CBSE Class 12 Mathematics Question Paper 2015 (March 18, Set 3 - 65/3/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.

65/3/C

gfesit i — j 9T j — k % S T BV TG HIAC |
N N\ N N\

Find the angle between the vectors 1 — j and j — k.

fog (2,5,-3)H FHae . (61 -3 +2k) =4 ¥ g 7ra HifC |
Find the distance of a point (2, 5, — 3) from the plane

.63 -3 +2k)=4.

A —>
e @ =2i +j+3k M b = 3i+5j] -2k, @ [axb| I

A A A A A —> —>
+jJ +3k and b = 31 + 5j —2k, thenfind | a x b |.

T foieg HISLA SRl T3 o el 1 3Tdehal HHIHLUN FATd i |

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

1 3Tashcl HHTSHTUT ST HHTRSH T[UTeh HTd <hITIT :

Xlogxd—y +yv=2logx
dx
Find the integrating factor for the following differential equation :
xlogxd—y +y=2logx
dx

Tk AT A = [a,],,, [FEF G a;; = eZ* sin jx G 9S4 &, HI 349 a,
foTigT |

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

given by ay; = e?X gin jx.
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Qus d
SECTION B

YIT GEIT7 G 19 TF JIdF Jo7 F 4 3% & |

Question numbers 7 to 19 carry 4 marks each.

7. zIﬁ37=e‘ff’”**‘.cosbx%,T'Isfﬁzlog shiTsTT Teh

d?y dy , 2 .9
¥/ | b =(
T2 a T (@ +b%)y

If y = e®X. cos bx, then prove that

2
d y_Zady

L {2 B o
T2 dX.(a + b))y =0

3. Elﬁxx+xy+yx=ab,ﬂ}3—ym$||éQl
X

IfXX+Xy+yX=ab, then find d_y
dx
9. Ifg x = a-sin 2t (1 + cos 2t) A¥Ty = b cos 2t (1 — cos 2t) &, Tl tzgq fll_y
X
3T ShiTeT0-
If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find 3_37 at
X
t= —.
4
10. Y Td hIT
I (X+3)2 Ix
(X + 5)
Evaluate :
J. (X+3)2 dx
(X + 5)
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@
&collegedunla;
India’s largest Student Review Platform

—



11. oF foame™ X, Y 91 Z 91 difedi i @grar & v we vl =3 & fou
Teh HeAT oA & Tored =l g G- =fshd S & ST 7T 81 9E, <AEAT a9
RgefH o= Ad 8, NFH 8 Jcdeh bl oI shHel: T 25, T 100 94T T 50 8 |
91 qrfeteht Hel | S T3 |Tal 6l &A1 g9l 8

IEBINE
M X Y 4

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

TRl o JAN H IF<h Al hl Toshl € YA {demetd gl Ushitd e HTd
HITSTT qAT ol ThiAd Bg Wt A hINT | IWRE H SHd i3 Teh oI Hl

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 :

School
| X Y Z
Article
Hand-held fans 30 4( 39
Mats 12 15 20
Toys 70 55 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.

P T4
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12. HHE ATd hIU :

%
J‘ 4 Xz dx
X* +XxX° -2

Evaluate :

2
X
dx
J‘ x* +x% -9

13. 10 Toerenl o dHg 4 2 &k UH g TS @41 3 fod 28 | 39 998 H ¥ Th
TErsrehT ATgoedl Tkl o 5 S ISTAT 7T | ¢ 9=l SR <1 916 83T 3, ol
JTRIehdl STd =hitaC fob T TT T&eeh o I AR Toa o1 |

AT

Teh =¥ [UdFeh ol Tohdl o1 3ISTAT T foh HH-Y-HH Teh g1 Tod 3T <hl
ITRIehdl 80% I 31fereh &l 2

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% ?

14. x 1 98 UM 31d shilv 988 o =1 foig A4, 1, 2), B(5, x, 6), C(5, 1, — 1)
an D(7, 4, 0) GHAAT B |

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.

