CBSE Class 12 Mathematics Question Paper 2015 (March 18, Set 1 - 65/1/A)
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Please check that this question paper contains 12 printed pages.

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.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.
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(iii)) @S 7 F Y97 1 - 6 TH 3Hld TY-FR qIct 97 & IR I 97 & 7w
1 37% 74T & /

(iv) @B T FIHT7-19 TF J7-30 1 IPR & J97 § 3K J9% J97 & foiw
4 37% YR & |

(v) T FYI20-26 TF -3 11 JFR & J97 & 3K J% Y97 & 177 6
37% [ERT & |

(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

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.

65/1/A

cos® sinO _
qe A = g1, dl TorHEl 9Tehd G n % 1T, Det (A™) T HH

—s1in 6 cos@_

3TTd shiloq |

cos® sin®
If A= , then for any natural number n, find the value of
—smo cosO

Det (A™).

1 37aehed GHIHUT o TTT SHehl &7/ a &7d bl INTHA HATd hifaIT :

g5 2
y=x[51-5—7 +dy
dx dx“

Find the sum of the order and the degree of the following differential
equation :

F dv S 2

dy) d Y

\dx dx

y =X

= 3Tdehc] HIRUT hT & JTd <hITTU -

X\/(1+y2) dx+y\/(1+x2) dy =0

Find the solution of the following differential equation :

X\/(l + y2) dx + y\/(l + x2) dy =0
T
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.. —> — >
4. TS OACH, ¢ B, YS11 AC 1 HeI-forg Bl dAT OA = a, OB = b @, dl
—>
OC &1 &I 2
. . . . . . — >
In a triangle OAC, if B is the mid-point of side AC and OA = a,
—% - —

OB = b, then whatis OC ?

. —> A .
D. m?=?+23—3f(6mb=3?—j+2f(a:h%m®;w

gfesr s1g s, fSges gf@mmor 171 81 )

Find a vector of magnitude /171 which is perpendicular to both of the

- A A A
vectors a = 1+ 2) — 3k and b = 31 — ) +2k.

6. T@ra3l 2x = 3y = —z ddl 6x=—y=—4za3®ﬂt[°h[dv}m$ﬂd°ﬁfﬂ\
Find the angle between the lines 2x=3y=-2z and 6x=-y =—4z.

Qus o
SECTION B

YT &I 7 & 19 T JI9% Je7 4 37F & |
Question numbers 7 to 19 carry 4 marks each.

7. AN BT UNER g | TRAR A T, 4 I8, 6 AlEAT adT 2 9= &, R UGN B
4, 2 &9, 2 AigATC d971 4 &= & | Jid q&N, Aigcl d §=d ol A 2400,
1900 TAT 1800 heA’i hi <f-eh AT ¢4 o1 A &, 3 HU: 45, 55 AT
33 UM UIEH ¢4 k1 FAE T¢I S1a1 8 | 3uYth A1 9 d2F hl Y g
f&iua I | 3Ty TUAHA T FAN Hich, Ycdsh TNAR o T halldl qo
GIEH 1 §f S ATl e JET AT hiTC | 36 Y99 H A AT s S F=qletd
3TTER o 70 fopd ThR hl ATTReehdl 3cqs s Tehd B ?
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There are 2 families A and B. There are 4 men, 6 women and 2 children
in family A, and 2 men, 2 women and 4 children in family B. The
recommended daily amount of calories is 2400 for men, 1900 for women,
1800 for children and 45 grams of proteins for men, 55 grams for women
and 33 grams for children. Represent the above information using
matrices. Using matrix multiplication, calculate the total requirement of
calories and proteins for each of the 2 families. What awareness can you

create among people about the balanced diet from this question ?

8.  HME JTd <hiMU :

i /1)
tan {2 tan~! 1 +

=

o~
O
N
>~ | 3

Evaluate :

tan {2 tan ! = | +

Vs
O
N
>~ | A

9. TR o TUTEH] T FANT L Tig hifoe foh

b 2 bl =2G@-b)b-clc—a)a+b+ec).

b 2 bl =2@-b)(b-c)c—a)a+b+ec).

