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

%

4)
1. aﬁ?=2€+§+31§3ﬁ'{b=3€+53—21§%,¥ﬁ\?xb\3’|ﬁ
HITT |
—> A A A — —>

—> N N N\
If a =21 +j)+3k and b = 31 + 5j —2k, thenfind |a x b |.

2. Hﬁsﬁl—JHmJ—k%aﬁawwmﬁﬁQ|

Find the angle between the vectors 1 — J and J — k

N\ N\ VAN
3. fug (25 -3)Hawad r .61 -3] +2k)=4¥ gl 7 Hfw
Find the distance of a point (2, 5, — 3) from the plane

r . [ ) — 4

4.  Th e A€ at,,, SEh 676 a; = 2% sin jx G Te¥l &, 1 1A a,,
forfgy |

Write the element a;, of the matrix A = [a;]y,,, Whose elements a; are

given by a;; = e** sin jx.

5. T To=g § oA dTcdl {371 o el hl ITeehe] GHISHUT H1d shif9Y |

Find the differential equation of the family of lines passing through the
origin.

6. T4 3Tl HHIHU T HHTh T[0T HTd hITIT :

xlogxdy +y=2logx
dx
Find the integrating factor for the following differential equation :
Xlogxdy +y=2logx
dx
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SECTION B

YIT GEIT7 G 19 TF b Jo7 b4 3F & |

Question numbers 7 to 19 carry 4 marks each.

1 2 2
7. Il A=| 2 1 2 | &, ar fe@Eu T AZ — 4A — 51 = O, hela®y A1
2 2 1
Wi ST <hITIT |
3Tqa
2 0 -1
Je A=|5 1 0 | 3, a YRfFyeh Uitk HihIAT 1 TAT Hleh AL FT4
0.1 3
hT1TT |
D O

It A=| 2 1 2 |, then show that A° — 4A — 51 = O, and hence find A

OR

[fA=|5 1 0 |,then find A=l using elementary row operations.

8. WU e TUIEH] o JIANT & = =l x o Tt &t shifT

X + 2 X+ 06 X —1
X+ 6 X —1 x+2| =0
X —1 X + 2 X + 6
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Using the properties of determinants, solve the following for x :

X + 2

X + 6

X —1

9. HM ITd hIlWU

/2

X + 6

X —1

X + 2

X

dx

J‘ sin?

S1n X + CoS X

0

AT

Evaluate :
/2

X

dx

SIN X }-€08 X

j sin?

0

OR

2

Evaluate J‘ (e®* + 7x —5)dx as a limit of sums.

-1

10. ¥HH I hiNT :

dx

X2
X4 T X2

Evaluate :

— 2

65/1/C

X —1

X + 2

X + 6

2
TN <hl HHT o €9 | j (e%* + Tx —5)dx ol HH I iU |
-1
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11. 10 T&ahi & g H 2 ok UH & N Al I a8 | ST 998 4 § T
fererepT ATg=a AT HehTel T 5 & 3BTl T | A 9=l 1 ford 96 8370 =1,
STRIehd 1A shITSY feb < 7T e o AT 3 ford o |

SOE|
Teh < Udeh Rl fohadl IR 3IBTAT AU b FH-YU-HH Tesh dRF fuad 3T <hl
gTRrehdr 80% & 3Afereh &1 ?

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin
had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head 1s more than 80% ?

12. x 1 98 UM [ shilv 588 T =1 fog A4, 1, 2), B(5, x, 6), C(5, 1, — 1)
e D(7, 4, 0) GHAAT & |

Find x such that the four points A4, 1, 2), B(5, x, 6), C(5, 1, —1) and
D(7,4,0) are coplanar.

13. ufd & & = 47 + 2] +2k 99 fog A § B9 TR UH TET, |iew
b =23(+3} ¥6k % wm 2 | farg P fome feufa afewr © = 1+ 2] + 3k
2, H 39 W W A ¢ AFS hl AT F1d SIS |

A line passing through the point A with position vector
— A AN > A A A

a =41 + 2] + 2k 1s parallel to the vector b =21 + 3) + 6k. Find the
length of the perpendicular drawn on this line from a point P with

" —2 4 2 4
position vector r; = 1 + 2 + 3k.

14. T4 &l x o U A <hITST

sin~1 (1-x)—-2sin~tx = g
Solve the following for x :
sin"! (1-x)—-2sin"1x= g

HAAT
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fcﬂﬂﬂﬁ:

\ \
2 sin 1[3 — tan—1 [E S
5 31) 4
Show that :
A L
2 sin—1 [§ — tan—1 (17 oy
D 31) 4

15. 'ﬂﬁy=eax.cosz%,Fﬁﬁl@’W%

dzy dy 2 2
— %) | + b = ()
dx? . dx - 'y

If y = e2*. cos bx, then prove that

d?y dy 9 .9
2 | + b = ()
dx? 2 dx @ 'y

16. j5|ﬁ1¢11"‘+Xy+y*”*‘—ab T‘ﬁ :ﬂdcm'r\:fQI

dx
If x* + x¥ + y* = a°, then find cy
dx
17. Elﬁx—331n2t(1+0082t)69ﬂy bcosZt(l—cosZt)% dAt=" Z‘?R 337
X
AT hHiTIT |
If x =a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find 3_37 at
X
t= —.
4