15. foufd @few @ = 41 + 2] +2k 9@ fog A & et ToRA UH @, @iewm
b =21 +3] + 6k % aarm 2 | forg p o Rufr wfm ¢ = 1+ 2]+ 3k
2, U 39 W@ W ST U A <hl AFETS JTd hiTolg |

A line passing through the point A with position vector

—> A A o 2 2 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

" —7 A £ £
position vector r; = 1 + 2] + 3Kk.
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16. T4 =l x o U g hIfST

sin~!(1-%x)-2sin1x= g
Solve the following for x :
sin~!(1-%x)-2sin1x= g
AT
@ISy Toh :
[ Q) \
2 sin—1 d —tan'l[E = =
\ O / 31) 4
Show that :
\ \
2 sin~?! [é —tan‘l[g- —
O 31) 4
1 2 9"
17. I A=|2 1 2 | &, af fe@EE &6 A2~ 4A — 51 = O, hela®y A1
R 2 '
f 311 <hilSIg |
SOCI
\Z/ 0 1
I A=|5 -1 0 | 8, d YR dih AihATAT &1 TANT Hleh AL FTd
0 1 3
hiToTg |
1 2 2"

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.

P T4
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18.

19.

65/3/C

HRIUTRT ok TUIEHT o FANT H T Sl x % 1077 g hIT9T -

X + 2

X + 6

X —1

X + 6

X —1

X + 2

X —1

X + 6

Using the properties of determinants, solve the following for x :

X + 2

X + 6

X —1

A JTd <hIU -

/2

2

X + 6

X —1

X + 2

X

sSin
S1n X + CoS X

0

AT

Evaluate :

/2

2

X

Sin
S1Nn X + COoS X

0

2

Evaluate J‘ (eSX +7x —5)dx as alimit of sums.

~

-1

OR

dx

dx

X —1

X + 2

X + 6

2
TN bl HHT o €9 | j (e%* +7x —5)dx I UM JTd hitlU |
=1
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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. 9= ULl o FA=ANd z = 5x + 2y I IAAHIHT qAT JThaHTHIUT HINT :

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

21. UYH ©: 99 qUNI%I-H U g TN Aigesdl (ToFT Ifaedmeq) It T8 | 5 e
X eFl FEIIAT H O 98I U%AT ol O<h hidl g, dl X 1 UTRehdl ded HTd

hIToU | 39 &4 bl HIST dAT JEWT JTd shiloT |

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

22. WFT A = Q x Q ?, W&l Q &+t yfmy w&ed &1 o=y 2, dd1 U
feameardt |fsham « A W 39 YR 9RMNd 8 Tk, (a, b), (¢, d) € A = foU
(a,b) * (c,d) = (ac,b+ad) 8 | al

i)  =h1 AH dcEHS JAIIF FATd shiod |

: A
(ii) A % chHAUNT G FTd HIWT, 3Fd: &Fal (5, 3) ad [%,4 &+
ccshH fTigu | /

HAAT
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AH dioe Toh £: W —> W,
rn—l, Elﬁnﬁ[qﬂ%
n+1, Eﬂcc{n‘vm%

oI qRTiyd 8 | gunsy foh £ SIchAuii 8 | £ o1 SYchH A hitald | T&1 W
T U1 HEATAT 1 T 8 |
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), (c,d) € A. Then find

f(n) =+«

(1) The 1dentity element of x in A.

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

(5, 3) and [1, 4 |.

2

OR
Letf: W — W be defined as

n—1 ifnisodd
f(n)=-+

n+1, if niseven

Show that f i1s invertible and find the inverse of 1. Here, W 1s the set of all
whole numbers.

23. Thl y=+5-x2 AUy = |x — 1| GRI UNEg &F I Hei@ gRI ST a1
TRt o YA © 36 &3 1 A% Fd i |

Sketch the region bounded by the curves y = \/ 5-x” andy= |x—1|and

find 1ts area using integration.

24, e f(x) = sin® x — cos x, x € [0, 7] o U I=aq AH 9 e F=aq qH

A <hITT |

Find the absolute maximum and absolute minimum values of the

function f given by f(x) = sin® x — cos x, x € [0, n].
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25. W%%@T@
N A A A A A A
r =1+j)J+k+A(1 -3 +k)
4>

Y =43+ 2k+1 (25 - +3k) gudeng ¥ |

3 {131 bl TS hid Il THAA bl HIHLU HT T hiTT |
Show that the lines :

—> A A A A~ A
r =1+ jJ+k+A(1 -3 +Kk
—> N\ TAN

N\ N\ N\
r =43+2k+nu(21 — ) + 3k) are coplanar.

Also, find the equation of the plane containing these lines.

26. 3Idhd HIHW x2dy = (2xy + y2) dx ol fafise ga1 3a hifsm, fean & &6
y=13dx =1.

AT

T HHIHLT (1+x2)? < (emt"ﬂ‘“_lx — y) oI IR BT 1A shifoTg, TG

X

%%y=1%3ﬁx=0%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+ x?) (;11_57 = (e™' X _ ) oiven that y = 1 when x = 0.
X
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