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e Please check that this question paper contains 12 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 5§ 26 Jo7 & |

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

1 3% [RgRa 8 |

Gv) @ET FIHT-19 TF F4-FH I JPR & 97 & 3K Jd% J97 & forw
4 37% [FERa & |

() G T FHIH20-26 TF JI-FH I IR & 97 & 3K J9% 97 & 70 6
37% 4R & |

(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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wus A

SECTION A

T GEIT ] G 6 TF II9F Jo7 H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. e 2f + 35 —k 3 41 — 3] + 2k ¥ ATHA F W WES @W
F1d SHIfaT |

Find the unit vector in the direction of the sum of the vectors
N A N A A A
2i + 3j —k and 4i - 3 + 2k.

2.  TUH GUR GqH 1 SEEA AT HITT et Ser yend |t 21 — 3k @
4] +2k g Faffa § |

Find the area of a parallelogram whose adjacent sides are represented by
N N A N
the vectors 21 — 3k and 4+ 2k.

3. TUAA 2x +y — z = 5 g Cueh &N W hI¢ T - @UST T ANTHA I
5‘>||§|Q :
Find the sum of the intercepts cut off by the plane 2x + y — z = 5, on the

coordinate axes.

5 6 -3

4. ARG A=|-4 3 2|, A H UK F NI a,, H 4GS [ARET |
-4 -7 3
5 6 -3

If A=|-4 3 2|, then write the cofactor of the element a,, of its
-4 -7 3
27 row.

65/2/1/F 3 P.T.O.
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a2y} (dy)?
5.  3Tashol THIH (d—ZJ + (d—Zj +x* =0 I H g =@ w1 ATh ferfgy |

Write the sum of the order and degree of the differential equation
2.2 3
dy + (ﬂj +x*=0.
dx? dx

6.  3Tdehol HHIRTU ?:2—y %1 g fafgu |
X

Write the solution of the differential equation
&gy,
dx

g us d
SECTION B

Jo7 G 7 G 19 T TAF FoA b 4 3 & |
Question numbers 7 to 19 carry 4 marks each.

2 -1

7. AT A=

-1 2
A= 4A_31 3@ Al Fm HIRm |

AT

}ﬁtlwzehli\cwwmh Mg 7, i fe@msu foh

afg A=
2 -1 b -1

1A hITTT, |

2 -1

1 -1 1
}, B:{a } 3 (A+BP=A%+B*%, @ a3 b& oA

If A=
-1 2

]and I is the identity matrix of order 2, then show that

A% =4 A—31. Hence find A"

OR
1 -1
2 -1
values of a and b.

1
If A :{ } and B :E J and (A + B)® = A® + B?, then find the

65/2/1/F 4
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8. TRV < TUIgH] 1 TN Hieh, FHHfaRaad =1 frg i .

1 a a
a? 1 a =(1—a3)2
a a? 1

1 a a
2
a2 1 a =(1—a3)
a a2 1
9. WM 1d i
s%n(x—a) dx
sin (x+a)
YT
HH F1d I

<2
dx
(x%+4) (x2+9)
Evaluate :
j s%n (x—a) dx
sin (x+a)

OR
Evaluate :

X2 d
X
(x? +4)x%2+9)

65/2/1/F 5 P.T.O.
Downloaded From: http://www.cbseportal.com



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

10. 9 F1d hIfST :

n/2
COS X

dx

1+e*
—n/2
Evaluate :
n/2
COS X

dx

1+e*
—n/2

11. fosiell % S 99F aTell T H § ©F 79 E,, E, 31 E, W & 3eated
1 A 50%, 25% AT 25% WM QIR Hidl & | ¥8 Td & T @39 E, 3 E,
JIh F §4 Fodl H 4% @S 969 7A@, IR I E; 8 o4 dedl § 5% @
B 2 | Al feT o 3careT § @ wh Sod AgesAT A1 1, d1 9 dod o @l
B I WTTreRar FTd HIRT |

HYAT

o QUi 2, 3, 4, 5, 6 AAT 7H ¥ ¢ HEAN ArgeaA (femm ufowemem) T+t 8 |
A AT X a1 et § § 9] %A1 ol ok Hidl & | X o ATRehdl sed
T HIET qAT THOT [T shItY |

Three machines E;, E, and E; in a certain factory producing electric
bulbs, produce 50%, 25% and 25% respectively, of the total daily output of
electric bulbs. It is known that 4% of the bulbs produced by each of
machines E; and E, are defective and that 5% of those produced by
machine E; are defective. If one bulb is picked up at random from a day’s

production, calculate the probability that it is defective.
OR

Two numbers are selected at random (without replacement) from positive
integers 2, 3, 4, 5, 6, and 7. Let X denote the larger of the two numbers
obtained. Find the mean and variance of the probability distribution of X.

