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e Please check that this question paper contains 11 printed pages.
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written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.
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AT 3397 :

(i) @t w7 Har & |

(i) ST Y7-YT7 H29 Jo7 8 5l aR @US] 8 fAuifaad &: o, 7, T aqz | @S HH4 J97 5 578 &
JIFH UH HAF H 5 | TS THE I3 [H G IqF qr Ak F71 5 | @8 g7 11 J97 & 79 @
e AR b FH & | GUE G H 6 57 & 578 @ I T2 3k F1 8 |

(iti) @V 37 § gl o] & IR T Vo5, U qIa Il Fo7 @1 Ea9IHaAFaR 150 71 T & /

(iv) P Fo7-77 G fabecy 7518 | R i @ve 731 F97 9, G g3 Fo71 4, @8 g & 3 o7 4
TA GUE T & 3 Fo] H SR [dhcT & | 0F g1 Fod] H & 39H] T & 19T &7 HAT & [

(v) FAPAR B AT B IFHA TG E | AT TTE 51, T AT TGTIHIT GRIGAT T G § |

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions of four marks each and
Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

wus A

' SECTION A
Jo7 G&IT 1 & 4 7% I J97 1 3% B 8 |
Question numbers 1 to 4 carry 1 mark each.

1. I ATH T g & oH AA =18, @t |A| &1 oF fofem |

If A is a square matrix satisfying A’A = I, write the value of |A].

2. aﬁy=x|x|%,ﬁx<0%m,glmﬁﬁ?|
X
If y=x|x]|, find dy for x < 0.
dx

3. T oo wfteor i wife 9 uma (afe afenfyq ) s hifsw

2 2 2
ay + x(d—yJ = 2x2 log %y
dx? dx dx?
Find the order and degree (if defined) of the differential equation
2 2 2
ay + x(d—yJ = 2x2log %y
dx? dx dx?

| 65/2/1 2
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4. 3W W@ & fep-hdme Ta HIfoe S e 31e1 ¥ JHE Hior s B
AYAT
Q%%@Tﬁﬁ@@%@ﬁ%‘rﬁarﬁraﬁﬂﬁ 544k 7, ¥ o g 3R
afew 1+ ) —2k 6 R § % | 38 @1 # FdtT FHiEO T HIT
Find the direction cosines of a line which makes equal angles with the

coordinate axes.

OR
A A N
A line passes through the point with position vector 21 — j + 4k and is

N A AN
in the direction of the vector i + j — 2k. Find the equation of the line in

cartesian form.
Qus o

SECTION B

97 GEIT5 H 12 T % Fo7 & 2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5. @i arcafas demet % ag= R W ainfyd |fham « : a « b = yJa? + b?
a1 fgarmarl 8, swehl Sitw Y | 3fe o7 fgamuardl &, @ H1a i o #o1 a7

HrE=d B A A |
Examine whether the operation = defined on R, the set of all real
numbers, by a = b = 4 a?+b2 isa binary operation or not, and if it is a

binary operation, find whether it is associative or not.

4 2
6. 3JACA= }%,?ﬁ‘q’?ﬁ's’Q%(A—m)(A—ﬂ):O.
-1 1
4 2
IfA = },show that (A — 2I) (A - 3I) = 0.
-1 1
7. 3d hifeT
\/3—2x—x2 dx
Find :

3 P.T.O.
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8. Jd ﬁﬁ@ :
sin3 X + cos3 X
—5 5 dx
sin“ x cos“ x
AT
J0d %Ii\aﬂ :
X~ 33 e* dx
[~ (X - 1)
Find :
* sin® x + cos® x
—5 5 dx
J sin“x cos“x
OR
Find :

x—-3
*d
j(x—1>3e :
9. I b PA y = Ae2X + Be 2%, JE1 A, B WS T 7, i &MU A aret
3ghel HIHT F1d ShiNT |

Find the differential equation of the family of curves y = Ae?X + Be 2%,
where A and B are arbitrary constants.

- — - - — -
10. AR |a| =2 |b| =770 axb=3i +2]+6k2d a3MbH

= T 10T [ HIT |
DG

I T T ST T HIToTe o fRR — 31 + 75 + 5k, —51 +7) —3k
A AN N o

A 71 —5j — 3k g few M # |
- - - - A A A

If |a|=2,|b| =7 and a x b =3i +2j + 6k, find the angle

- -
between a and b .

OR

Find the volume of a cuboid whose edges are given by — 3/i\ + 7 3\ + 51/;,
_5% +7; -3k and 73 —5; —3k.

11. 3fe P(AFE) = 0-7, P(B) = 0-7 @ P(B/A) = 0-5 &, dl P(A/B) JTd shifoT |
If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 0-5, then find P(A/B).

