CBSE Class 12 Mathematics Question Paper 2015 (March 18, Set 1 - 65/1/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

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

2 4 -2 5

qT A = ddr B = 2, a1 (3A — B) TTd shifoU |
3 2 3 4
B 4 | -8 5

If A= and B = , then find (3A — B).
3 2 3 4

dsh y = e + ax + b ol H&Ud HE I 3dshal THIHWUT FTd hifolT, &l
add b Wod A 7 |

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

where a-and b are arbitrary constants.

2 3

A%y (dy 3
3Taehe] THTEhLU] Nz | A\ Y h! Shife d ©Td 1 INTHA TIRIY |
eox ) TR

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

2
d2y\ KQ\S ) y3
\dx2/ dx , |

afg fog (2, a, 3), (3, —5,b) @A (- 1, 11,9) §@ &, d a + b & T A@
$IT |

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

collinear.

> — > > - o
I |a | =10, |b | =27TA |a x b | =16%, d@ a . b & I I

HITT |

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

P T4
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6. TR TN r . (21 — ] —2k) =67 I .(6i —3j—6k) =27 % &=
<ht gl [1d =i |

Find the distance between the parallel planes

T .(2? —3\—21/;)=6 and T .(6)'1\ —33\—61/;)=27.

Qus d
SECTION B

T &7 819 7% Jdh J97 & 4 37F 3 |
Question numbers 7 to 19 carry 4 marks each.

7. HHfdREd =61 Tag iy

(1 L2 & W™
sin| tan} et +cos 3 Xz =1, O<x<1
) (2x V=
HAAAT
1/X—5\ 1/X-I-5\ T
Elﬁ tan + tan = — %, al x bl HIH 3I1d élﬁQ |
L %700 X+6) 4
Prove the-{ollowing :
I (1 o2 1 2N
sin | tan ™} L —X +cost : X2 =1, O<x<l1.
i 2 d+x7 )
OR
(o B / \
If tan 1| = & +tan™! X +0 =E, then find the value of x.
X—6, X+6) 4

8. YU e TUIYHI hl FINT hich W ol firg Hifre

1+a? —b? 2ab —2b
2ab 1-a’ +b? 2a = (1+a2 +b2)3
2b — 2a 1—a? - b?
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Using the properties of determinants prove that :

1+a® —b~ 2ab — 2b
2ab 1-a® +b? 29 _ (1+a2 +Db2)?
2b — 2a 1-a”—Db?
2 -1 1N
Aegeg A= -1 2 -1 o foTu e9rmsu foh A% — 5A + 41 = O. 37d: A-1 JTd
1 -1 2

HAAT

YRR FishAT3Al o FAM g FHfeTiad 31Tegg bl gcshH ITH I -

(0 1 2
1 2 3
3 1 0
2 -1 1
For the matrix+A =| -1 2 —1 |, show that A® — 5A + 41 = O.
L1 -1 2
Hence find A ™
OR
Using elementary transformations, find the inverse of the following matrix :
0 1 2
1 2 3
T 1 0,
10. T % f(x) Fl x = 1 W GTacIal 997 x = 2 W AThAH AT bl J1d hITIT :
- Bhx—-4 , 0<x<l1
f(x)=| 4x° — 3x , 1<x<?2
- 3x+4 , x22
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Examine the following function {(x) for continuity at x=1 and
differentiability at x = 2.

- 5x—-4 , 0<x<l1
f(x)=| 4x° — 3x , 1<x<2

3x+4 , x2>2

hr—

/1\

2
A et 2 _ 9% | 32 0.
X

2

11. Jic y =x° log
\ X/ dx d

HAAT

B f(ix) = (x — 4) (x — 6) (x — 8) o ToIU FAaUA [4, 10] H HIET HE JHIA
T hIT |

(1) 2
L) , then prove that Xd 527 _o%Y + 3x% = 0.
\ X/ dx dx

If vy = x° log

OR

Verify mean value theorem for the function f(x) = (x-4) (x - 6) (x - 8) on
the interval [4,10].

12. Zlﬁ s = log p ﬁ,ﬁﬁgﬁﬂdl=2 X.
X —V X —y dx y
If —— = log 4 , then prove that dy -9 _ 2,
X —y X -y dx : §
13. A T :
dx
X3(X5 _|_1)3/5
Find :
dx
X3(X5 _|_1)3/5
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14. HHE JTd hIU :

4
J‘{‘X—Z‘+‘X—3‘+‘X—4‘}dx
2

HAAT

A FTd <hITST :

/4

secx
—5 dx
J‘ 1+2s1n“x

0

Evaluate :
4

J‘{\X—Z\+\X—3\+\X—4\}dx

2

OR

Evaluate :
n/4

SecX
— dx
j‘1+281n X

0

15. HME ATd hIU :

(1 o A
J‘ 2x [1-sin2x) .

\l—cos 2}{/

Evaluate :
/2

2 1 -sin 2x " in
1 —cos 2x

P T4
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N N\ AN N TAN AN
16. Tuisy foh =R farg ek feafd wiewr 41 +8j + 12k, 2i +4j + 6k,
N\ N\ N N\ N\ AN .
3i +5j +4k 941 5i +8j + 5k &, HAN & |
N\ N\ N\
Show that the four points with position vectors 41 +8) + 12k,
N\ N\ FAN N\ N\ N N\ N\ FAN
21 +4)j+6k, 31 +5) +4k and 51 + 8 + 5k are coplanar.

