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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

o7 GEIT1 & 10 T T Fo7 1 37 H & |
Question numbers 1 to 10 carry 1 mark each.

2

X -y V/ -1 4
]:{ ]%,?ﬁx+ya€rmaﬁaﬁml

0 5

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

7
?, @1 x 1 B Hq HINT |

, find the value of x.

3. 3T f(x)=|tsintdt B, dl f(x) I HH Jd I |
0

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

4., IARCNWR={x,y):x+2y=238} T Ty g, d R ! IiE faf@u |

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

5. Ifg tan_lx+tan_1y=g, xy<1 %,T‘ﬁx+y+xywrl'|7[%ﬁ'\@?|

If tan ! x +tan~! y = g, xy < 1, then write the value of x +y + xy.
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Ife A T THT , i — ([T +A)? =1 97 foifag,

STEf 1 Teh qeaHeh T 7 |

If A is a square matrix such that AZ = A, then write the value of
TA -+ A)3, where I is an identity matrix.

AN A AN A A A
p’ T 98 U F1d hifoe forees fow afest 31 + 25 + 9k @ i —2pj + 3k
AT & |

Find the value of ‘p’ for which the vectors 3/i\ + 23\ +9/1\§ and
/1'\ — 2p3\ + 3/1\< are parallel.

af s Y % ity e S X - Y F4 224_6 3, @1 39 @ & afew

5 7
TRt fafau |
3-x y+4 2z2-6
—

If the cartesian equations of a line are , write the

vector equation for the line.

A J1d i

e
dx
x log x
e

Evaluate :

e
j Xlogx
e

5+/2 TRETT 1 TH AW ?aﬁﬁﬁ?,sﬁxm&wﬁgaﬂaﬁw, y-ﬁ&?'@%
1 U QAT 2-31&T § = BV O T 2 |

%
Find a vector a of magnitude 5+/2, making an angle of g with x-axis,

g with y-axis and an acute angle 6 with z-axis.
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SECTION B

9T GEIT 11 & 22 7% JP Fo7 4 3% H1 8 |
Question numbers 11 to 22 carry 4 marks each.

x % I8 HH I Hife 58 T y = [x (x — 2)]2 T 949 %A 7 |

11.

12.

65/2

2 2

AT

a%————lé;%lg(ﬁa b) W T3 {@T 9T A ok gHRr [1d

b2

HIfT |

Find the value(s) of x for which y = [x (x — 212 is an increasing function.

OR

2 2
Yy -1

Find the equations of the tangent and normal to the curve x_Y

at the point (/2 a, b).

A F1d il

T
4x s1n2x dx
1+ cos“x
0
3IUqAT

A J1d i

x+2

\/x +5x + 6

Evaluate :

T
4x smzx dx
1+ cos“x
0
OR

Evaluate :

x+2

\/x +5x + 6

a2 b2
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13. 3T y=Pe®™+ Qe , -

2
Y i Y 4 aby=o.
dX2 dX

If y=Pe®™ + QeP*, show that

2
Y e+ ¥ 4 aby=o.
dX2 dX
14. foag FifSe s
tan~1 \/1+X_\/1_X =E—lcos_1x, _—ISXS].
Jl+x + 1-x 4 2 2
HAAAT
af tan! [ X=2] 4+ tan? R’ | B 2, dl x 1 94 31 HIfST |
Xx—4 X+4 4
Prove that
tan~1 Vitx - Jl-x :E—lcos_lx, 1 ox<n
Jl+x + J1-x 4 2 V2
OR
If tan! x—2 +tan! X +2 =£, find the value of x.
X — x+4 4

-1
15.  3Tdehed GHIH (1+x2)3—y +y=e® X gy g FIfSU |
X

2) d_y tan~1x

Solve the differential equation (1 + x +y=¢e
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16. cwisy fo @R fag A, B, C do1 D, ek feufd &g sasr: 41 + 5j + k,

k.8t +9l vakamaci+ ]+ k)E, uuaeia

AT

A A A

. —>
ae @ =1 + ] + k@@l b o= 27 + 4] — 5k @
C =21 +2] +3k F Avea H fen § u umes wlew % @y efew

%

THHA 1 % S 8 | A T A 1A hig 3 31d@: b
AT |G F1a HIRNT |

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

—> N
The scalar product of the vector a = 1

AN AN
+ j + k with a unit vector along

= 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.

