CBSE Class 12 Mathematics Question Paper 2015 (March 18, Set 3 - 65/3/G)
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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 26 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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General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) Questions. 1~ 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(V) Questions 20 - 26 in Section C are long-answer Il type questions carrying

6 marks each.

(vi) Please write down the serial number of the question before attempting it.
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SECTION A

UIT GEqT 1 T 6 Th JIF J97 HT 1 IF & /

Question numbers 1 to 6 carry 1 mark each.

dhy = e + ax + b I HEUd HH I Adhal HIHT T hitaT, STal
adIT b =D A= & |

Find the differential equation representing the curve y = e™ + ax + b,

where a and b are arbitrary constants.

2.\ qv\3
stepet wfter |4 | - () y° <hl Sifc g ITd 1 INTHA TARIT |

\dxz/ dx

Write the sum of the order and the degree of the differential equation

2
d’y )" fdy) . o3
\dX2/ \dX/
gy wm—pe 26 Y%
Iie A = ddT B = 2, dl (3A — B) I1d <hIf9T |
[ 3 Z~ 3 4
B 4/ | =2 5
If A= and B = , then find (3A — B).
3 2 3 4

> —> - o - o
I |a | =10, |b | =279 |a x b | =168, @ a . b & A9 J

HITT |

- - —> — - -
Find the valueof a.b, 1if | a | =10,| b [=2and | a xb | =16.

U= GOl ¢ . (21 — ) —2k)=6TdA r . (61 —3]— 6k) =27 F ¥

<h! il T =hITT, |

Find the distance between the parallel planes

N A A A — A A A
r .(2i —j -2k)=6 and r .(6i —3j—6k)=27.

P T4
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6. Fic o< (2,a,3),(3,-5b) 1 (-1,11,9) @ &, dl a + b 1 IH H1d
HITT |

Find the value of a + b, if the points (2, a, 3), (3, — 5, b) and (-1, 11, 9) are
collinear.

Qus d
SECTION B

9T GEI1 7 8 19 T I IF J9H FH 4 37H 8 |
Question numbers 7 to 19 carry 4 marks each.

7.  HMF 9 hINT

/2
2 (1 -sin 2x | in
\1 — COS ZX/
/4
Evaluate:
/2

(1 \
ezx 1 S11N 2xX dX
\1 — COS ZX/

8. awisy fh =n fag fomes feufa wfew 41 +8j + 12k, 21 +4j + 6k,
31 +57 +4k ¥ 51 + 8] + 5k &, TUAAT § |
Show that the four points with position vectors 4? + 8} + 1212,

N\ N\ VAN N\ N\ N AN N\ VAN
21 +43+6k, 31 +55 +4k and 51 + 8 + 5k are coplanar.

9. I IH 4 ATA 3R 5 HIcil g & a1 4ol IIH 3 AT R 4 el 76 & | Th Tg
H AA 18 A [[ H TIEEGRG foham Sa1 8 3 a9 @ Tic o9 11 9 (T
gicRETIAT %) ATl ehiell St 8 | feprefl 18 g T it W HT F |
TIMTARA TG o hlcl TT eh B4 ol JTRIehal T hifaT |
Bag 1 contains 4 red and 5 black balls and bag Il contains 3 red and
4 black balls. One ball 1s transferred from bag I to bag Il and then two

balls are drawn at random (without replacement) from bag 1I. The balls
so drawn are both found to be black. Find the probability that the

transterred ball 1s black.
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10. fomg (1, -1, 1) 9 Tod a1l 9 fo=gaTt (4, 3, 2), (1, -1, 0) 1 (1, 2, -1),
(2, 1, 1) ¥ B S dreil {@TAT o TAraad {@T bl Hie aUT hidid THIRU

A hITT |

Find the vector and cartesian equations of a line through the point
(1, =1, 1) and perpendicular to the lines joining the points (4, 3, 2),
(1,-1,0) and (1, 2, -1), (2, 1, 1).

