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All questions are compulsory.

The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises

of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
4 questions of four marks each and 2 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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SECTION A

JT GEIT 1 G 10 T Jcdb J97 1 37h H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. IRNWR={xy):x+2y=8} Tk HaY &, dl R T IR fAfay |

If R=1{(x,y):x+ 2y =8} is arelation on N, write the range of R.

2. afg tan_1x+tan_1y:£, xy<1 %,?ﬁx+y+xywmqﬁfﬁ'\@ll

If tan !l x +tan~! y = g, xy < 1, then write the value of x +y + xy.

3. AT T g e fh A2Z=A B, @ 7A— I+ A3 & um fafew,
STET 1 Teh dcaHeh T 2 |

If A is a square matrix such that A=A, then write the value of

7A — (I + A)?, where L is an identity matrix.

X—y zZ -1 4
4. aﬁ{ ]={ ]%,?ﬁx+ywmﬁﬁﬁﬁml

0 5

X—y v/ -1 4
If = , find the value of x +y.

2x -y w 0 5
3x 7 8 7
5. di¢ = 8, a1 x 1 O F1d I |
-2 4 6 4
3x 7 8 7
If = , find the value of x.
-2 4 6 4
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gfe f(x):jtsintdt 2, dl f'(x) ST A F1d hIFST |
0

X
If f(x)= Jt sin t dt, then write the value of {'(x).
0

A 19 i

4
X
dx
.[ x2+1
2

Evaluate :
4

X
dx
j x2+1
2

© F1 9% W T Hifor forers fe wfw 31 + 27 + 9k A i —2pj + 3k
TR 7 |

Find the value of ‘p° for which the vectors 3/i\ + 23'\ +9/l\< and
A A AN
i —2pj + 3k are parallel.

- A A A —> A A A — A A A N
I @ =2i +j +3k, b=—1+2j +k q ¢ =3i +j +2k &, @
- o >
a.(bx c)IE HIMT |

S S A A A - A A A
Find a.(bxc), if a =2i + j +3k, b =-1 +2j + k and
RN A A A
c =31 +j +2k

af T Y@ % A T S;X _ Y;‘* _ 224—6 . @ 39 Y@ w5 |ty

3—-x y+4 2z2-6
7

If the cartesian equations of a line are , write the

vector equation for the line.
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SECTION B

o7 G&IT 11 T 22 0% JA9F FoT 4 3% FTE [
Question numbers 11 to 22 carry 4 marks each.

11. I % f:R5R, ix)=x2+2 94 g:R >R, g(x):il,xﬂ o
X_

e 8, dl fog AUT gof T I 3 7q: fog (2) AT gof (—3) FTd HIfTT |
If the function f: R - R be given by f(x) = x2 + 2 and g:R—> R be
given by g(x) = Ll’ x # 1, find fog and gof and hence find fog (2)

and gof (- 3).
12, fiag Fifs 5
tan_l \/1+X—\/1_X =E_lcos_1x, _—1SXS1
Jl+x + 1-x 4 2 2
AT
TR tan | X=2] 4 tan! X2} _* @, T x I HH F1d AT |
x—4 X+ 4 4
Prove that
tan-! Jl+x — J1-x =E_1cos_1X, _—1SXS1
Jl+x + 1-x 4 2 2
OR

If tan! (X — 2} +tan™! [X - 421} = g, find the value of x.
X — X +

13. GRMURRl & TUTEHT T T Hieh, fag e fh

X+y X X
5x + 4y 4x  2x| = x°

10x+8y 8x 3x
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15.

16.
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Using properties of determinants, prove that
X+y X X
5x + 4y 4x  2x| = x3

10x+8y 8x 3x

Ife x = ae” (sin 6 — cos 0) TqAT y = aeY (sin 0 + cos 0) S&', qr e = g T g—y
X
%1 HHE G HINTY |
Find the value of dy at 0= g, if x = ae® (sin 0 — cos ) and
X
y = ae? (sin 0 + cos 0).
Ife y=Pe?® + Qeb* B, a1 cwiizu f
2
9Y @+ ¥ 4 apy-o.
dX2 dX
If y=Pe®™ + QeP*, show that
2
Y as Yy aby=o.
dx? dx
x % 98 HH 1 hife e e y = [x (x — 2)]% T 940 %ed 7 |
AYAT
2 2
CE b—2—1 * fog (V2a, b) W TR @1 quT AHAT o FHIHLT 1A
a2
I |
Find the value(s) of x for which y = [x (x — 2)12 is an increasing function.
OR
XZ y2
Find the equations of the tangent and normal to the curve —5 - b_2 =1
a

at the point (\/2a, b).