17. I ®eH f:R-o>R, ix)=x>+2 a1 g: R >R, g(x):il,xﬂ g

e 8, dl fog AAT gof T hIfSTT 3 74: fog (2) AT gof (—3) T HITT |

If the function f: R > R be given by f(x) =x?>+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).

18. T TN & HHA & 1 TAN Ih DA g d dF TAT 8 | TTRehdT F1d
HifSe for et gie qhieron § 9§ HA-8-6HA 3 9% 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.
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19.

20.

21.

22.
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b+c c+a a+b a b

o

=

q+r r+p P+q|=2|p q

N

y+z Z+X X+Yy X y

Using properties of determinants, prove that

b+c c+a a+b a b c

q+r Tr+p p+q|=2|p q T

+z zZ+X X+ X V/
y y y

i x = a sin 2t (1 + cos 2t) AAT y = b cos 2t (1 — cos 2t) 7, i st T

t="w (ﬂjzh 2|
4 dx) a

If x=asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), show that at

(=T [QJ_E
4’ \dx) a’

R FHIHRT x (1 + y2) dx — y (1+ x2) dy = 0 &1 fafire a1 3ma i,
TP Iwx=0%, dAy=17%7|

Find the particular solution of the differential equation
x(1+y?)dx-y(1+x>)dy=0, giventhat y=1 when x =0.

3G @1 % Giew JAT HIAE GHIH Fd hig SR famg (2, 1, 3) € g

STt 2 e et XL oY =2 273 g X LY _ % ¥ e
1 2 3 -3 2 5

Find the vector and cartesian equations of the line passing through the
-1 y-2 z-3

point (2, 1, 3) and perpendicular to the lines X 5 3 and
X _y_z
-3 2 5
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SECTION C

T GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. e Tmivekdl ot e XII % foe o § dgrres fegor |l o 3 1 A
AT B ST & | T3 A 1 Yeh 471 SHM o (1T 9 51 9 3R 1 o1 =l uifors
i H ! 7, Sefch I B Ydeh 1 SH H 12 99 =9 AT GIeasT hid H
3 9H U T § | S T ISt oA o foU Ui duTE Sucisy Afehan oW
oS HAY: 180 AAT 307 | HUH TI A TH T W T 80 A I B+
T AT W T 120 FATG & | T9d A T T B3k fehan-feras i a1 fmir
yii waTe fRam SQ foh Srfehaw @ g1 ? 86 W ol Wk WU wHE
ST UTh G B Shi1Q | Ufd HHTE ARrhaH <ATH AT 2 ?

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 T 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 ?

24. o Ties | Tk Tk o gl AR T & R, quu fes sifia @ foe fed 75%
TR Yehe BT & aAn qau e off arfima 8 e 9e 40% IR Uehe BiaT ® |
I feai § @ Jgoem T Re g 3o T | At e W fa wehe @,
q 1 TTrehdt 7 foh a8 g TR fua arern fear @ 2

A

g9 B: o9 qUiiehi § § g gEAW Aaigesan (o wfewemam) g wE | " X
T HEATST H § St TEA1 SAh hdl @ | Agfess 9 X 1 WTiehdl §ed ST
hifSTe qem 39 sied &1 7red it {1 HIY |
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26.
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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.

Hﬂﬂ?’ﬁx+y+z:1 qdql 2x +3y+4z=35 i gfeese @1 &l Ay H
A AT AIAA x —y +z =0 b AdId THAA T THHLT [T HIT | IT<H
Fa fop T @ 61 qa-foeg & gl ot g HifT |

AT

@ r =21 —4] +2k +u31 +4] +2k) g gHaS
T .G -2] + k)=0 % ufse fog i fog (2,12,5) ¥ g WW
IR |

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 A A A A A
the line r =2i -4 + 2k + M31 + 4j + 2k) and the plane
- A A N
r .(1—2] + k):o
3l forerer A 9 B 319 94 §U foranieai =i fsehued, Gedaniaar o gemehdl
% oI W YRR A1 I18d & | foamad A s1od s 3, 2 q9 1 Tt =t

3 <fF ol % TTT I ohl HURT: T x, T y YT T z AT AT8dl & ™k 4
R 1 A o T 1,600 7 | faamer B o194 ot 4, 1 99 3 faenfet =t
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28.