11. oH fo=me™ A, B 91 C 394 $© Y4 §C =M sl o Jedl gHMGH],
Rrarfiradt qon o whem % R G 21 =1ed § | e e S et
o ToTC QuEahr <hl Tist gfa faenefi seast: 2,500, T 3,100 921 T 5,100 Hiv=d
U1 @ | = qrfeteht i1 ferametan gra qshd feramiea shi @ guidl 2

SHEE 3 + 6
[ERIEGE]) 4 O -
3L A 6 3 4

TRl b YA H Tk 9@ gl UshR H & S dredl bl TN F1d AT |

YU Hedl o AldiNE 9 Teh A Hod gsU foraeh fou ot g foam S
=R |

Three schools’A; B and C want to award their selected students for the
values of Honesty, Regularity and Hard work. Each school decided to
award a sum of ¥ 2,500, ¥ 3,100, T 5,100 per student for the respective
values. The number of students to be awarded by the three schools 1s
given below in the table :

School
A B C
Values

Honesty 3 4 0
Regularity 4 5 2
Hard work 6 3 4

Find the total money given in awards by the three schools separately,
using matrices.

Apart from the above given values, suggest one more value which should
be considered for giving award.
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12. 99 %A f(x) shl x = 1 W 1A 9T x = 2 W AThA1=IdT hl AT hIT
- hx—-4 , 0<x<l1

f(x)=| 4x* — 3x , 1<x<?2

3x+4 , x2>2

rp—

Examine the following function f(x) for continuity at x=1 and
differentiability at x = 2.

ox—-—4 , O<x<l
f(x)=| 4x* — 3x , 1<x<2

- 3x+4 X > 2
/1) 2
13. AR y=x3log[ L|a), @ g difmm e x4V _ oW, g2
\ X / dxz dx
SHAA1

BT fix) = (x — 4) (x — 6) (x — 8) % U TaUA [4, 10] H HILT HE JHY
AT <hild |

\ 2
If y =x° log [1 , then prove that Xd 3; — Zdy - 3x“
X dx dx

0.

OR

Verity mean value theorem for the function {(x) = (x - 4) (x — 6) (x — 8) on
the interval (4, 10].

14. Zlﬁ = = log 4 ﬁ,ﬁﬁl@%lﬁﬂﬂ=2—§,
X —V X —V dx y
If —— = log 4 , then prove that dy -2 - Z,
X —y X —y dx y
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15. Wﬁﬁl@:

dx
XS(XB n 1)3/5

Find :
dx
XS(XE) n 1)3/5

16. HM M HiVT :

4
J‘{‘X—Z‘—I—‘X—:B‘—I-‘X—ﬁl‘}dx
2

HAAT
HE Td_shiSIU :
n/4
SeCX2 dX
1] ¥2sm°“x
0
Evaluate :

4
J‘{\X—Z\+\X—3\+\X—4\}dx
2

OR
Evaluate :
/4
secx dx
1+ 2sin®x
0
65/3/G & P.T.O.
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17. Ttaiad =i fag i
[ Fd 2 (1 o2
sin|tan ™} L~ +cos - Xz =1, O<x<1
) R A +x7
HAAT
/ \ / \
0% tan | 28| g B8 2, dl x ST U JTd hilT |
\X—0, X+6) 4
Prove the following :
[ (1 o2 (1 o2
sin|tan ™} 1-x + cos 1 Xz =1, O<x<l1.
i 2 A +x7)
OR
/ \ / \
If tan™t| = D +tan" 1 2 il = E, then find the value of x.
X—6, Xx+6) 4
18.  GRIUEhI o JUIHI T JANT shish HH bl &g il :
1+a? —b? 2ab — 2b
2ab 1-a® + b~ 2a ~ (1+a®+b*)°
2b — 2a 1-a“—-b?
Using the properties of determinants prove that :
1+a” —b* 2ab — 2b
2ab 1-a® +b? 2a - (1+a? +Db?)°
2b — 2a 1-a%—-b?
F 2 =1 17
19. Mg A=| -1 2 -1 | Tofw gumist fob A% — 5A + 41 = O. 37d: A-1 9
.1 -1 2,
hiteTT |
HAJT
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e FishAT3T o TN g HiIigd T8 &1 Yok UTH hifT -

(0
1

_ 3

For the matrix A =

Hence find A_l.

1
2
1

2\
3
0

[ 2
—1

-

. | 1 )
2 -1

-1 8

OR

, show that A* — 5A + 41 = O.

Using elementary transformations, find the inverse of the following matrix :

(0
1

_ 3

1
2
1

2\
3

0

Qs g
SECTION C

JI7 G&IT 20 & 26-TF I 4B JoHH F 6 IF & |

Question numbers 20 to 26 carry 6 marks each.

