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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 29 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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(i) @t 3o SHar & |

(ii) 3T Y97-97 H29 97 8 &l IR @Sl 4 Ayifaa & : o, @, G auwg | @S H4 397 8 [579 @
JIF O Ak FT3 | @S THE Yo7 & 570 @ 9% 31 oeb #7138 | @5 g 4 11 397 & o779 @
I AR AF H & | GUE G H 6 97 & 570 & I oI% T: b 1 & |

(iii) @vE 37 § G4l Jo7] & IR T o5, TP T ST 397 B HavITHaFaR 18T o T & |

(iv) QI Fo7-77 Ay 751 8 | Rl @ue 3731 3979, GUEe a3 Fo71 4, @28 g F 3 T4 7
TA GUE T & 3 Jvl 7 AR [9HcT & | U8 Yl Je41 4 & 379 T & [aeT 5T FAT 8

(v) PR & JAIT FI SFHT TG & | Te SAITF §l, T 7T TFTIHIT TR T T & |

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.

Qs A
SECTION A

97 &1 1 G4 7% JAP FoT 1 b BT 8 |
Questions number 1 to 4 carry 1 mark each.

1. fagali P4, 3, — 5) T Q(- 2, 1, — 8) Tl A STl W % [Ch-HIETE AT
S |
AT

p o1 O F1a hifve faes foe frafafea e oweeq 3
1-x 2y-14 z-3 1-x y-5 6-z

3 2p 2’ 3p 1 5

Find the direction cosines of the line joining the points P(4, 3, —5) and
Q-2,1,-8).
OR
Find the value of p for which the following lines are perpendicular :
1-x 2y-14 z-3 1-x y-5 6-z

3 2p 2’ 3p 1 5
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2. Wwwxg—y—zy=2x2wwwqwaﬁ6ﬁﬁql

X
Find the integrating factor of the differential equation x j—y — 2y = 2x2.
X
3. I I TeYg A HIfE 33 |A| =47, A |- 2A| 1 7 fafaw |

If A is a square matrix of order 3 with |A| = 4, then write the value of
|- 2A].

4. ﬂﬁy:sin‘lx+cos‘1xé,?ﬁj—yﬂlﬁﬁﬁml
X

If y=sin~1x+ cos™1x, find dy .
dx

Qs d
SECTION B

o7 G&IT5 @ 12 T edeh Jo7 & 2 3 & |
Questions number 5 to 12 carry 2 marks each.

3 9 0 4 0 2
5, ACA=|1 8 —2|dMB=|7 1 4|8, g B'A'FA HiT |
7 5 4 2 2 6

3 9 0 4 0 2
If A=|1 8 -2|andB=|7 1 4|, then find the matrix B'A’.
2 6

7 5 4 2
6. J0d hIToTu :

b log x
g dx

Ja X

Find :

b log x
g dx
X

Ya

7.  WTS I ‘m’ qAT ‘@ hHl fGqW HFA g TR 6 HA y2 = m (a2 — x2) Hl
F=Ud = a1t 3Taehd FHIRT ST |

Form the differential equation representing the family of curves
y2 = m (a2 — x2) by eliminating the arbitrary constants ‘m’ and ‘a’.
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10.

J0d HIfSTT :
s%n (x—a) dx
sin (x + a)
HAYAT
J0d aﬁli\aq :
(logx)? dx
Find :
s%n (x—a) dx
J sin(x +a)
OR
Find :

j (logx)? dx

N - > - .
Tfewt a dM b, &l a =1 - 7) + ThAMM b = 31 — 2 + 2k, I H
reaq Uh HTASh HCT 1A hiTg |

AT

A AN AN AN AN N A o

fommse fr afew 1 —25 +3k,-21 +35 —4kqu i —3) + 5k THAAT T |
- -
Find a unit vector perpendicular to both the vectors a and b, where
- A A A —> A A A
a=1-7j+7kand b =31 -2j +2k.
OR

A A A A S AN A
Show that the vectors i — 2j + 3k, — 2i + 3j —4k andi — 3 + 5k
are coplanar.

Tsh IRAR ! Bl 7q A, a1 9 o I Th AR H Agosdl el fhaT ST 7 |
Ife a1 "o A 3 B 1 w9 # ufewriyd g1, @ P(B/A) 3Td shifTe
AT A : T U R W, =1 B: fyar i o

Mother, father and son line up at random for a family photo. If A and B
are two events given by A = Son on one end, B = Father in the middle,
find P(B/A).