17.

18.

19.

65/1

HH F1d hITT
T
4x s1n2x dx
1+ cos“x
0
AUAT

A 19 il

X+ 2

— dx
w/x2 +5x+6

Evaluate :

T
4x smzx dx
1+ cos“x
0
OR

Evaluate :

X+ 2

—_ dx
wlxz +5x +6

Ikl HTHII dy =1+x+y+xy o QRIS g Q@ hitaw, fezm mn g &6

dx

Glﬁx:l%,?‘ﬁy=0%l

Find the particular solution of the differential equation

j—y =1+x+y+xy, giventhat y=0 when x=1.
X

-1
Al GHIHLT (1+x2)3—y +y= e X 3y g HINT |
X

2) d_y tan~1 x

Solve the differential equation (1 + x +y=¢e

7 P.T.O.
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21.
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guiise foh 9R fog A, B, C @2 D, ek feufa afew e 43 +55 + k,
—3\—/1\(,3/i\+93\+4/1\< 69414(—/1'\+3'\+/1\<)§,‘€|'H?|Fﬁ?1§|
JrqaT

A A AN

. —>
ae @ =1+ ] + k@ o@fst b o= 27 + 4] — 5k @
C =21 +2] +3k F Avea B fen § e umes wlew ® @y few

%

TOHhA 1 % S 8 | A T B 1A hifog 3R 3@: b
AT |iew J T |

Show that the four points A, B, C and D with position vectors
A AN AN AN AN AN A AN AN AN AN

4i +5j +k, —j —k, 31 +9) +4k and 4(-i + j + k) respectively

are coplanar.

+ ¢ # femm A w

OR

A

- A A . .
i + j + k with a unit vector along

The scalar product of the vector a =
> A A A > AN A
the sum of vectors b =21 +4j -5k and ¢ =Ai +2j + 3k isequal to

> o
one. Find the value of A and hence find the unit vector along b + c.

T @1 g (2, -1, 3) | B AT @ a1 L@l

—> AN /.\ AN /.\ /.\ N
r =(i +j —k)+AM2i —-2j + k) @A

N N AN A A N .
T =21 - -3k +u(i +2] +2%k) W cEaq & | 3T TR, AR

AT 1T T | TG HIWT |

A line passes through (2, —1, 3) and is perpendicular to the lines

- A A A A A A
r=(i+j-k)+M2i -2j + k) and

n A A N N A .. ..
r =21 —-j —3k)+u(i +2j + 2k). Obtain its equation in vector and
cartesian form.

T YA o %A g 1 TAN I TR 8 | dF AT & | STRehdT F1d
FIfC fop et uie wieal § & FU-9-%0 3 T6 B |

An experiment succeeds thrice as often as it fails. Find the probability
that in the next five trials, there will be at least 3 successes.

8
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SECTION C

Yo7 GEIT23 G 29 T J9F J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. o faurer A qen B st 94 gu famnfelt i frsshuedn, dcanfed qen wgrreha
% odl T R ¢AT FM8d & | Toame™d A 3199 shAsT: 3, 2 e 1 fommfeRi =t
3 <fF ol % ToTT Jdeh ohl HURT: T x, T y YT T z AT AT8dl & &k 34
T 1 FA e T 1,600 8 | femers B o194 shuwt: 4, 1 aen 3 foenferi =t
Al % T A T 2,300 TEHR &I o1 =16l & (qAT I8l forenme™ i
§ T ol W I8 ERR TR ¢ =9l 3) | A 31 i gedt ) fu g
Th-Tsh JWHR sl A AR T 900 7, TN YGI 1 TAN Hih Td®h oI
fow & 78 gweer ufe 3 AT | 3uw dF gei & AfafeE T o o
gAY, S YR ¢ o fore snfiret s =nfeu |

Two schools A and B want to award their selected students on the values
of sincerity, truthfulness and helpfulness. The school A wants to award
¥ x each, T yeach and ¥ z each for the three respective values to 3, 2
and 1 students respectively with a total award money of ¥ 1,600. School
B wants to spend ¥ 2,300 to award its 4, 1 and 3 students on the
respective values (by giving the same award money to the three values as
before). If the total amount of award for one prize on each value is ¥ 900,
using matrices, find the award money for each value. Apart from these
three values, suggest one more value which should be considered for
award.