65/1/A 5 P.T.O.
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10. YRS Uhih AlhAA (FIFAON) & JAT & = =Yg &1 Jfda™ d
W\IIQ:
0 1 2
1 2 3
(3 1 0,
HAAT
| @ 6 7 0 1 1 - 2
I A=| -6 0 8|, B=|1 0 2|, C=|-2], d@ AC,
T — 8 0 | A 2 0 3
BC A1 (A + B)C Rl Uilhed HINT | Ig Ml HANYd hINT Tk
(A+B)C=AC + BC.
Using elementary row operations (transformations), find the inverse of
the following matrix :
0 1 A
1 2/ i)
|3 1 0,
OR
0 6 7 0 1 1 - B
It A=| —6 0 8|, B=| 1 0 2 |, C=| —2 |, then calculate
7 — 8 0 1 2 0 3

AC, BC and (A + B) C. Also verify that (A + B) C = AC + BC.

11. %oH f(x) = |x| + |x — 1| &l 3TAA (-1, 2) § GTacAdl YT b1l bl
ferer=rT <RI |
Discuss the continuity and differentiability of the function
f(x) = |x| + |x—1]| in the interval (-1, 2).

65/1/A 6
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12. Ifc x = a (cos 2t + 2t sin 2t) TAT y = a (sin 2t — 2t cos 2t) &, dl -
dx
$ITT |
d2y
If x=a(cos 2t + 2t sin 2t) and y = a (sin 2t — 2t cos 2t), then find 5
dx

13. I (ax + b) ¥* =x B, o fe@su f&

(12 2
s d%y | (_dy \‘
> e Y
\dX/ \ dX J

X

If (ax + b) e¥* = x, then show that

3 dQY\ (dy Y
9 X y

X

14. HHE ATd U -

SINX — X COS X
dx

X (X + s1n xX)

AT
Hi JATd iU
3
= 5 dx
(x—-—1)(x“ +1)
Evaluate :

X (X + s1n x)

SINX — X COS X
dx

OR

Evaluate :

3
o dx
j(x—l)(xz +1)

65/1/A /
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15. HM A HiT :

/2 "
J' cos” x dx
1+ 3sin? x
0
Evaluate :
/2 "
J' cos” x dx
1+ 3sin® x
0

16. HMH I1d U -

n/4

J‘(sinx+cos X
: dx
| 3 +smn2x
0
Evaluate:
n/4
J‘/sinx+cos X
- dx
| ‘9 +SIn2x
0
—
17. TRofefE o =i+ 4j+2k, b =3i-2] +7k 3
> > :
¢ =2i—i+4k. H U ARY d FE TS @ MW b I W =
—
da e .d = 27
— A A A —> A A A — A A A
et a =1+4) +2k, b=31-2) +7k and ¢ =21 - ) +4k. Find
a vector d which is perpendicular to both a and b and ¢ . d = 27.

18, e et % St 1 =EeE g 7 HI

— A A A A A A
r =(1+2)] +3k)+A2 (21 +3) +4k)
—> A A A A A A
r =21 +4) +5k)+ud1 +6j +8k)
HAAT
65/1/A 8
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39 THAA o1 THIHT 1A Shitold Sl THAAl 2x +y —z = 3 I
5x — 3y +4z +9 =0 <h Tldesed 1@ U B JITdT & adT @l

Xx—1_¥=9 972 % gy 2
2 4 -5

Find the shortest distance between the following lines :

S A A A A A A
r =(1+2)] +3k)+A2 (21 +3) +4k)
— A A A A A A
r =21 +4) +5k)+unud1 +6j5 +8k)

OR

Find the equation of the plane passing through the line of intersection of
the planes 2x+y—-—z=3 and 5x—-3y+4z + 9 =0 and i1s parallel to the
Xx—1 y—-3 8-z

2 4 -5

line

19. Tsh Hfth o Ueh had AN dold <hl ITRIhal 0-4 AT Th heH U & ol
ITRIShdT 0:6-8 | STRehdl FTd <hilolE fob 5 heH =eld oh UYdld, I8 oAh
YRfFeh foleg | Teh *hcH g 3 |

AT

U AINTG. b i @Seh! Teh ITHT 3BTl & | Ife 3T 1 A1 2 <hl T U9 |l
3, dl 98 Ush [Hdeh ol diF a1 IS & 3T U <hl T A1 Hidl 3 | Al
39 3, 4,5 T 6h GEIT UTH BIdl 8, dl 98 Ush [Hereh ohl Teh IR 3IBTAA! § 3TN
Ig A1 HLdl 3 b 38 W T a1 9 U6 g37 | i 39 3ieh Toh Y T Bl
3, dl 3Teh g1 3BT 7T U W 3, 4, 5 T 6 UTH BIH <hl JTRIhdl &1 8 2

A man takes a step forward with probability 0-4 and backward with
probability 0-6. Find the probability that at the end of 5 steps, he 1s one
step away from the starting point.