1 65/2/1 4
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12. Us fo@ht 5 SR WM T | (1) 3 IR Fu@ W f wilekar w7 ?
(ii) 31ferepam 8 9K T = <A1 ITRrehat o1 8 2
AT
2 Toanl ol T IR T WY IDTe W Toat H wewm, X w1 Tilkekdn se9 71
HIT |

A coin is tossed 5 times. What is the probability of getting (i) 3 heads,
(i1) at most 3 heads ?
OR
Find the probability distribution of X, the number of heads in a
simultaneous toss of two coins.
Qs 9

SECTION C
Y97 G&IT 13 & 23 0% YA FoA F 4 HFH E |
Question numbers 13 to 23 carry 4 marks each.
13. = HivT fob &M 9= A = {1, 2, 3, 4, 5, 6] W INWIYA &Y
R={(a,b):b=a+ 1} Tged, TAMHT T ThITH 3 |
AUAT
TH AT ff £ : N > Y, fx) = 4x + 3, g URWING Th %ol 8, &
Y={yeN:y=4x+3,%FﬁxeNa3%fQ}%|ﬁ@@ﬁ?%qu%|
SHh] Tidelid hod ot J1d ity |

Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6} as
R ={(a, b) : b = a + 1} is reflexive, symmetric or transitive.

OR
Let f: N —> Y be a function defined as f(x) = 4x + 3,

where Y ={y € N:y=4x + 3, for some x € N}. Show that f is invertible.
Find its inverse.

14. sin (cos_1 % +tan L gj <l HH ATd Eﬁﬁm |

Find the value of sin (cos_1 % +tan~! gj

15.  GRfUTehT o TUTEHT T AN Hieh, SIS foh

3a —a+b -—a+c
—-b+a 3b —b+c¢ =3(a+b+c)(ab+bec+ca)
—-c+a —c+b 3c
5 P.T.O.
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Using properties of determinants, show that
3a —a+b -—a+c
—b+a 3b —b+c =3(a+b+c)(ab+bc+ca)
—-c+a -—-c+b 3c
16. AR x/T+y +yI+x =0 x-yd Afghfmfs ¥ - 1
dx x+1
HAYAT
aﬁ; (cos x)¥ = (sin y)¥ %, al g—y Jrd #li\ﬁQ |
X
Ifxyl+y +y,1+x =0 and x;ty,provethatg:— 1 5 -
dx (x+1)
OR

If (cos x)Y = (sin y)%, find d_y
dx

17. e, et c> 0 fT, (x—a)2 + (y—b)2 = 2%, a1 fag HifSw i

3/2
2
de) ]
dx
a%y
dx2

,a 3R bW Wad T fer ufyr 2 |

If (x—a)?+ (y—b)2=c2, forsome c> 0, prove that

3/2
2
de) ]
dx
d’y
dx2

is a constant independent of a and b.

18. % x2 = 4y W 39 A 1 FHIHWT F1q HINT, S fog (- 1, 4) § ToRaAT
2|

Find the equation of the normal to the curve x2 = 4y which passes
through the point (-1, 4).
| 65/2/1 6
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19. Fd IS ;
2
-" xX“ + X;— 1 dx
x+2)x*+1)
Find :
2
j X< + x;— 1 dx
x+2)x*+1)
20. fag HifSu fe
a a
J- fx)dx = I f(a—x) dx
0 0
3HAd:
/2
J‘; dx
sin X + cos X
0
ST YeITh i |
Prove that
a a
j flx)dx = I f(a—x) dx
0 0
and hence evaluate
/2
J‘; dx
sin X + cos X
0

21. 3T9ohd] HHIHIUT hl B ShITVIT :

Xd—y = y—Xtan (Zj
dx

X
AUAT
AT THIHTUT i §A hIToT :
dy = |x+ycosx
dx 1+sinx

7 P.T.O.
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Solve the differential equation :

Xd—y = y—xtan (Zj
dx X

OR

Solve the differential equation :

dy = |x+ycosx
dx 1+sinx

. — - -
22, TRW b =21 +4) 5k 3 ¢ =Ai +2) +3k H AU, AT b + ¢ H

A

ag%mnmaﬁsraaﬁsr?:?+§+kanaﬁsrml%| A T A

AT BT 3 b+ ¢ % e T aiw ot 7 B |

—> A A A
The scalar product of the vector a =1 + j + k with a unit vector along
R e WA - ALA A
the sum of the vectors b = 2i + 4 — 5k and ¢ = A1 + 2j + 3k is
equal to 1. Find the value of A and hence find the unit vector along

N
b +c.