11. WM WINT X T Igfess =X g ek GHIied e x4, X9, X3, X4 59 THR 3 :
2P(X = x7) = 3P(X = x9) = P(X = x3) = 5P(X = xy).
X o1 ITRehdl §IeH HTd hifSTT |
AT
T TR 5 IR IBTAT AT 7 | (1) HE-H-HA 4 Fodq, R (i) Afoh-A-311Ueh
4 Taa e @ T IRk J1d HIST |
Let X be a random variable which assumes values xy, x9, X3, x4 such that
2PX = x1) = 3PX = x9) = P(X = x3) = 5P(X = xy).
Find the probability distribution of X.
OR
A coin is tossed 5 times. Find the probability of getting (i) at least
4 heads, and (ii) at most 4 heads.

12. @i acafoss gest & ag= R W gfenfya w@fhar «:a«b=\a? + b2 B |
R ¥ « o gieT qeqdeh 3199d, Ifd 38R AfEded 8, T shiog |

If = is defined on the set R of all real numbers by = : a = b = w/a2 + b2 ,

find the identity element, if it exists in R with respect to =.

Qus |
SECTION C

o7 G&IT 13 @ 23 % JAF Jo7 F 4 3% 8 |
Questions number 13 to 23 carry 4 marks each.

13. 3¢ tan {sec‘l(lﬂ = sin (tan™! 2),x>0 %, ql x T A F1d HIfS |

X

Find the value of x, if tan {sec‘l(lﬂ = sin (tan™! 2),x>0.
X

2
T ey(x+1)=1ﬁ,ﬁﬁ@@%gﬁ=(dlj |

X2 dx

AT

x+1
dlflﬁﬁﬁlﬁ,ﬂﬁ{y:sin_llz }

dx 1+4%
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15.

16.

17.

d2y dy 2
If e¥(x+ 1) =1, then show that —=% = (—) .
dx? dx

OR

x+1
Find ,if y = sin™! 2 .
dx 1+ 4%

9 AU [d it ’FFH flx) = 4x3 — 6x2 — 72x + 30 E Yed %o f,
(a) X aemm™, (b) X sm= 2 |

Find the intervals in which the function f given by f(x) = 4x3 — 6x2 — 72x + 30

is (a) strictly increasing, (b) strictly decreasing.

Tt foh quifer o= Z W aRenfyd @69 R = {(a, b) : (a — b), 2/ fawfa @)
T Joddl HeY B |

ST
af f(x):gx—+i,x¢§ %,aﬁﬁ@ﬁqﬁsmﬂx;tg%%q, fof(x) = x & |

X_
£ 1 gfaenm oft 317q shifST |

Show that the relation R on the set Z of integers, given by

R ={(a, b) : 2 divides (a — b)} is an equivalence relation.
OR

X # %, show that fof(x) = x for all x # % Also, find the

4x + 3
6x -4’

inverse of 1.

TRt = TUTerE! T TENT Heh, fag i 6

If fix) =

b+c a a
b c+a b |=4abc
c c a+b

Using properties of determinants, prove that

b+c

b

(¢

a

c+a

(¢

a
b

a+b

=4abc




18. 3¢ y = (sec™! x)2, x>0‘§ﬁ,?ﬁﬁ@1’$’§%

2
xz(xz—l)d—y +(2x3—x)d—y -2=0

dx? dx
If y=(sec!x)? x>0, show that
2
x2(x2-1) %y +(2x3 — %) dy -2=0
dx? dx
19. Tug Fifve
b b
I f(x) dx = I fa+b-x)dx
a a
3HAd:
n/3
I o e i
1+ . /tanx
n/6
Prove that
b b
I fx)dx = j f(a+b-x)dx and hence evaluate
a a
n/3
dx
1+ .tanx '
n/6
20. 4 hifve
5 sin 2x 5 dx
J (sin“x +1) (sin“x + 3)
Find :

¥ sin 2x

dx

o (sin2 x+1 (sin2 X+ 3)

21. A1 M F1Q hive Tges foe FefaRed W@t 1w awed & -

Xx—5 2—-y 1-z x_y+2_z—1

m+2 5 -1’ 1 2 3
3Tq: T I o a1 3 T@TE Toh-gaL i hred! & a1 74 |

P.T.O.



22.

23.

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

X—-5 2-y 1-z X 2 z—-1

2 5 1’ 1 0 3

Hence, find whether the lines intersect or not.