29.
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= e & R B3657- uestion Bank Soft rquéﬁ 52
& A el T ad [ERR UM S =Ear 7) | Afg 3 AN ge w Ry g
Th-Ush JUEhR hl el TR T 900 B, T TGl T JIT Hich I oI &
fow & 78 ger oft I A | sdE I gedt & il o g
AN, S EHR S o ToTC IMMTHet ST =R |

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
T x each, ¥ y each 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.

HATH h1 T Hish Ush UH BepiviiT &3 &1 &% 3 shifere S sfist
(—=1,2), (1, 5)qT (3, 4) g T 2 |

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

oM T I

J- (\/cot X + \/tan X)dX
Evaluate :

j (\/cot x +./tan x)dx

fog fifse for T R 52 o Tl o 37aTid STfeehad 3T o S shl ST
%%lﬁwwaﬁaﬁsﬁﬁnl

Prove that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

3
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QUESTION PAPER CODE 65/2
EXPECTEDANSWERSVALUEPOINTS

SECTION-A

1-10. 1. 3 2. -2 3. xsnx 4. {1,2,3)
5 1 6. —I 7 p=- =
: .= - P=-3

11.

8. r = (3-4)+3K)+A (5 +7j+2k) 9. log2 10. 7 = 5 +5k

SECTION-B
y=[x x-2)F = [x2 - 2] \ %ZZ(XZ—ZX)(ZX—Z)

p % = 4x(x-1)(x-2)

& _ 0 P x=0 x=1 x=2
dx
\ Intervalsare (- ¥,0), (0,1, (1,2), (2, ¥)
. dy .
since — >0in (0,1) or (2, ¥)
dx
\ f(X)isincreasingin (0,1) U (2, ¥)

OR

X2 y2 B
2 o tP

2y dy
b® dx dx  a’y

mN| N

dopeof tangent at (ﬁa, b) = @
a

o

dopeof normd at (\/Ea, b) =—

¥
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Marks

1x10=10m

Im

Im

m

om

Im

Im

om

om
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QI

Zb(x—\/ia)

Equation of tangentis y—b= -

i.e. Y2 bx —ay = ab

and equation of normal is y—b:—ﬁ (x —\/Ea)

e ax+ 2 by = /2 (@+b)

_ L4xsinx

12. Let | = dx
qo +C0s’ X
. "4 (m—x)sin(x—X) 4 (m—x)sinx
X® (m—x)givesl = dX=0————5—dx
(m-x)9 00 1+ cos’ (n —X) 9 1+ cos” X
Tsnx
\ 2l =41 )————— dx
91+coszx
Put cosx =t
\ sinxdx=-=dt
-1 1
\ 1=2n (‘)_dtz or 2n ¢ dtz
1+t P+t
_ én gz nil
=2n |tan't|’, = 21 & &% = 1
o= e 222 -
OR
1 1
L X+2 \5(2X+5)_7

o = P2
\JX>+5x +6

|:0—
\X?+5x +6

1. 2x+5 1. dx
=S 0—N -0
27 x?+5x+6 2

.2
Vet

8§<+29+\/x2+5x+6
e

(%]

JX*+5Xx+6 — 1Iog

2

+C
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13. y = Pe®*+Qe™ p j—z:aPeaHerbx 1m

2
—Z = a’Pe™ +b* Qe™ 1m
dx

2
VoLHs=3Y _ asn) Y s any
dx dx

2
= a?Pe” +b’ Qe™ —(a+b) {aPe* +bQe”}+ab{Pe™ + Qe”| im

= Pe* {a® —a? —ab+ab} + Qe™ {b? —ab—b? + ab} 1m

=0+0 = 0. = RH.S.

14.  Puttingx=cos g inLHS, Weget

, &J1+cos® —+1-cosh U

LHS=tan Im
&1+ 000 +v1—cosh
€J2 cos9, —+2sin 95U
=tan" € 9/2 _ O/ZU im
8\/5008/2+\/§S|n/2H
e]__tane u - s
=tan™ (:e—éu = tan? gtanget_- %CU ¥A4+1m
&1 +tan 9.0 g e4b %
e 2U
:E-le:ﬁ_lcoglx_RHS v
4720 T4 2 -~ °m
OR
Given equation canbewritten as
—298 X +20
tan? e Zi: tan™ 1—tan™ g 4 Yam
X —4g X+ag
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_x+20
X+4 . e 2 0
=tan?® T = tan? <
Gppxt2~ §2x+6g
& x+4y
X—=2 1

X—-4 X+3
b X2+X—6=Xx—-4 or x2=2\ x=+4+/2

Givendifferential equation can bewrittenas

dy 1 1 tan ! x
— 4+ = )(e
dx 1+x? 1+ x?