24, T T Tk r BISAT 6 TIiel o ST AU AT AT AS-IeA I ohl
SEIE % 7 | I8 ot guiisT o6 39 W 1 AfYhdW ™A Tl o AT ol

8
2—7‘@?ﬂ%|

Show that the altitude of the right circular cone of maximum volume that

can be inscribed in a sphere of radius r is % Also show that the

maximum volume of the cone is ;7 of the volume of the sphere.

65/1 9 P.T.O.
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26.

27.
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A J1d hifT
1 1 — dx
COS X + S1In™ X

Evaluate :

1
1 — dx
cos*x + sin* x

HHATHAT hT TN hish Ueh UH TIRIvig &9 1 &9%d A9 ke S sfiet
(—=1,2), (1,5) a1 (3, 4) g1 o 2 |

Using integration, find the area of the region bounded by the triangle
whose vertices are (-1, 2), (1, 5) and (3, 4).

TUAA x +y+z=1 AU 2x + 3y + 4z = 5 ! lqeadgd @1 i A<AY HH
A AT AIAA x —y +z =0 o Adad THAA T FHHWT [T HIfT | IT<H
Ta e ¢ wwae 1 qa-farg @ gt off 9 il |

HYAT

@ r =21 -4 +2k +2@31 +4; +2k) g gHaA

T.(i-2]+k) =0 % ufesed fag B g (2,12,5) ¥ g0 W@
SHifST |

Find the equation of the plane through the line of intersection of the
planes x+y+z=1 and 2x + 3y + 4z = 5 which is perpendicular to the

plane x — y + z = 0. Also find the distance of the plane obtained above,
from the origin.

OR

Find the distance of the point (2, 12, 5) from the point of intersection of
A AN AN AN AN A

the line _r> =21 — 4 + 2k + M31 + 4) + 2k) and the plane

- A A A

r .(i—-2j + k)=0.

10
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29.
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T fmiuTehdl shut e XII % fore Tfora # wgmes freqor ammft <6 & 90 A
TAT B ST B | T3 A T Tceh T SHM o6 1€ 9 51 ¥ 3R 1 9 =l uiforst
H H A ], ek T1 B Jodeh A AW H 12 FW TS qAT Gifer™ H §
3 9| | T 7 | S a7 Uity A o fore ufa warg Suctey stfYrehan oM
TS HEN: 180 AT 308 | HUA I A TFH T W T 80 AU T B H
% T W T 120 FA g | THI A T T4 B % Tohaq-feha 11 o1 FH0T
gfd gue fomam Su fop Afehan o9 81 2 39 U Bl Rgw TumE gEEn
SR UTH G & hifolC, | i TH1g 3Tferehad oy &1 g ?

A manufacturing company makes two types of teaching aids A and B of
Mathematics for class XII. Each type of A requires 9 labour hours of
fabricating and 1 labour hour for finishing. Each type of B requires
12 labour hours for fabricating and 3 labour hours for finishing. For

fabricating and finishing, the maximum labour hours available per week
are 180 and 30 respectively. The company makes a profit of ¥ 80 on each

piece of type A and ¥ 120 on each piece of type B. How many pieces of

type A and type B should be manufactured per week to get a maximum
profit ? Make it as an LPP and solve graphically. What is the maximum
profit per week ?

T fes 2 | wo ToeR o QAT R Tud & 3, g fres s1fva B Ted fod 75%
TR Yehe BiaT & an e e oft arfima @ S 92 40% s Tehe BiaT ® |
T feet # 9 Igoen us e g 3ewn e | 9 e w faa wehe 7@,
@ T TTRekar & foh 98 d1 AR fa aren frea 7 2

HYAT

Y B: €9 qUient § A g A ez (form ufawemem) =+ 7€ | Amn X
T HEATST H W S TEAT SAh hAT @ | AgfeSh W X 1 WIiehdl §ed ST
SHIfTT au1 39 sed w1 wien Hf Jd HIRT |

There are three coins. One is a two-headed coin (having head on both
faces), another is a biased coin that comes up heads 75% of the times and
third is also a biased coin that comes up tails 40% of the times. One of the
three coins is chosen at random and tossed, and it shows heads. What is
the probability that it was the two-headed coin ?

OR

Two numbers are selected at random (without replacement) from the first
six positive integers. Let X denote the larger of the two numbers
obtained. Find the probability distribution of the random variable X, and
hence find the mean of the distribution.
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