = x—1 , show that f'is one-one and onto. Hence, find f -1

X —_
OR
Show that the relation S in the set A = {x € Z : 0 < x < 12} given by

S={(a,b):a,be Z, |a—b]| is divisible by 3} is an equivalence relation.

sl g W =1+x2+y2 +xX2y?Hl g i, femmn g fep y =132

AT

et T Y - Y o fyfire gl W i, R @ Ry = 1

dx XZ n y2

BT x=03% |
Solve the differential equation 3_}7 =1+x%+ y2 + x2y2, given that y = 1
X

when x =0.
OR
dy Xy

Find the particular solution of the differential equation — = ,
dx X2 4 y2

given that y = 1 when x = 0.

4—-x 4+x 4+x

G |4+x 4-x 4+x|=0%, d AR & TUTEHT HT T HLh x B
4+x 4+x 4-x

HH F1d HIT |

Using properties of determinants, find the value of x for which

4-x 4+x 4+x

4+x 4-x 4+x|=0.

4+x 4+x 4-x



21, TEaell © .(i+2) +3k)—4=03R 7T .21 + —k)+5=0%F

Yfeeded Y@ i sl & arel SR gwas ¢ . (5i + 3] — 6k) + 8= 0
% TEEd, THAA T HIGW THIHIU T hITrT |

Find the vector equation of the plane which contains the
AN AN JAN
line of intersection of the planes ? (1 + 25 +3k )-4=0,
A A AN
? . (21 +j —-—k)+ 5 =0 and which is perpendicular to the plane

T .51 +3] —6k)+8=0.

22, uf: =m fig frss foufy mfew AT + 2 +k), B@i +xj + 5k),
cil +25 —2k) M D@1 +5; — k) TuacH ¥, @ x F AW 71 HIHT |
Find the value of x such that the four points with position vectors,

N N A A A N A A A N N N
ABi +2j +k),B4i +xj +5k),C4i +2j —2k)and D(61 +5j — k)
are coplanar.

23. A y=(logx)* +x°8% B, j—y F1a hifsr |
X

If y = (log x)* + x!°6 %, find dy
dx
WUE g
SECTION D

J97 G&IT 24 T 29 T Tb Jo7 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24. Tog (2, 3, 2) ¥ oW 4Tl W H AW FHHW Fq HNC S fE T
T =2l +35) +a@i-3) +6k) % TwiR 2 | o@: T o Yl % o=
1 gt ot s HIf |
arra
g P(3,2, DA AAA 2x —y + z + 1 = 0 W EIH T AF % 191G Q % Fe3meh

Fa HINT | Tad g PQ ot I HINT qem e FHaA I T U0 oAd 5
34 forg P 1 wfafers ot s <RiIfS |

9 P.T.O.



25.

26.

Find the vector equation of a line passing through the point (2, 3, 2) and
%

parallel to the line T =(— 21 + 37) + A2i— 3] + 6k). Also, find the

distance between these two lines.

OR

Find the coordinates of the foot of the perpendicular Q drawn from
P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and
the image of the point P treating this plane as a mirror.

2 -3 5

RISk Utk EA=RON GRI 3TSYE (3 2 — 4 | 1 gy WA I |
1 1 -2
HAYAT

frefefiad Wash FieRor TR i STIET o SN ¥ & HifT
X+2y—-3z=-4
2x + 3y +2z=2
3x—3y—4z=11

Using elementary row transformations, find the inverse of the matrix
2 -3 5

3 2 -4\
1 1 -2
OR
Using matrices, solve the following system of linear equations :
X+2y—-3z=-4
2x+3y+2z=2
3x—-3y—-4z=11
FHTRAA T § WAl y2 = 4x 3R I 4x2 + 4y° = 9 § TR &= &1 &%
T HITT |

HAAT

TR fafer &1 ST Xd gY UH &9 1 &% WA ST ST Tk T
3x-2y+1=0, 2x+3y—-21=0 M x-5y+9=0 Ao gan 2 |

10



217.

28.

29.

Using integration, find the area of the region bounded by the parabola
y2 = 4x and the circle 4x% + 4y% = 9.

OR

Using the method of integration, find the area of the region bounded by
the lines 3x—-2y+1=0, 2x+3y—-21=0 and x-5y+9=0.

T ST I 3000 ASRhA @Teish, 6000 Fhet Tt 3R 9000 HR =ATcAhi
1 SHT HA 8 | Th HI3fhd ATcieh, Thel TTeTeh o HR AT hl gHedl B
1 ITRERAT AT 0-3, 0-05 3T 0-02 & | STHThd SARRAl H § Th GHSAE &
M1 ] | 39 Sk o Arsfehal dTeteh B Shl ITRIshar T 8 2

An insurance company insured 3000 cyclists, 6000 scooter drivers and
9000 car drivers. The probability of an accident involving a cyclist, a
scooter driver and a car driver are 0-3, 0-05 and 0-02 respectively. One of
the insured persons meets with an accident. What is the probability that
he is a cyclist ?

e 5 s A LYy v XY 1 8 R
el AT HIT |

Using integration, find the area of the smaller region bounded by the
x2 y2 Xy

ellipse — +=—=1 and the line —+==1.
9 4 3 2

Tk HTureRdl ¢ 3T S 1 3cdTed hidl & | Ueh Uehe Fai o 0T H§ A3fi9 A
T 1 92T 3N AT B W 3 =S Y HiAT USdl 8, Se(eh Ush Uehe sl o AT
H 39U AT A WIMN 19T G B W HM hAT 9Sdl & | 98 421 &
T 35 Ufd Uehe QAT Sieel & T 14 Ufd Yohe oY HAT 7 | Al giafer e
TRf T 3Afehad 3TN 12 = TohaT S, a1 T & fehad Qehe IcdTied fohu
TG Tfeh STRehad AW AT 51 Toh ? 38 RGeh TUTHA THET SR TTH g
& hIT |

A manufacturer produces nuts and bolts. It takes 1 hour of work on
machine A and 3 hours on machine B to produce a package of nuts. It
takes 3 hours on machine A and 1 hour on machine B to produce a
package of bolts. He earns a profit of ¥ 35 per package of nuts and
¥ 14 per package of bolts. How many packages of each should be
produced each day so as to maximise his profit, if he operates each
machine for atmost 12 hours a day ? Convert it into an LPP and solve
graphically.

11