L1

Integrating factor = e < = ¢

. . -1,
\ solutionis, y>xe™ * =
b yxetan X — % e2tan’1>< +c

tan~1x + — tanx

e ce

o
=
<

1]

N |-

A, B, C, D arecoplaner,if ABXAC” AD=0

_—

AB = — 4i —6/—2k, AC = - i +4j+3k, AD = - 8i -] +3k

—4 -6 -2
ABXAC " AD =|-1 4 3
-8 -1 3

=—4(15)+6(21) -2(33) = 0
OR

0B365 - Ouestioln7 Bank Software

1+%2m

om

VA1m

Im

Im

Im

Im

Im
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Im
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. - b+c
Giventhat ax———=1
‘b+c

(f+]+I2)><(2f+4]—5lz)+(f+]+l2)><(ﬁ+2]+3l2) = ‘(x+2)f+6]—

b 2+4-5)+ (A +2+3) = J(L+2) +36+4

\ (L+6 = (L +2+40 b ar=1

Hence EHS _ SiHbi=2k §?+§]—3|2
‘b+c 7 77 7

2
N .
eX o0 &2 0,5

ettingfog (x) = f : :
gettingfog (x) 1o Sy 15

fog(2) = 6

X% +2
x2+1

getting gof (X)= g (X2 +2)=

11
gof (-3)= 5

L et probability of successbe p andthat of failurebeq

\ p=3gadp+q=1

P (atleast 3 successes) = P(r > 3) = P(3) + P(4) + P(5)

.2 .3 Ll L4 .5
- oo, BOXBY L 5, BI B, 5c B
edg edgp edg edg edg
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om

2k

om

Im

om

Im

1¥%2am

om

1%2m

om

Im
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10.27 + 581 N 243 918 459

— = or Im
1024 1024 1024 1024 512
19. Operating C,® C, - (C, +C,), weget
—2a c+a a+b a c+ta atb
LHS = |-2p r+p p+g|=-2|p r+p p+q 1Y+lom
—2X zZ+X X+y X Z+X X+ty
C,® C,-C, acbh
C3®C3—Clp LHS=-2|p r ¢ 1m
X zy
a b c
C,« C,b=+2|p q r|=RHS im
Xy z
dx .2
20. i 2acos2t (1 +cos2t)—2asin 2t 1m
dy : .
e 2bcos2tsin 2t —2b sin2t (1 —cos 2t) 1m
\ dy _ b asin2tcos2t—sin2t(1-cos2t)0
dx a cos2t (1+cos2t) —sin®2t 1m
Att:A,sinthlandc032t=O
dy ba®-10 b
\ S lat=" = —¢——=—
dx( /ﬁ) agd-1yh a im
21.  Giveneguationcanbewrittenas
X d y dy =0 1m

X —_
1+ x° 1+y?
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Integratingtoget%Iog(1+x2)—%log(1+y2):logc1 im
p Iog(1+xz)—log(1+y2):logcf:Iogc Yam
=1+x2;
2 =C
l+y
1
Xx=0y=1 b c== Im
2
\ 1+y?=2(1+x% or y=,2x*>+1 Yom

LettheD.R’sof therequiredlinebeab, ¢

\ a+2b+3c=0 i
y 1m
and —3a+2b+5c=0 b
b 2-2 _C\ Dreae2_74 1
4 -14 8 "G m

x=-2 y-1 z-3

\ Equationsof lineare 1m
-7 4
which, invector formis, r = (2? + ] + 3I2)+ A (2iA —7] + 4I2) im
SECTION-C
Let number of piecesof typeA and type B, manufactured
per week bex andy respectivily
\ L.PP.is Maximise P=80x + 120y Yom
subject to 9x + 12y <180 or 3x+4y<60 U
|
x+3y<30 y 2m

x>0 y>0 b

0B365 - Ouestioz% Bank Software
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Y For correct graph:

“ Verticesof feasibleregionare

3e [ A (0, 10), B(12,6), C(20,0)

P(A) = 1200, P(B)=1680, P(C)= 1600

-i{-L’
\  ForMax. P, No.of typeA =12
o Bt
3 g No. of typeB = 6
[ Dty 0.0f tpeB =
O [0 C2d~30 ’ 40 x MaximumProfit=Rs. 1680
TAA by=0

