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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
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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. T 3 x 3 Tawm aufia segg foafew |

Write a 3 x 3 skew symmetric matrix.

2. = g wHieRr o fofu saeh! hife 9 =1d 1 UH®A 1A HIT

2
d’y (dyjz 2
— | 4| =] + =0
* (dx2 J dx Y
Find the product of the order and degree of the following differential
equation :

2
d?%y (dyr 2
—= | +|=—] +y° =0

X[dXZ] dx y

3. y=Acosoax + B sin ax, 98 A 3N B T=S WX &, & 0L Tk dhad
gt foaflau |

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

4. wRwei+ 3] —kwaRw i + ) ¥ sk vaw fafaw |
N

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

A A

5. i.(Jxlg)+3\.(1/(\x/i\)+12.(/i\xj\)wqﬂrﬁr@'{l
A A AN A A AN AN AN AN
Write the valueof i .(j xk)+ j .(k x i)+ k .(i x j).
6.  TUAA 3x + 4y + 12z = 52 & T o - ffge |
Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.
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Qs d
SECTION B

Jo7 G 7 19 T TAF FoH H 4 HFHE |
Question numbers 7 to 19 carry 4 marks each.

7.

@ afEari A, Ba9n C H qeNi, Afgetrsti 3R sl sl §& 39 YK 7 :

MRS AigaTd =
&R A 2 3 1
IiE&r B 2 1 3
&R C 4 2 6

T 9%, Afgar i 5= w1 gfdafeT @9 e T 200, T 150 9 T 2001 | fad
%Y g Afgad & HA 8, 7 76 g9 | Y hI IO ¥ YAh INER H G
F1d ShIfT | aRar § 31k s=31 % B 9 GHS 9 R IO gSdl B 2

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 ?

2T%‘l:an‘lx+tan‘1y+tan_1z=g, X, 5,2, > 08, @ Xy + yz + zx & A

1A hIfrT |

Iftanl x + tanl y + tan! z = Tox y, z, > 0, then find the value of
Xy + YZ + ZX. 2
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a b c
9. dazbzcdM |b ¢ a|=0 B, A AR o TUIEHT HT FIANT Hih
c a b
fag Ffw fd a+b+c=0.
a b c
Ifazb#cand |b c a | =0, then using properties of determinants,

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

10. ﬂﬁx{l ? 3}2(—7 -° _QJ%,?ﬁWXWWI

4 5 6 2 4 6
arera
3 -1 1
AR A=|-15 6 —5 | 1 JcshH AT HITT qT guise fh A1 A =1
5 -2 2
1 2 3 -7 -8 -9
If X = , then find the matrix X.
4 5 6 2 4 6
OR
3 -1 1

Find the inverse of matrix A=|-15 6 -5 |and hence show that

5 -2 2

-1

A .A=L

11. AT B fix) = |x—3| + [x—4| 8, a1 BT fb x = 3 qM x = 4 W f(x)
TR a1 3 |
If function fix)=|x-3| + |x—-4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.
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12. AR yoxe* 2, @ g_y w1 Eifm |
X

HAYAT
afg log\/xz +y2 =tan™! [Ej %, a1 Twiise o dy _y-x,
y dx y+x
2
If y=xe_X , find d_y
dx
OR
If log yx2 + y2 =tan™! (E], then show that dy _y-x
y dx y+x

13. 3R y=J/x+1-/x-1 g, dl fag Fifu fh

2
2 d%y dy 1
-1)— + x— — —y = 0.
(x )dx2 XdX 4y

d?y dy 1
fy=yx+1-,x-1, that (x? —1)—3% + x —= — =
y =4/x Jx prove that (x )dX2 X5 1

14. 3d i :
1—-cosx dx
cos x (1 + cos x)
Find :
1-cosx dx
cos x (1 + cos x)

15. 9 F1d HIGT :

x.sin"! x dx
[
Evaluate :

x.sin" ! x dx
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2
16. ITHA hl HHT & &9 H j(x2+e2x+1)dx 1 7H 19 T |

HAAAT

A 19 il

T

X tan x
dx
sec X . cosec X
0
2

Find j(x2 +eZ**)dx as the limit of a sum.

0
OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

17. sy % wand T1=y_11,z+1=0 3R X;4=Z;1,y=0 TR Hied!

g | 3R Wfteaed fog off Fa i |

Show that the lines %:y—_ll,z+1:0 and X—;L:ZJrl

,y=0

intersect each other. Also find their point of intersection.

18. mm%@P(?, 2, G)Waﬁésﬁtﬁgcﬁ@
—(l—J +2k)+11( 31 +J+5k)t|'{% | 11 A FTa shifere, fSem
gfew PQ,WX—4y+3z=1%W@|
Jrra

3G THAA 1 AW q«AT Hrdta T Fa I S faegatt (3, — 2, 1) 3R
(1, 4, — 3) Sl SIS Tl TG ol Teh THHIV T HIGHTISG HdT & |
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19.

