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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 26 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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AT 13397 :

@) qH e SR E

(i) YIS F A 1% 59 Jo7-97 7§ 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 T% 37 TY-IN T J97 § 3N % Jo7 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-ITH [ IJHR & J97 & 3K J9% J97 & forw
4 37% [FERa & |

(W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K J% 97 & fow
6 3% [FaRa & /

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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SECTION A

T GEIT ] G 6 TF II9F J97 HT 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

wfem 2l + 3] -k wrEfm 1+ % Ry vaw fafew |

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

TG xk)+ c(kx D+ k.1 x ) am frfaw |
AN A AN AN A AN AN AN AN
Write the valueof 1 .(j xk)+ j .(kx i)+ k .(i x j).

TAAA 3x + 4y + 12z = 52 & 31fiyers & fesp-shramed fafge |

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

T 3 x 3 Toww mfa smegg fofem |

Write a 3 x 3 skew symmetric matrix.

1 srashat Tfietor & fotu suehl hife 9 =Td 1 TUHHA FTd HIT

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\* | »

y=AcosocX+Bsin(xx,\_r|3'TA3:ﬁ'{BWW%,%WWW
Frfieptor fafEu |

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

65/2/IMT 3 P.T.O.

Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

Qus d
SECTION B

o7 GEIT7 & 19 T T4 Fo7 F 4 3 F |
Question numbers 7 to 19 carry 4 marks each.

. m%x{l ? 3H‘7 ~8 ‘ZJ%,amagxmaaﬁm

4 5 6 2 4
AT
3 -1 1
AR A=|-15 6 -5 | 1 FhH AT HITT qr guige i A 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
Al A=L
8. qfg BeH f(x) = [x—3| + |x—4| B, a1 B¢ fF x = 3qA x = 4 W f(x)
JTAHANT TE 7 |
If function f(x)=|x-3| + |x—4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.

9. AR y=-x° %,zﬁg_y T T |
X
HAAT

M togfx +y? = tan ! (X &, e iy ¥ Y
y

dx y+x
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2
If y=xe_X , find d_y

dx
OR
d -X
If logy/x2 + y2 =tan~! | X |, then show that & = ¥ — %
0g+xX“ +y an (y en show tha dx yix
10. IR y=/x+1-,x-1 &, dql fag Hif &6
d2 d 1
2 y y
) i =~y =0.
(x )dX2 +de 4y
dzy dy 1
If y = 1-Jx-1 that (x2 —1)—2 = _ Zy =0.
Y =X+ Jx , prove that (x )dx2 + XdX 4y
11. 3Td shife
1-cosx dx
cos x (1 + cos x)
Find :
1-cosx dx
cos X (1 + cos x)
12. o 9fERi A, Bad C H q&i, Afgersti 3R s= 6l 981 39 TN 3
7Y g =
qiEr A 2 3 1
9iEr” B 2 1 3
qiEr C 4 2 6
Teh &Y, Afgal T o= i fdfed @< A T 200, T 150 9 T 2008 | fab
&Y 9 Afgad & HA &, 7 6 a= | Aeyg A o ¥ &S qiEr w1 @
F1d HIfT | aRar § 31k s=31 % B 8 GES 9 T T8 USdl @ 2
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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 ?

13. ZIﬁ1:&1n_1x+tan_ly+tan_1z: g, X, V, z,>0ﬁ, ar Xy + yZ + zx <hl HIH
FTd I |
Iftan! x + tanly + tan! z = Tox y, z, > 0, then find the value of
Xy + VZ + ZX. 2
a b ¢
14. AT a=b=cdAM |b ¢ a|=0 B, d AROER & TOTEHT HT JATT Hh
c a b
fag fie s a+b+c=0.
a b ¢
Ifazb#cand |b ¢ a | =0, then using properties of determinants,
¢ a b
prove that a+b+c=0.
¢+ x-1 y-1 x—-4 z+1
15. ‘q’ﬂisq%%@m?= 1,z+1=03ﬂ'{ 5 "3 ,y =0 TR hred!
g | e vfaesed fomg off Ima AR |
Show that the lines X—_lzy_l,z+1:0 and gzz+1,y20
3 -1 2 3
intersect each other. Also find their point of intersection.
65/2/MT 6
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16. 9 fog P(8, 2, 6) 3T=<ii& | 7 3R fog Q T@1

?’:(’i\—f+2f<)+u(—3'i\+f+5ﬁ)qt%|uwmaﬁﬁﬁq,ﬁaﬁ

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

36 THAS 1 WY qUT Hidia T [ I S gl (3, — 2, 1) 3R
(1, 4, — 3) ! TS aTcAl TGT bl Teh THBIV T THIGHTSIT hidl & |

Let P(3, 2, 6) be a point in the space and Q be a point on the line
? = (/1'\ — 3\ + 21/;) + 1 (- 3/1'\ + 3\+ 51/;), then find the value of p 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 @& ¥ et wsh 100 Hrel 61 TEH T Th H1E Ageaa Hehra
ST 8 | STRrehar S hifT foh g8 1 W forelt A 6 A1 8 ¥ 9T B webdt
7, W24 9 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.
18. WM ¥d HIfVT :
jx .sin7! x dx
Evaluate :
jx .sin7! x dx
65/2/MT 7 P.T.O.
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19. IT% hl AT % T H I(x2+ezx+1)dx T HF FTd hITIT |
0