Letevent E,:choosingfirst (twoheaded) coin
E, : choosing 2nd (biased) coin L

Y
E, : choosing 3rd (biased) coin b
1
\ P(E1)=P(E2):P(E3):§
A : Thecoin showing heads.
P(A/E)) =1, P(A/E -3 P(A/E _ 0.3
\ PAE)=LPAE)= 160" PAEI= 10075
;4
PE/A=T 13 13
X+ o x— + = %
3 34 35
2
47

OR

Total number of ways of selecting two numbers= °C, =15

Valuesof x (larger of thetwo) canbe2, 3,4,5, 6
P(x=2 _1 P(x=3 -2 P(x=4 -3

4 5
P(X=5)=E and P(x:6):E
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\  Distribution can bewritten as

X: 2 3 4 5 6
15 15 15 15 15
2 6 12 20 30
XPX): — — — — —
15 15 15 15 15
70 _14
Mean=§ X P(x) = — = —
a x P(x) =3

Equation of planethrough theintersection of giventwo planesis:
X+y+z-1+A (2x+3y+4z-5)=0

or (1+20)x +(1+30)y+([1+40)Z—1—5L =0 iiccieviiriiereerrrrenn (i)

Plane(i) isperpendicular totheplanex —y +z=0,

so, 1(1+2)0)-1(1+31)+1(1+44) = 0
b 3=-1\ A=-Z

\ Equationof planeis a—ggx+(1_1)y+apf[_ﬂ92_1+§:o
e 3g & 3g 3

i,e x—-z+2=0

2
Distance of above planefromorigin = ﬁ: 2 units

OR
Any pointontheline r = 2i — 4 + 2k + 1 (3 + 4 + 2K is
(2+30)i +(-4+a)j+(2+ 2 )k

For thelineto intersect the plane, the above point must
satisfy theequation of plane, for somevaueof A

Vo e+ 3)i+ (Carm)i+ 2+ 20k -2 +k)=0
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P 2+3A+8-8L+2+20L=0 b A=4 1am
\  Thepoint of intersectionis 14i +12]j + 10k 1m
Required distance= /122 + 0? +5% =13 units 1m
X + 2y + z = 1600
26. Here 4 + y + 3z = 2300 1'%
X + y + z = 900
858 2 19 gexg 8e16009
\ ¢4 1 3+ ¢cy+=¢2300+ or AX=B
$1 1 15&z5 & 900 5
|A|=3(-2)2(1)+1(3=-51 0\ X=A"'B Yam

Cofactorsare:

A11:_2’ A12:_l- A13:3
-1

Ayn=-1 A,=2 Ax= 1¥2m
A31: ) A32 =-5 Ass =3
a&x 0 1zae—2 -1 5 ¢&1600 ¢
\ Cyi= < §-1 2 -5:¢2300%
&z 5 $3 -1 -5;&900 4
\ X =200,y=300,z=400 1%2m
i.e. Rs200for sincerity, Rs300 for truthfulnessand
Rs400for hel pfulness
Onemorevauelike, honesty, kindnessetc. 1m
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Correct fiqure

1
\I AB is:y:E (3x+7)

1
Equationofl’ BC is:y:E (11-x)

h\ _ 1
» | AC |s:y:§ (x+5)

1 3 3
Requiredarea:% 3x +7) dx +% dll—x)dx—% (Jx +5) dx
-1 1 -1

U

:ngz(sx 7 - -l - 2 sy

=7+9-12 = 4 sq. units

28. AvCOot X ++/tanx | dx = 07COSX+SnX dx
d ) A/SiN X Cos X

Putting sinx—cosx =t, sothat (cosx + sinx) dx = dt

1
and SINXCoSX = 5 (1-1?)

\/EOLZ = \/ESin_lt+C

1-t

/
I

V2 sin?(sinx —cosx) +c

29. Correct fiqure

let theradiusand height of cylinder

ber and hrespectively
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\ nh?{z—h?zgzn?zh_?g

dv_ & 3070
o " T4
2
\ ﬂ =0 b h? :4R h:E
dh 3 J3
d? & 6ho _ _
andd—h\2/=7t 3_75<0 \ Volumeismaximum

- € 2R 1a29RSU 41 R®
Maximumvolume= 7 xeR* x— a@ 0. _4n

S B 4&Bag 383

cubic units
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