- > - . - -
qA AT a, b 3R ¢ WA Al e ™H T |a | =1, |b | = 2 @
— . — - - -
lc | =33 | afcafey b HT AT a WYY AR AW ¢ 1 AW a W
. - — . - — —
V& Teh-gER o S § AT WEW b MW ¢ waad @, @l [3a —2b +2¢ |
&1 HH A9 HIfST |
- > - - — -
Let a, band c be three vectors such that |a | =1, |b | =2and |c | =3.
— - -
If the projection of b along a is equal to the projection of ¢ along a ; and

- > . o
b, c¢ are perpendicular to each other, then find |3a —2b +2c¢ | .

sraret Tl W XtY 3y g fif |
dx x-y

YT
Iahe] GHITUT BA I -

(1 + x2) dy + 2xy dx = cot x dx

Solve the differential equation :

dy _x+y
dx x-y
OR

Solve the differential equation :
(1 + x2) dy + 2xy dx = cot x dx



@ us 3
SECTION D

97 G&IT 24 T 29 T F9% o7 & 6 3% & /
Questions number 24 to 29 carry 6 marks each.

24.

25.

26.

T ((x,y):0<y<x2 0<y<x+2 —1<x< 3} &ThA 1A HINT |
HAYAT

4
ANTHA hi 9T % €9 H J (1+x +e2X) dx T |9 HTd hIfIT |
1

Find the area of the region

{(x,y):0£y£x2, 0<y<x+2, —1<x<3}L
OR

4
Evaluate j Q+x+ ezx) dx as limit of sums.
1

Il o Teh SIS Wl IR 91 3BT W TGl (doublets) i T&AT I AgfTEH =
X 8 ged foram TR @ | X 1 HIET 9 YEUT TG ShifNU |

Find the mean and variance of the random variable X which denotes the
number of doublets in four throws of a pair of dice.

fagai (2, 5, - 3), (-2, -3, 5) 3 (5, 3, —3) W TAH Il IHAA o AW T
Tt GHIRT [ HIN | I8 THAA, Th @, S feegal (3, 1, 5) dU
(-1,-3,— 1) ¥ Tord! B, sl 58 forg W whrear 2 38 i 7 HT |

PG|
et v, G+ k) =1 @ r.@f +3) %) +4=0% s @
Bl S Tl 39 THdS b1 THISHIUT A hifole, ST x-3787 o HHIGL & | d:
39 HHA i x-H& W gl Td I |
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217.

28.

Find the vector and cartesian equations of the plane passing through the
points (2, 5, —3), (-2, —3, 5) and (5, 3, —3). Also, find the point of
intersection of this plane with the line passing through points (3, 1, 5)
and (-1, -3, —1).

OR

Find the equation of the plane passing through the intersection of the
> AoA A >N oA A
planes r.(i + j +k)=1and r.(2i +3j — k) +4 =0 and parallel to

x-axis. Hence, find the distance of the plane from x-axis.

fe@msu foh tfompan sTIad o IR fou U gdie & o sem (e 3

AT AT B1) T S5, ded & NYR hHT 3 o s gnft |

Show that the height of a cylinder, which is open at the top, having a
given surface area and greatest volume, is equal to the radius of its base.

1 1 1
e A=|0 1 3|8, d A-l3ma i |
1 -2 1

31d; =1 gt T &1 g il .

X+y+z=6,
y+3z=11
adql x—2y+z=0

AT

YRR TN gRI, HHTAIRad 3TeIg 1 SJhH A ShITIT -

A=

LW NN
NG Nt

1
1
2

10



29.

1 1 1
If A=|0 1 3|, find AL
1 -2 1

Hence, solve the system of equations :
X+y+2z=06,
y+3z=11
and x-2y+z=0
OR

Find the inverse of the following matrix, using elementary
transformations :

2 3 1
A=(2 4 1
3 7 2

T FHIAI RS b a TR 6 IS Hd-fag 1 Fuior sl 8 | A TR F
gfd fa-fag o fmio § 5 fire sed s 10 e S H T & | B TR &
wfd wfa-fas & forw 8 fime et it 8 fire Sed § @ 8 | fean man 2 s
e o oIt el THF 3 T2 20 fiFe G Ared o v 4 92 3uatey & | T A
TR o FA-fog | T 50 3R T&AF B THR % -8 | T 60 FH1 AT FHT
2 | Yd i fob o9 & 3TfUehadieor o U 9cdss TohR & fehdH-fohdd
Tifd-faal 1 wu g fmiv g1 =1fee | 39 U awen ®i as T
gaEn H yiEfdd i 3Terg fafer ¥ & hIfS qen Afehay oy oft 34
sifs |

A company manufactures two types of novelty souvenirs made of
plywood. Souvenirs of type A require 5 minutes each for cutting and
10 minutes each for assembling. Souvenirs of type B require 8 minutes
each for cutting and 8 minutes each for assembling. There are 3 hours
and 20 minutes available for cutting and 4 hours available for
assembling. The profit is ¥ 50 each for type A and ¥ 60 each for type B
souvenirs. How many souvenirs of each type should the company
manufacture in order to maximize profit ? Formulate the above LPP and
solve it graphically and also find the maximum profit.
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