18. HME HATd hIIU :

J. (x +3) e®
dx
(x + 5)°

Evaluate :

I (x +3) e®
dx
(x + 5)°
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19. doF foame™ X, Y 91 Z 91 difedi i Tgrar & v we uehla =3 & fou
Teh HAT T & TS9H s=l g G- ishd AT | SHT 7T 81 UG, Se8d] ad
RaefH o< ATd 8, NAH ¥ Ycdeh sl Yo 3hHS: T 25, T 100 94T T 50 8 |
91 qrfeTeht Ael O S<fl 718 AT <hl |1 Sl B

IEBINE
M X Y 4

HERLE] 30 40 35
ERAER] 12 15 20
tCIC! 70 55 75

TRl o JAN | IW<h Al hl Tofshl € YA fdemetd gl TshiAd e Hd
HITTT qAT Pl ThiAd Bg Wl A hINT | IWE H SHd s Th oI Wi

foTiay |

Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively.. The following table shows the number of articles of each

type sold
X Y Z
Hand-held fans 30 40 39
Mats 12 15 20
Toys 70 5O 75

Using matrices, find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value
generated by the above situation.
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Qus ¥
SECTION C

T GEIT20 26 TF Y IAF JIHH 6 IHF 5 /

Question numbers 20 to 26 carry 6 marks each.

20. THT A = Q x Q 8 & Q i UHI T&IeAl 1 9=y g, 991 Th
feameardt Ifsha « A W 39 YR UiHIYG 8 T, (a, b), (¢, d) € A & faU
(a,b) = (¢,d) = (ac, b+ ad) & | dI

(1) =1 A H dcddeh 3a3d F1d hiag |
; h
(ii) A % HchHUIT GId F@ I, 3Td: FaFal (5, 3) AT /1,4 %

AH AT b £: W > W,

rn—l, Elﬁ{nﬁfm:[%

hn+1, Elﬁn‘élﬁ%

oI GRYTT 8 | a9st foh £ SIchavlid 8 | £ o1 SJchH A hitall | T&1 W
T U1 TSl B 9= § |

Let A = Q 'x Q, where Q 1s the set of all rational numbers, and =x

be a binary operation on A defined by (a, b) = (¢, d) = (ac, b + ad) for
(a, b), (¢, d) € A. Then find

(1) The 1dentity element of + 1n A.

f(n) =«

(11) Invertible elements of A, and hence write the inverse of elements
\

(5, 3) and [1,4 |

2

OR
Lett: W —> W be defined as

n—-1 ifnisodd
f(n) = -

n+1, ifniseven

Show that f 1s invertible and find the inverse of f. Here, W 1s the set of all
whole numbers.
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21.

22,

23.

24.

Thi y=5-x> qAy = |x — 1| g UNeig & sl 3eid g 23T qe
FHTHA o JINT H 36 &3 hl &F%d H1d hilY |

Sketch the region bounded by the curves y = \/ 5-x“ andy = |x—1|and
find 1ts area using integration.

3aehel GHIRT x2dy = (2xy + y2) dx &1 fafsrse g1 sia <hifse, feam 8 fop
y=13dx=1.

AT
1

Thd GH R (1+x2)ﬂ = (e™ X _ y) 1 TR A T hitg, T

dx

%%yzl%ﬁﬂ:&zO%l

Find the particular solution of the differential equation
x? dy = (2xy + y?) dx, given that y = 1 when x = 1.
OR

Find the - particular solution of the differential equation

-1
(1 n X2) dy (emtan X

1 —vy), given that y =1 when x = 0.
X

B f(x) = sin? x= cos X, x € [0, 7] & U I=dH A 9 U HaH °H
STTd ShiTolU +|

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin? x — cos x, x € [0, n].

ISy foh @TU

N\ N\
?=1+J+k+?\,(1—.]+k)

_)

r —4J+2k+p(21 — ] +3k)"€ITIT'IFﬁ'€[%I

2 {3 ohl IS i It GHAA bl GHIHOT S FJ1d hifSu |
Show that the lines :

TAN TAN TAN TAN N\ AN
?=i+j+k+k(i—j+k)
RN A A A A A
r =43+2k+1n 21 —j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.
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25. ﬁﬁ[mﬁ%mz=5x+2yﬂmﬁmaﬁ\ww:
X —2y < 2
3X + 2y < 12
—-3x+ 2y <3

x>20,y>0

Minimise and maximise z = 5x + 2y subject to the following constraints :
X —2y < 2
3X + 2y < 12
—3x+ 2y <3

x>20,y>0

26. TYH B: 9 YUTiehi H H g FEAT Argeadl (ToqT Iaedmd=) gt T8 | T g
X eFl 9EIisil. H U 9! U%I1 il ot Hidl &, dl X okl YTiehdl ¢4 T
HITSTT | 39 &2 Rl HIST qAT JHUT FTd <hiTIT |

Two numbers are selected at random (without replacement) from first six
positive integers. l.et X denote the larger of the two numbers obtained.

Find the probability distribution of X. Find the mean and variance of this

distribution.
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