OR

Suppose a girl throws a die. If she gets a 1 or 2, she tosses a coin three
times and notes the number of ‘tails’. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ 1s obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?
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Qus ¥
SECTION C

Y97 GEIT 20 & 26 TF J9b I3 F 6 IF & |

Question numbers 20 to 26 carry 6 marks each.

20. THuifa Hifre fob = auft ardfas et s aq=a RT R={(a,b):a,b R
dAMa—b+ V3 e S, T& S Al iy gest &1 gg== g}, g qRwTvd
ey R ey, 99Hd agT 9shiie 2 |

HAAT

AP A=R xR a8 94T AH (a,b) # (c,d) = (a + ¢, b + d) gRI IRYIT Teh
feamardy gfsrar 3 | fag HifSu for + spafatma o1 JE<g 8 | A H « I
dcedeh 3AaId T hiTE a2l 31934 (3, — 5) &1 A H Jlaa™ Jadd Hl faiieau |

Determine whether the relation R defined on the set R of all real
numbersas R=1{(a,b):a,be R anda—-b + J3 ¢ S, where S 1s the set of

all irrational numbers}, 1s reflexive, symmetric and transitive.

OR

Let A= R xR and * be the binary operation on A defined by
(a, b) *(c,d)=(a+c, b +d). Prove that = 1s commutative and associative.

Find the 1identity element for + on A. Also write the inverse element of the

element (3, — 5) 1n A.

21. I x° + y% = 4% UG AGA ok HF o Tohel Toirg O o1 €91 T@T x-31& hl
fog A9 y-3181 &l forg B W hredl 8 | IiE O, I 1 5 &I, dl (OA + OB)
1 =AdH HH 1A hIVT |

2 4 y2 = 4 at any point on 1t in the first quadrant

Tangent to the circle x
makes intercepts OA and OB on x and y axes respectively, O being the

centre of the circle. Find the minimum value of (OA + OB).
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22. Il W y2=163XT'[93|Ti'@T y=4mx§mtﬁaq_g{?a>[ P HAHA % I T3
2, dl GHTehed o TN § m o1 A FTd hifoTg |

If the area bounded by the parabola y2 = 16ax and the line y = 4mx 1s

82

T sq. units, then using integration, find the value of m.

23. fﬂmsqﬁﬁawchdwwm(x—y)g—y = X + 2y QUYTIT & 991 36 B Wi
X
$ItT |

SHAAT

Jhl b DA (x — h)? + (y — k)? = r? 1 3Tdehcl THIHWT FTd shilol, &l h qAT
k T3 3= 7 |

Show that the differential equation (x — y)g—y = X + 2y 1s homogeneous
X

and solve 1t also.
OR

Find the differential equation of the family of curves

(x —h)* + (y — k)? = r*, where h and k are arbitrary constants.

24, Tog P(6, 5, 9) H B S ITcd I8 FHA h FHIHLU 1A I 51 foh Tomga
A3, -1, 2), B(5, 2, 4) @1 C(-1, -1, 6) ¥ Hyiid 97 o THIR & | 37d: 3@

guad 1 fag A @ gl oft Fma hifsre |

Find the equation of a plane passing through the point P(6, 5, 9) and
parallel to the plane determined by the points A(3, -1, 2), B(5, 2, 4) and
C(-1, -1, 6). Also find the distance of this plane from the point A.

P T4
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25. TUeh hel¥l H 5 A 9 2 Shicdl 71Q & | G TIq ToHT TTeATAT o ITgoedl Hehlell
g | HH e fob X FHehTeft T3 whieft Tl shl EEAT i SAh il & | X o
qruTferd WM T § 2 91 X U Igfeseh =X 8 ? Ife &, al X 1 71 9 I

A <hIIT |

An urn contains 5 red and 2 black balls. Two balls are randomly drawn,

without replacement. Let X represent the number of black balls drawn.
What are the possible values of X ? Is X a random variable ? If yes, find
the mean and variance of X.

26. 3@ fafty gra = g Tumea guen &6 g hifvu |
e sFemet o 3T=aia

Solve the tollowing linear programming problem graphically.
Minimise z = 3x + 9y

subject to the constraints
X + 2y > 10
X+y >6
3X +y > 8
X, y=0,

65/1/A 12
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