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Tyt go7 AT & |

FTT i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.
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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. wiew2l + 3] —kwakw 1+ ) % sy e fifaw |

N A N A
Write the projection of vector 2i + 3j — k along the vector i + j.

2. 1.0 xk)+].kxD+k.( x5 om fafew |
AN A AN AN A AN AN A AN
Write the valueof 1 .(j xk)+ j .(kx i)+ k .(i x j).

3.  UUAd 3x + 4y + 12z = 52 & 3fyers & fep-wramga faRaw |

Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.

4. T 3 x 3 fowH Guitd Teyg foifau |

Write a 3 x 3 skew symmetric matrix.

5. T sraeha o o foTu 3Rl hife 9 =Td w1 UM% 14 hITTT

2
d’y (dy ]2 2
— + | + =0
* [dxz ] dx y
Find the product of the order and degree of the following differential
equation :

2
d%y dy\* | o

6. y=Acosoax + B sin ax, 98l A 3 B T3 3N B, & [T Th 3raehd
gt fafau |

Write a differential equation for y = A cos ax + B sin ax, where A and B
are arbitrary constants.
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Qs d
SECTION B

o7 GEIT7 & 19 T F9H Fo7 F 4 I E |
Question numbers 7 to 19 carry 4 marks each.

T

4 5 6 2 4
YT

3 -1 1

_ZJ%’@'WXWW'

AR A=|-15 6 -5 | 1 JcshH AT HITT qT guise fh A1 A =1

5 -2 2
1 2 3 -7 -8
If X -
4 5 6 2 4
OR
3
Find the inverse of matrix A =|-15
5

AT A=L

-9

j, then find the matrix X.
6

-1 1
6 -5 |and hence show that
-2 2

8. QﬁWf(X)=|X—3|+|X—4|%,ﬁmﬁQ%X:SHW){:éLWf(X)

HAIHA 81 7 |
If function f(x)= |x-3| + |x—4],
differentiable at x = 3 and x = 4.

9. AR y=-x %,agl T T |
X

YT

afe logyx® +y” =tan™ (E] 3 deutgufp &Y Y -X
y

65/2/MT 4
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2
If y=xe_X , find d_y

dx
OR
If log \x? + y2 = tan™? (?j, then show that g—z = ? ; i .

10. IR y=x+1-x-1 2, @ fag FHfvm f

2
2 d“y dy 1
-1)—< + —_— - — = 0.
2
Ify:\/x+1—\/x—1,provethat (X2—1)3T}27 + X—gz - iy = 0.

11. 3rd $ifSu -
1-cosx dx
cos x (1 + cos x)
Find :

1-cosx
dx
j cos x (1 + cos x)

12. F 9f@R A, Bdd CH eui, Afgersti 3R S shi 961 39 TR 7 :

ey | Ak | s
&R A 2 3 1
&R B 2 1 3
9iER C 4 2 6

T ge, ufgen 3R = 1 ufafer @9 e T 200, T 150 9 T 2007 | b
%Y g Afgad & HA &, 7 76 I | YR hI T ¥ T INER &1 T
F1d HIfT | aRar § 31k s=31 % B 8 gES 9 T T8 USdl @ 2
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13.

14.

15.

There are 3 families A, B and C. The number of men, women and

children in these families are as under :

Men Women | Children

Family A 2 3 1
Family B 2 1 3
Family C 4 2 6

Daily expenses of men, women and children are ¥ 200, ¥ 150 and ¥ 200
respectively. Only men and women earn and children do not. Using
matrix multiplication, calculate the daily expenses of each family. What

impact does more children in the family create on the society ?