17. 9 [T 4 AT 3R 5 hieit ¢ & a1 ot [IH 3 A 3R 4 el i & | Th g
H IT 1 H A [ H TIAETAG fham A1 8 3R a9 @ Tie 9 11 & (forn
GIEATIHT k) Argesdl Hehrell STl 8 | Hehleil T3 SHI1 T4 il TT <Al 3 |
TAHTARA 771G o SRl TT o B hl JTRIRdT HTd ShITIT |
Bag I 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 II and then two
balls are drawn at random (without replacement) from bag II. The balls

so drawn are both found to be black. Find the probability that the
transferred ball 1s black.

18. fog (1, -1, 1) ® & Il 9 o537 (4, 3, 2), (1, -1, 0) TqT (1, 2, -1),
(2,1, 1) | B M dTeil (@13l h THad @1 bl e a1 shid i GHIhL
STd shitolg |

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).

19. dH f9@@E A, Bdal C A9 $® I4 g (el s o9 el sHHQH],
fHforadr g9 shaR ity = folt QTR <1 9m8d & | Tcdeh f9amer™ 3ulh Hedl
o ToTu qe&hr &1 TR gfd fo=mef seasr: ¥ 2,500, T 3,100 921 T 5,100 Hived
Rl g | T4 qricTeht dH1 Terimer™t gRT q&ehd T shi e gurldi @

ECIETAR 3 4 6
ftaaan 4 5 2
H3IT IHIH 6 3 4

TGl o YA H Ycdoh TaaTeadd g R § o S aTefl el N1 F1d Shiifg |
YU Hedl o IA(dih 39 Teh 3 Hed sy 8 Toiu Wt qU&hR fgdm ST

18T |
@
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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 1is
given below in the table :

hool

Schoo A b 0
Values

Honesty 3 4 6
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.

Qus ¥
SECTION C

UIT GEIT 20 T 26 TF IIb J97 F 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. Wi hifoT T Gfsham « 1 =T A = R x R W 9 &9 & ufnfyq &,
fganart |ishan 8 A1 T8
(a,b)*(c,d)=(a+c,b+d),
S8l R, Ovft ar=afass st &1 aq= & | Al a8 fgenad afean 2, @ @
hITSTT RIT I8 ShHEHT J 9189 Wt 3 | = o1 deddsh 319dd WY J1d hifore |

HAAT
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qF ool 6 A=(-1,0,1,2,, B={—-4,-2,0,2} 3R f, g: A —> B A
fix) = x2 - x, x € AdIT g(x) = 2 \x—%\ _1,x e AN qRHITNG ®ee & |
gof(x) FTd shiTIT, 37d: ST Toh f = g = 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 operation or not, where R 1s the set of all real numbers. If it 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 e Aand gx) =2 |x — % | — 1, x € A. Find gof (x)
and hence show that { = g = gof.

X — 7 '
21. Ty = e 78 forg T x-h& ! el 7, 39 forg ¥ 3k T Gl

Tl 3@ 9 AN o GHIHL ST hIT |

HAAT

Hd f(x) = cos” x + sin x, x [0, ] o U I=AY HH 9 U F=aq 7H

3TTd shiloq |
Find the equations of the tangent and the normal to the curve
y = 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 {(x) = cos” x + sin x, x € [0, =].

22, HHTHAT o1 JIT hleh, Wy — 1 = x, x-AT AT hifeA x = —2Td x = 3 9
feR &7 &1 &9%d 3 hIfST |

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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23. WW(y—sinx)dx+(tanx)dy=0ﬂ§lﬁa:%ﬁyzoaﬁX:Oqﬁ
Hqse i et fafemse g 1d i |

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

24. ko1 98 A A shitll S8 Tl (=1 T@TU TER Fad g
X+3 y—-1 99—z x+2 2-y z

k-5 1 -2k-1" -1 -k 5
37d: 3 {@IAT il IS hid Il THAA bl THIHLT JTd ShiaT |

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

Xx+3 y—-1 o6-z x+2 2-y 7z

k-5 1 9k ~1" =1 ~k 5

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

25. Ueh I9IY 329 H SHdTS T[S Ush 3¢ bl HFeh UK 5 fohedlUTH 2 | 39H 2 YK
ol dtd a9 @ By 3N By, THhI Hod A% T 5 Uid fohall 9 T 8 Uid fohal
2 | AEd! 8d Ush 3¢ T IAfeeh-T-27(4eh 4 fhall By aam +a-4-%0 2 fohell B,
gfoaferd 84 =ifgu | w=ifes 3care bl |, S <kl hiHad W STy g4
AT @, dge i A9 eI T hita Sl IWIRE Jiqadl @l Tqse L | 39
9 i tRgh TUTHT THEAT SR UTH 2 B iU |

The standard-weight of a special purpose brick 1s 5 kg and it 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 LLPP and solve it graphically.

26. Ush AN fHeFeh ol ‘n’ IR IBIAT I & | AHT Agfesh =X X, Todl i g7
aglidl & | Ife P(X = 1), P(X = 2) @1 P(X = 3) GH=aX At | &I, ol n k1 A
STd I |

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.
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