Teh foRIY 329 W d94Ts T8 Ush 3¢ o1 A HR 5 fheAl 8 | 39H 2 IR
d ad 3169 § By 3 By, fSHeh! god A T 5 Ufd fohadl 9 T 8 Tl fehadl
2 | O9Ed! 8d U 32 T Afh-B-1(4h 4 fohall By aam +a-4-%0 2 fohell B,
gfmaferd g =g | oifes Icqre h i, $¢ <hl hiad 9 3nyrid g4
HUTEAT 7, d1 3¢ 1 I8 oI 1A hIT S ITIh Afqedl hl Tq H | 39

20.

65/3/G

U9 <kl TRgeh JITHT GHET SHTRE UTH R 8 hitald |

The standard weight of a special purpose brick 1s 5 kg and 1t must

contain two basic ingredients B, and B,. B, costs ¥ 5 per kg and B,, costs

T 8 per kg. Strength considerations dictate that the brick should contain

not more than 4 kg of B; and minimum 2 kg of B,. Since the demand for
the product 1s likely to be related to the price of the brick, find the
minimum cost of brick satisfying the above conditions. Formulate this

situation as an LPP and solve it graphically.

2

~
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21. ek FANAA ek ol ‘n’ IR IBIAT ST & | HHET Agfesh =X X, T=dl i g
aglidl & | I P(X = 1), P(X = 2) @1 P(X = 3) GH=aX AUt | I, Ol n 1 A
ST <hITTT |

An unbiased coin 1s tossed ‘n’ times. Let the random variable X denote
the number of times the head occurs. If P(X =1), P(X = 2) and P(X = 3) are
in AP, find the value of n.

22. W@ HIWY fh Gihal « Al =T A = R x R W 4+ &9 4§ qiyiivg 8, T
(a,b)x(c,d)=(a+c,b+d),
SEl R, 9t arEdfash 9&A13Tl &1 9= 7 | Al I8 Tgenyatd |fshan &, ai 9
HINTT T I8 ShATIET g Grg=d ff B | « o1 docadeh A93d |t 31d shifag |

HAAT

A e h A={-1,0,1,2),B={-4,-2,0,2} 3R f, g : A —> B A
fix) =x*-—x,x e Ad¥IT g(x) = 2 |x ;\—1,xeAgmm°mﬁﬁ?rW§|

oof(x) A shifere; Ad; TIMET foh f = o = gof.
Check whether the operation * defined on the set A =R x R as

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

1S a binary eperation or not, where R 1s the set of all real numbers. If i1t 1s

a binary operation, 1s it commutative and associative too ? Also find the
1dentity element of .

OR

Let A={-1,0,1,2},, B={-4,-2,0,2} and f, g : A - B be functions
defined by f(x) =x* —x,x € Aand gx) =2 |x ; | — 1, x € A. Find gof (x)
and hence show that f = g = gof.

23. T y=; _"’;)—(7_3) S8 foimg W x-&1 i hIedl 8, 39 fo=g ¥ ok T il

TRl [T F T o GHIHUT T hITIT |

HAAT

% f(x) = cos? x + sin x, x €[0, n] o U I=AH AH 9 U FH-aq A

AT hITIT |
Qcollegedunia;
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Find the equations of the tangent and the normal to the curve

i = X1 at the point where 1t cuts the x-axis.
(x —2)(x—3)

OR

Find the absolute maximum and absolute minimum values of the

2

function f given by 1(x) = cos”® x + sin x, x € |0, 7).

24, WW(y—sinx)dx+(tanx)dy=0ﬁ§lﬁa:%ﬁy=OZIﬁX:OE€I
Gqse i grer faflme g F1d il |

Find the particular solution of the differential equation
(y — sin x) dx + (tan x) dy = O satisfying the condition that y = 0 when
x = 1.

25. k1 98 A 1A hitell S8 foit T T@TU e e @
X+3 y—-1 95—z X% 22y Nz

kel — 2k =ik -1 - 5
37d: &9 WIS hl AdldS hid dTd THAA b HHIHLT FTd hiloT |

Find the value of k for which the following lines are perpendicular to each
other:

X+3) y—-1 8-z XxX+2 2-y z

k= 1 —-2k-1" -1 _k 5

Hence find the equation of the plane containing the above lines.

26. WWWW,%@Ty—lzx,X-Q?ﬂHWWX=—2Qéx=3ﬁ
foR & 1 &% T hIfT |

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