¢« x—-1 y-2 z-3 x—-1 y-1 z-6 ~
23. Tgd = = R = = TR Feed &,
e -3 2 2 3 2 -5 (&

Al A 1AM 1A HINT | 37d: Ha HIT foh a1 3 T@d th-gat 1 siedt & o
& |

X—1=y—2=z—3 and X—1=y—1=z—6
-3 2 2 3 2 -5

perpendicular, find the value of A. Hence find whether the lines are

If the lines

are

intersecting or not.

https://byjus.com
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@ us 3
SECTION D

J97 GEIT 24 G 29 TF Jodb J97 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

1 3 4
24. I A=|2 1 2|8 @ Al3@ AT
5 1 1

31d: = gfrestor e <1 g F1d kit
Xx+3y+4z=38

2x+y+2z=5
3R 5x+y+z="7

AT

IR FATAE g, T STTIE 1 SIhH T ShIMT
2 0 -1

1 3 4
IfA=|2 1 2], findAL
5 1 1

Hence solve the system of equations
X+3y+4z=38
2x+y+2z=5

and 5x+y+z="7
OR

9 P.T.O.
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Find the inverse of the following matrix, using elementary
transformations :
2 0 -1
A=|5 1 0
0 1 3

25. fag Fifvie fo5 © R B=am & M o 37a7d TfHehdd ARG & o hl HaTs
%%afww*iﬁmaﬁﬁnl

Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

V3
26. UM fafy @ 30 Bye &1 gwa Fa Hifve mes il (1, 0), 2, 2) R
(3, DT |
AT
THTehe fafer &, @ gal x2 + y2 = 4 T (x — 2)2 + y2 = 4 & o= BR &F &1
FABA [T HIT |

Using method of integration, find the area of the triangle whose vertices
are (1, 0), (2, 2) and (3, 1).

OR

Using method of integration, find the area of the region enclosed between
two circles x2 + y2 = 4 and (x — 2)% + y2 = 4.

27. fugell, s fafaafim 1+ § — 2k, 21 —j+kami + 2]+ k& @
TSR a1 THA T TiE I Hrdia TR [ HIfT | 3uth JHad & JHIR
qad, S fomg (2, 8, 7) ¥ TSRAT 7, 1 wHeR ot fafee | of:, g1 EHia
HHAq! % &9 i g A HINT |

HIAAT

fagai (2, — 1, 2) @M (5, 3, 4) € ToRA JTel @1 T FHIHLT F1A HIWY qAT
fagai (2, 0, 3), (1, 1, 5) AAT (3, 2, 4) & ToRA ITel THAA 1 THIRU ot 1q
HINT | @1 7 FHaA 1 Hidesed fomg o J1d HINT |

| 65/2/1 10
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Find the vector and cartesian equations of the plane passing through the
A A N A N A N A N

points having position vectors i + j — 2k, 2i —j +kand i + 2j + k.
Write the equation of a plane passing through a point (2, 3, 7) and
parallel to the plane obtained above. Hence, find the distance between

the two parallel planes.

OR

Find the equation of the line passing through (2, —1, 2) and (5, 3, 4) and
of the plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find
their point of intersection.

28. i fooer fou u & | wk foech o M1 SR o &1 8 | gEU ekl I1fd B
S o 75% SR ke BIa1 8 M fiwu Ffma faw & | A A A T
ToerhT Agesa A1 AT SR I ISTA T 7§ | Al ek WA Tehe B3 &,
ar @ TRt 2 T a8 gHi o fora arer foerept 2 2
There are three coins. One is a two-headed coin, another is a biased coin
that comes up heads 75% of the time and the third is an unbiased coin.

One of the three coins is chosen at random and tossed. If it shows heads,
what is the probability that it is the two-headed coin ?

29. U Ul T TR T GHH, A 3 B s 7, EH @19 9 =id] 1 9= B
2 | TR A Sl T ShTs H 3 g dicl o 1 g T, qAT JhR B T T 318 A
1 g 9 2 g @1 TN § 3T7aT 2 | huA] SIIE-H-S1T 9 g dial 9 8 g T &l
B TN T Fehdl B | I ThR A I Teh TR § T 40 I 19 d ThR B 6l
TS $HE 8 T 50 HT ATH HAR SAGT 7, q AThad A9 i H gg HaH!
I gFl TR i Tohal-foha gepreat s =il 2 Iwdh wwe @ ek
T ggen ¥ uiEfdd ek stere fafa & ga fifse qon stfeeran ey ot
T T |

A company produces two types of goods, A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can use at
the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit
of ¥ 40 and that of type B ¥ 50, find the number of units of each type
that the company should produce to maximize profit. Formulate the
above LPP and solve it graphically and also find the maximum profit.

11
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