Z|ﬁ1:an‘1x+tan—ly+tan—1z:g, X, 5,2z, > 08, 4 xy + yz + zx &l g4

I hIfST |

Iftanlx +tanly +tanl z= =, x,, z, > 0, then find the value of
Xy + yZ + ZX. 2

a b ¢
I axb=cdM |b ¢ a|=0 8, q AR o TOTEH! ST FINT Hh

c a b

ﬁT@EﬁﬁE% a+b+c=0.

a b ¢
Ifazb#cand |b ¢ a | =0, then using properties of determinants,

c a b
prove that a+b+c=0.

z9ten o TEmd XT_1=Y_11,Z+1=0 3R X;4=Z;1,y=0 TER e

3 | 3R Wieoed fomg ot FTa ifvT |

Show that the lines XT_lzy_ll,z+1:0 and %zzgl,y:O

intersect each other. Also find their point of intersection.

65/2/MT 6



16. 9 fog P(8, 2, 6) 3T=ii& | 7 3R fog Q T@1
T =(l-j+2k)+pn 31 +j+5k) W2 | poH wF T Hivw, R

__)
gfewr PQ, THdA x — 4y + 3z = 1 % GH= & |
JYUST

36 THAS 1 WiGY qUT Hidia FHieRO [ I S gt (3, — 2, 1) 3R
(1, 4, — 3) ! TS aTcAl TGT bl Teh THHIV T THTGHTSIT hidl & |

Let P(3, 2, 6) be a point in the space and Q be a point on the line

- A A A A A A
r =(i—j +2k)+pn(-3i + j+5k), then find the value of 1 for which

H
the vector PQ is parallel to the plane x — 4y + 3z = 1.

OR

Find the vector and cartesian equations of the plane which bisects the
line joining the points (3, — 2, 1) and (1, 4, — 3) at right angles.

17. 19 100 T i g& ¥ et wsh 100 Hrel 61 TEH T Th H1S Agesd Hehra
AT 8 | UIReRar F1d shifsre for 39 e W fordl T 6 o1 8 | 9T & Hehd)
B, W 249 & |

From a set of 100 cards numbered 1 to 100, one card is drawn at random.
Find the probability that the number on the card is divisible by 6 or 8,
but not by 24.

18. UM Fd hIfVT :

jx .sin ! x dx

Evaluate :

jx .sin ! x dx

65/2/MT 7 P.T.O.
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19. IT% hl AT % T H j(x2+ezx+1)dx T HF FTd hITIT |
0

HAAT

A 19 hIT

T

X tan x
dx
sec X . cosec X

0

2
Find j(x2 + ey dx as the limit of a sum.
0

OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

Qus |
SECTION C

97 G&IT 20 T 26 TF TF F97 & 6 3% 5 |
Question numbers 20 to 26 carry 6 marks each.

20. % y-— W 98 forg 7 At e w9 w @i ool f

1+X2
JUTdT SAehad &l |

Find the point on the curve y =——

ey where the tangent to the curve
+ X

has the greatest slope.
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21. swa gdemw W - _Y 1 SAh & Fd I |

dx Xy — XZ
HAAT
=1 Stereper wfieRtor i g hifse, fem @ foh y = 0, el x = g 2
sin 2xﬂ —y=tanx
dx
. ) ) ) . dy y2
Find the general solution of the differential equation —=~ = ———.
dx Xy — X

OR

Solve the following differential equation, given that y = 0, when x = g :

sinZXQ—y:tanx
dx

22, THAA © .1+ 5 +k)=63R T .21 +3]+4k)=—5% ST qon

fomg (1,1, 1) § I aTel THAA 1 HIGW FHIHT 9 R FHIHT [T hIT |

Find the vector and -cartesian equations of the plane passing

N A N
through the intersection of the planes T .(i+ j+k)=6 and

— A N N
r .(21 +3j+4k)=-5 and the point (1, 1, 1).

23. fug Hifu fs sq=a9 A=11,2,3,4,5)T R={(a,b): |a—b|, 2 T 9T &)
SR Ygd Y R U doddl dFe-yg g | JEI it foh {1, 3, 5} % @i
HIS TH GH ° wEEfUd @ 3R W=l (2, 4) % |l Ifedd Uh g W
a8, Tq {1, 3, 5) 1 s it 797 (2, 4) & Torelt Tava & wraf-aq T8
2 |
Show that the relation R in the set A={1,2,3,4,5} given by
R = {(a, b) : |a — b| is divisible by 2 } is an equivalence relation. Show
that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other, but no element of {1, 3, 5} is

related to any element of {2, 4}.
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24.