HAAT

HH 19 hIT

T

X tan x
dx
sec X . cosec X

0

2
Find J.(x2 + e dx as the limit of a sum.
0

OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

Qs A
SECTION C

97 G&IT 20 T 26 TF JAF Jo7 & 6 3% & |
Question numbers 20 to 26 carry 6 marks each.

20. % y-— W 9% forg 7 At e w9 w @i ool f

1+X2
YauraT 1feehad & |

Find the point on the curve y =——

ey where the tangent to the curve
+ X

has the greatest slope.

65/2/MT 8
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21.

22.

23.

65/2/MT 9 P.T.O.
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2
Wﬂﬁwﬂ: y zaﬂwgﬁﬂﬁaﬁﬁﬁl
dX Xy — X

AT

=1 s1aeha gt ol g HIfGY, e g fh y =0, 5 x= — 2 :

r
4

sin 2xﬂ —y=tanx
dx

2
Find the general solution of the differential equation dy _ y—2 .
dx Xy — X

OR

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

sinZXQ—y:tanx
dx

guaett T .1+ 4 k)=63N T .21 +3)+4k) = — 5% Sfreded qun

foamg (1,1, 1) § I aTel THAA 1 HIGN FHIHT 9 R FHIHLT [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 A A X
r .(21 +3j+4k)=-5 and the point (1, 1, 1).

fag Hfoe for ag==@ A=1{1,2,38,4,5) T R={(a,b): [a—b|, 2 & WA B)
R Yed ¥y R U goddl Tre-yg g | yHifv hifve f {1, 3, 5} % @eft
AT TH GHL © EEfUd @ 3R W=l (2, 4) % Al Ifeda Uh g W
a8, Tq {1, 3, 5) 1 is it 734 (2, 4) & Torelt Ta¥a & wrafeaq T8
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}.
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24, WHH A Tk y= | x-1|daMy=3- | x| % &= sfeg &7 =
SERSIEICIEAIE LI

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

y=3—|x|.

25. U AR hadl g JhR hl IE3T — I& A TAT 9% B &1 AR HLdl 8 |
3%k 919 SR H T H % T8 T 50,000 & T ATUR-H-3A14h 60 TG hl
TG &1 TIF 8 | 9%g A &1 563 Jed T 2,500 T1 9% B &1 367 oI T 500
2| 95 A B ST 98 T 500 g ATH HAGT 8 AAT I&] B B G997
T 150 g AW HAMI 7 | A Wl 78 Al IEq 98 o o &, A 39 A
gty ¥ ferai-fepat aequ @ligt =Tt @ fob 38 SAfepan @y e &
T 2 39 Y 1 Wash NUTHT THEAT SR W GRT B 1T |

AYAT

T STER-FAFHT 3 WAl X q91 Y 1 3T Hd gU Ry SRR quR
TrEal 8 | WisT X 1 Y% Uohe (e 30 uw Stafdse ) # Ffcwm &+
12 A%, W8 dwd & 4 A, hiokeld & 6 HEeh qdT foefid A
6 HTIeh 3Tase & | I AT o WIsT Y o Tcdeh Uohe H hicI™H & 3 A,
g a7 o 20 AT, hicieeld o 4 AT a7 foeiid A e 3 A T(ase
2 | 3MER | hicyem & HU-U-HH 240 U, A8 dd & HH-G-5H0 460 TS
AT B & AH-B-3Afh 300 AHF U 8 | TS WST H
TeRaH-fera enci o1 ITINT foham ST ATk TER H foreTfia A shi AT sl =[Had
ToRe ST Woh 2 SUTYTh I Th ek TITHH FHET SHT L UTh gRT & hITrg |

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
Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

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.

26. UM ofifore forelt Teft 1 far 1 G0 U 1 WA 40% 7 | I8 W o S ®
o s 3t = fafy foe 1 QU 94 & @R 1 30% HH L <l & I fomet
T @R Bl 25% HH R ST Hhar 2 | fopdlt S g Ut sw @i O @
foreht weh fahew o1 AT X TehaT 8 AT ST THUTR 8 | 98 foum wn ? f
39 foehedl § o forel T o1 I S ATt AR § & A1gosn A1 791 Th
Uit feet o <R ° UfHd 81 ST 8 | TTRiehdT 3Td shito) foh I8 Wil & 37 I
fafer =1 SwamT e @ |

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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