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All questions are compulsory.

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.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Questions number 1 to 4 carry 1 mark each.

1. g (3, -5, 12) %l x-37% ¥ gff fafem |

Write the distance of the point (3, — 5, 12) from x-axis.

2. ToAThd HINT :
271
J- cos® x dx
0
Evaluate :
27
J- cos® x dx
0
sin 5x + cos X ?T& x#=0
3. % &% frg W@ & T e fx) = 3x ’ ,
k, Ie x=0
x =0 T gdd % ?
sinj +cosx ifx=0
For what value of kK’ is the function f(x) = 3x ’
k, ifx=0
continuous atx=0?
3 -1
4. I |A|=3TM A l=| 5 2|32, dl adjAfafEn |
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
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Qs d
SECTION B

JoT GEIT5 G 12 TF Jedb o7 2 3HF 5 |

Questions number 5 to 12 carry 2 marks each.

5.

65/2/3

sn?r@ﬁ—m:

dx
.“\/3—2X—X2

Find :

dx
J-w/3—2x—xz

Teh BT g TR hl IEqC A T B STt & 80 Fi4 3T Ftdl 1 5= gran
2 | A TR 1 Ush Ueheh S o foTT 3 UMW =ic] 99T 1 TTW EHT =T(EY SAelih
B YR 1 Th Theh S o T 1 UMW <TGt AT 2 UTH FHT A1 | HFa
rfereRad 9 UMW =TS AAT 8 UTH T IUASY HU Tohel 2 | Al A ThR hI T4
THIE W T 40 19 &1 qAT B THR hHl Tdeh 3h1s W T 50 &1 &, a1 3Tferehad
AT % oTT IRae T q9ET o €9 H PG hi |

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 procure a
maximum of 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, formulate LPP to maximize profit.

Ife P(A) = 04, P(B) =p, P(A U B) = 0-6 & a2 feam w8 fop =remd A qen
B ¥ &, a1 ‘p’ ST HH 1A T |

If P(A) = 04, P(B) = p, P(A U B) = 06 and A and B are given to be
independent events, find the value of ‘p’.



8. U Y, uF farg formen fuf wfew 28 - 3] + 4k ¥ g Sl 2 o wwaw
T .31 +4] —5k) = 7 W aread 2 | 39 Y@ ¥ HfA qon W &9 F
G TG SHINT |
A line passes through the point with position vector 2/1\ —33'\ +4f{ and is

- A AN A
perpendicular to the planer . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

9. ISy foh el £ S f(x) = tan™! (sin x + cos x) g e &, H’ﬁxe(z g)%
fore B B

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing

for all XE(E Ej.
4" 2

100 t=2wd

3 3 A ShIST 9 x = 10 (t — sin t) 9T y=12(1—cost)%l
b e

Find 3—}7 at t= % when x=10(t—-sint) and y=12 (1 —cos t).
X

11. I AT BHIfE 3% W& a1 oMeyg & 76 |A| =— 1, |B| =3 &, @ |2AB|
T M 14 I |

If A and B are square matrices of order 3 such that |A| = -1, |B| =3,
then find the value of |2AB|.

12. T I Soi 1 B33 ¢, 0-3 A8, ot ThedH X § §g T R a0 sl
OB h, 04T/ N A AR E B I r=359 dT h=73H 3, @

YT 3 I TSI Shet b afad I G I B | [ = %wmaaﬁm

The radius r of a right circular cylinder is increasing uniformly at the
rate of 0-3 cm/s and its height h is decreasing at the rate of
0-4 cm/s. When r = 3-5 cm and h = 7 cm, find the rate of change of the

curved surface area of the cylinder. [Use m = %]
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SECTION C

J97 G&IT 13 G 23 TF Jodb Jo1 & 4 3F & /

Questions number 13 to 23 carry 4 marks each.

13. 4FE e W18 4% TN fEt 8, Th e WUTH AT 2 | 0 9 @
H1E Ageal for wfaeenfua feeu, frepret MU | WA gEl feRel T sl W
Tordt Twati & ITHA X 8 | X T HIST 9T THT T4 hitog |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the

numbers on the two drawn cards. Find the mean and variance of X.

- A - A —>
14. R a =21 +j-k, b = 41 7] +k &, @ wh Gl ¢ 7 HRC
- - - - -
qieh a x c=b d¥a.c =637l
—> A A A —> A A A
If a=21i+j-k, b =41i-7j+k, find a vector ¢ such that
- - - - >
axc=D>banda.c =6.
15. AR HIT
1
J“x3—x‘dx
—2
HYAT

W@ﬁm:

J- e2X sin (3x + 1) dx

65/2/3 6



Evaluate :

1
J. ‘XS—X‘dX
-2

OR

Find :

j e2X sin (3x + 1) dx

16. & ghM X H, 30 foT oraeft =t % qen 40 foo fmmadt =t <, s o S @
g, Toshl < foTT W@ 8 Sk g Y ¥, I TR % 50 foo1 otecll = & ao
60 fo fremadt =t & W@ § | g1 # Agesd A T T gHEW @ TH fA H
Glier T quT fHeArEe ATl qrEn T | Aiiehdn S i {6 o' g Y ¥
wlier T | T B Uk & foT = 3u fepn S 2

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which
look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee

and 60 tins of adulterated ghee are there. One tin of ghee is purchased
from one of the randomly selected shops and is found to be adulterated.
Find the probability that it is purchased from shop Y. What measures
should be taken to stop adulteration ?

17. 314 hif9T

e’ dx
j (2 +e%) (4 +e%X)

Find :

e’ dx
j (2 +e%) (4 +e%X)
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18.