25.

Tahed M @ ah y= | x—1| @My =3 - | x| % &= ufwg &= =
SERSIEICIEAIE LI

Using integration, find the area bounded by the curvesy = | x — 1 | and

y=3—|x|.

T R had g TR hi awgatl — a&g A G 9% B 1 YR HaTl & |
3%k 919 R H @ H % T8 T 50,000 & AT ATUR-H-3A14h 60 TG i
T@H 1 T 8 | 9% A 1 T oI T 2,500 AT &g B &1 T oI T 500
2| 95 A H ST 98 T 500 g ATH HAAT | AAT I&] B B G I8
T 150 g A HAM 2 | A Gl T8 I+t IEql 98 99 @l @, df 39
gty ¥ fepai-fepat aequ @l =nfen @ fob 38 Afepan @y e &
T ? 39 I 1 Wash NUTHT THEAT SR W GRI B T |

AYAT

T STER-FIFHT 3 Wisdl X A1 Y 1 ST Hd gY ORIy SER d9r T
IEal 8 | WisT X 1 Y% Gohe (e 30 7w Stafdse ) # Ffcwm &+
12 A%, W8 dwd & 4 A, hiokeld & 6 A qdT e A
6 HTIeh T[ase & | I AT o WIsT Y o Tcdeh Uohe H hicI™H & 3 A,
g a7 o 20 AT, hicieeld o 4 AT a1 faeiid A s 3 HFeh T(ase
2 | 3TER T ${cy=d & HH-T-HH 240 THh, A I & HH-H-HH 460 ATHH
AT B & AH-B-3Afh 300 AHF UG 8 | TS WST H
TeRam-fohae Uehci o1 ITRI fohar SITT ATfh 3TER W faerfim A st 51 61 =maw
ToReT ST Weh 2 SUTYTh I Th ek TIITHA FHET SHT L UTh gRT & hirg |

A dealer deals in two items only — item A and item B. He has ¥ 50,000 to

invest and a space to store at most 60 items. An item A costs ¥ 2,500 and
an item B costs ¥ 500. A net profit to him on item A is ¥ 500 and on item
B T 150. If he can sell all the items that he purchases, how should he
invest his amount to have maximum profit ? Formulate an LPP and solve

it graphically.
OR

65/2/MT 10



26.

A dietician wants to develop a special diet using two foods X and Y. Each
packet (contains 30 g) of food X contains 12 units of calcium, 4 units of
iron, 6 units of cholesterol and 6 units of vitamin A. Each packet of
the same quantity of food Y contains 3 units of calcium, 20 units of iron,
4 units of cholesterol and 3 units of vitamin A. The diet requires at least
240 units of calcium, at least 460 units of iron and at most 300 units of
cholesterol. Make an LPP to find how many packets of each food should
be used to minimise the amount of vitamin A in the diet, and solve it

graphically.

= ofifore fereft Tft <t feat =1 S0 9= o1 ST 40% B | I8 9 o S B
o s 3t T fafy foe 1 QU 9= & @R 1 30% HH L <l & I fomet
T S @A Bl 25% HH fh ST Hhar 2 | et S g Ut sw @i O W@
forelt Ueh forehed W1 AT L Ak 7 AT ST auwReR 8 | g o me g f
39 foehedl § A fore T 1 I S Tt AR § & A1gosn A1 791 Th
Uit feet o <R & UfHd 81 ST 8 | JTRiehdT 3T shifo) Toh I8 Wil & 37 am
fafer o1 9= ar 2 |

Assume that the chances of a patient having a heart attack is 40%. It is
also assumed that a meditation and yoga course reduces the risk of heart
attack by 30% and the prescription of a certain drug reduces its chance
by 25%. At a time a patient can choose any one of the two options with
equal probabilities. It is given that after going through one of the two
options the patient selected at random suffers a heart attack. Find the

probability that the patient followed a course of meditation and yoga.
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