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

N A A A A A A
r =(i—j +2k)+n (=31 + j+5k), then find the value of p for which

_%
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.

1§ 100 @ <l 9&1 ¥ TGl T 100 HISf i TE § Th HIS ATgoSA Hehrat
STl 8 | ITReRdT 3d ki) fop 59 wh1e W fordl 9w 6 a1 8 9 91 81 Eehdt
3, W24 T T |

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.

@ s v
SECTION C

J97 G&IT 20 & 26 T b J97 & 6 37 & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

fag Hifoe fos ag==@ A=1{1,2,3,4,5) T R={(a,b): |[a—b|,2 & WA B)
SR Jed Y R U doddl @re-yg g | yHTv hifvie T (1, 3, 5) @ @eft
IS TH GHL § TEElUd @ IR W= (2, 4) % Al fo¥d TH g W
grEf-ed §, Tg {1, 3, 5} 1 g ft Ta9a (2, 4) & Thell 31a¥a @ Traf-uq T4
g |

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}.

e M @ ah y= | x-1| @My =3 - | x| % = uheg &1 &
&Sl T I, |
Using integration, find the area bounded by the curvesy = | x — 1 | and

y=3—|x|.
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22. GH y=——_ W 98 fag W Ffve g woaw w diEh T et @ h

1+x2
YaurdT 1feehad & |

Find the point on the curve y =———

L where the tangent to the curve
+X

has the greatest slope.

2
93. s gdEmm W - y—2 1 SAh & F1d I |

dx Xy — X
HAAAT
1 a1t Tfiertor @ ga hifSe, fen @ fh y = 0, 9 x = g 2
sin QXQ —y=tanx
X
. ) ) ) . dy yz
Find the general solution of the differential equation —~ = ———.
X Xy — X

OR

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

sin2x?—y=tanx

X

24, TEAE r.(i+ ) +k) =63 T .21 +3)+4k) =— 5% weSeT Qo
faeg (1,1, D W M ATcl WHA 1 WG FHIHUT 9 HTdTa GHIH HG HIFTT |

Find the vector and cartesian equations of the plane passing

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

— A N N
r .(21i +3j+4k)=-5 and the point (1, 1, 1).
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25.

26.

e ofifsre foreft Tft st feat =1 @ 9= &1 S9 40% B | I8 9 ot S @
o s ot = fafyr fea =1 @ v=d & @Al = 30% HH H T 7 IR foret
Tal g @A ol 25% HH a1 <1 Heba1 3 | Tohdl it oo i A g1 0 @
foreht T fashed w1 g1 K ThdT g TAT HT THATRRS & | 98 foam w8 T
39 foehedl § o forel Tk o1 IAE S a1t AR § & A1gosn A1 7741 Th
it fedt & SR © Ufd B a1 2 | WTRehal T shitoid fob I8 Wft eI ST =
forfer =1 9T LT B

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.

T IR haed g YR hl agatl — ag A G I%] B 1 YR HLdl 8 |
3ok UTH SR H @ % folw T 50,000 8 qn 31feres-g-31f¥eh 60 a&gedi ol
@ I TAE 8 | 9%g A 1 6T qod T 2,500 AT I B &1 36T oI T 500
2 | 9%g A I 99 98 T 500 G A9 HAEN g A I B HI o= T8
T 150 g A HAM 2 | A @ T8 T+ a&ql 98 99 ol @, df 39 I
gt ¥ fehai-fepat aequ @ligt =nfen @ fob 38 SAfepan @y e &
Teh ? 38 T i IRash T AT T T GRI & ShITaT |

AT

T SER-fARE g WNAl X 9O Y 1 W R {U ORI SRR GuR
TrEal 8 | WisT X 1 TA% Yohe (e 30 wmw stwafdse 2) # *feyrm &
12 A, A8 dd & 4 U, HIdeelid o 6 AEe qol faefe A &
6 HTeh Tdiase & | I AT o WIsT Y o Icdeh Uohe H HicI=H & 3 AT,
g a7 o 20 UHh, hiEUd & 4 A q97 foeifta A & 3 e afdse
2 | 3TER T ${c=H & HH-T-HA 240 THh, A d0d & HH-H-HH 460 ATHH
AT IR & AMh-A-31fy% 300 AHH W § | TS WA F

fehdH-foha Uhei b1 ITANT fohaT ST ATk TR W faerfim A shl 71T o6l =Haw

ToReT ST Wk 2 SUFYTh I T ek TITHH FHET ST L UTh gRT & hiTrg |
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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 T 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

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.
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