19.
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A xy = &Y 3, awizn fp W _yEx-D
’ dx x(y+1)

YA

2
Ife logy =tan ' x B, I <I3C Tk (1+x2)3—§+(2x—1)3_y
X X

If xy = e® Y then show that dy _yx-D .
dx x(y+1)
OR
2
If logy = tan~! x, then show that (1 + x2) %y +(2x-1) dy
dx? dx
TOTehT o TUTEHT T TRINT L RISy fh
1 1 1+x

1 1+y 1 | =xyz+yz+ zx + xy.

1+z 1 1

YT

4 5 6 2 4 6

12 3) (-7 -8 -9

Using properties of determinants show that

1 1 1+x

1 1+y 1 | =xyz+yz+ zx + xy.

1+z 1 1
OR
1 2 3 -7 -8 -9
Find matrix X so that X = .
4 5 6 2 4 6



20.

21.

22,

23.
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frfafaa Ras T aHen S SeE g g HINg ;
Z = 105x + 90y 1 STferhauientur shifsre
AUl o AT
x+y<50

2x +y <80

x>20,y=>0.
Solve the following LPP graphically :
Maximise Z = 105x + 90y
subject to the constraints

X +y<50
2x +y <80
x>20,y>0.

x ) dx X

Fdhel THIHT xcos(zjd—y =y cos (Xj +x I A9 B [T HIT |

Find the general solution of the differential equation
X cos(zj dy _ y coS (Xj + X.
x ) dx X

foag shifsre o -

2 2

1 1-

tan~1 \/+X +\/ * |-z, 1 cos 1x2 —1<x<1
\/1+X2—\/1—X2 4 2

Prove that :

1+x2 +41-x2

tan~! \/+X +\/ X = E+1 cos_1x2;—1<x<1
\/1+X2—\/1—X2 4 2

qfeel % T W BrYS ABC 1 &%a i i, fess i A, 2, 3),

B(2,-1,4)daC 4,5 -1)% |

Using vectors, find the area of triangle ABC, with vertices A (1, 2, 3),

B(2,-1,4)and C (4, 5, -1).

P.T.O.
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SECTION D

Y97 G&I124 G 29 T 3% J97 & 6 3% 5 /

Questions number 24 to 29 carry 6 marks each.

24.

25.

26.

65/2/3

TaTheH Ty % & @ Uk By ABC w1 &9%d F1d hifoe foraeh sfist &
e A (1,2),B(2,0) a1 C (4, 3) & |

YT
TR & T 8 &7 {(x, y) : X2 + y2 < 1 < x + y} 1 &A% [1d hifoY |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x, y) : x2 + y2 <1<x+yl.

T 34 Hl. TE TR Il & ghS| H HIeAT @ | Th gohg § T a1 g8 § T
T e, et o sEeht e @ gt R, s 9§ | Sl gohel
TAEETSAT T BT AT(h ot QT ST < &l ol AMTHA ~JAaH &l 2

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is

twice its breadth. What should be the lengths of the two pieces, so that

the combined area of the square and the rectangle is minimum ?

TMA=R- {(3,B=R- {1} |9 f:A—>B,Vxe A% folg
flx) = X_z‘gmqﬁﬂﬁa% | TUTEU foh £ Uheh! qUT A=BIEh o | Fmfafad

x—3
ot Ard ﬁﬁﬂ :

G x 3 flx)=4
i £

HAAT

10



217.
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AT A =RxR 8 qa1 HEI * A W Th UH fgamard dfseam & S |t
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g IRwNG 3 |

(i)  <isy foh «, A W spAfIHT B |
(i) <USU o «, A 9 HE=d 2§ |
(iii) #1 A H dcaHeh I AT hIfT |

Let A=R-{3}, B= R-{1}. Let f: A — B be defined by f(x) = X—g,Vxe A.

Show that fis bijective. Also, find
G x if flx)=4
i £

OR

Let A = RxR and let * be a binary operation on A defined by
(a, b) *(c,d) = (ad + bec, bd) for all (a, b), (c,d) e R x R.

(1) Show that * is commutative on A.
(11) Show that * is associative on A.

(iii) Find the identity element of * in A.

34 HHAA T ACY HHRWT [ HINT S HHAA x+y+z=1
2X + 3y + 4z = 5 sl Ufd=SeT T@T U BIeh AT & aAT I THdA x —y + z = 0

X+2 y-3 z

T AT 8 | 3Td: T hifre foh 38 TehR ITed HHaw, 1@
! Jdfase hidl & AT &l |

5 4 5

AT

ame ¢ .2l -] sk +3-of R akm § +3) +4k @ R P
o1 Yfdferesr P/ S1d shifole | 37d: PP <Al @8 3Td <hifaY |

11 P.T.O.



28.

29.
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Find the vector equation of the plane through the line of intersection of
the planes x+y+z=1 and 2x + 3y + 4z = 5 which is perpendicular to

the plane x —y + z = 0. Hence find whether the plane thus obtained

X+2:y—_3:E or not
4 5 '

contains the line

OR

A A A
Find the image P’ of the point P having position vector i +3j + 4k in

- A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP’.

1 -2 0
e A=|2 1 38 @ Al 3@ Hivm, @ gdew Few
0 -2 1
x—2y=10, 2x+y +3z=8 AU — 2y + z = 7 Tl &A HIWT |
1 -2 0
IfA=|2 1 3|, find A~! and hence solve the system of equations
0 -2 1

x—2y=10, 2x+y+3z=8 and -2y +z="1.

aawatﬂm(uy%ﬂx—etan_ly)g—y = 0 <1 fafsre g1 3 hifse, fean
X
TEfFIax=1%8, @Ay=02 |

Find the particular solution of the differential equation

-1
(1+y2) + (x—e@0Y) 3—3’ =0, given that y=0 when x = 1.
X

12