65/2/1/F 6
Downloaded From: http://www.cbseportal.com



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

12. dmkm b+ foamat s § 4 4k B ABC ¥ 2 wem afw wE AB
A AC T Frefig w § | A T areh mier £ dad S

AN A AN AN AN
The two vectors j + k and 3i — j + 4k represent the two side vectors

— —
AB and ACrespectively of triangle ABC. Find the length of the median
through A.

13. 39 GHA 1 GHRE [@ hINE, S fog (3, 2, 0) ¥ TEAT B A« @i

x=3 _¥=6 _ z2-4 o yraffe wam At |
1 5 4

Find the equation of a plane which passes through the point (3, 2, 0) and

contains the line x-3 = y-6 = Z_4.
1 5 4

14. 3Ife 2 tan! (cos 0) = tan~! (2 cosec 0), (0 = 0), A1 O T HF AT HIFVT |

AT

DI tan_l( 1 j+tan_1( 1 )+...+1:an_1 - =tan™!1 0 g,
1+1.2 1+2.3 l+n.(n+1)

ql 0 =T A JTd shifeT |

If 2 tan~! (cos 0) = tan™1 (2 cosec 0), (0 = 0), then find the value of 0.

OR

If tan_1[ 1 j+tan_1( 1 ]Jr...than_1 o =tan! 0,
1+1.2 1+2.3 l+n.(n+1)

then find the value of 0.

15. @ 9y? = x° I 98 fog T1q hIT 8 T 36 W Eien T Afoers 1ai |

ThEH 37d:GUE hiedl &l |

Find the point on the curve 9y2 = x3, where the normal to the curve

makes equal intercepts on the axes.

65/2/1/F 7 P.T.O.
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16, R y=(x+1ex? ) 2, e

(1+x2) d2y + d—y =n2y.

n
If y= (x ++1 +x2) , then show that

(1+x2) d2y + d—y =n2y.

17. 314 shifae for fFfafad ®a x = 1 9971 x = 2 W ATHA-T g 37T 81 :

X, x<1
f(x) = 2-x, 1<x<2
—2+3X—X2, x>2

Find whether the following function is differentiable at x = 1 and x = 2

or not :
X, x<1
f(x)= 2-x, 1<x<2
—2+3X—X2, x>2

18. TUCH AT H, Teh TsHITdeh Ul 4 TR i aTelt Tsh %BH i Uil o Iafigami
H JIR HH H TgA ¢ & fore ek TR | yemR <fim adeet @ e o —
SHAHH ¥, T TR e o =esr ¥ | uid gfe (FF9eh) w1 @l

(Tt §) f= srreg AT R fem e 7
140 ] CAT®BH
A=| 200 | ST-=R SR e
150 | UH-HGER
65/2/1/F 8
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T IR X A Y H T YR o Ha Il (FE9ehi) 1 faawor = omeyg B U

feam T 2
TATBE T ST el 195998
1000 500 5000 |3 X
B =
3000 1000 10000 | 9T Y

9Tt | G IEU § Hel fohadT @ TR 2
IAMeh ©ATA T AT TYAT 91 ¢ | Ugal Urdf hi fohg wpr <ht Tifcafarfer shi smen
e ol — =R Tiafafy a1 3eht amriaes wfafafemi 2

In a parliament election, a political party hired a public relations firm to
promote its candidates in three ways — telephone, house calls and

letters. The cost per contact (in paise) is given in matrix A as

140 | Telephone

A =| 200 | House Call

150 | Letters

The number of contacts of each type made in two cities X and Y is given

in the matrix B as

Telephone House Call Letters

1000 500 5000 |CityX
B=
3000 1000 10000 |City Y

Find the total amount spent by the party in the two cities.
What should one consider before casting his/her vote — party’s

promotional activity or their social activities ?

65/2/1/F 9 P.T.O.
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19. 9 F1d hIfST :

j e?*.sin (3x +1)dx

Evaluate :

j e?* . sin (3x +1)dx

Qs 9
SECTION C

97 &1 20 @ 26 TF J9F F97 F 6 3F & |
Question numbers 20 to 26 carry 6 marks each.

20. HHI£:N > R, f(x) = 4x2 + 12x + 15 g INHATNG Ush %ed g | g hifse f
f:N > S, & S, o f & INER 7, SYchuulid 8 | £ o1 fdetm oft 5
Hifse |

Let f : N > R be a function defined as f(x) = 4x2 + 12x + 15. Show that

f: N> S, where S is the range of f, is invertible. Also find the inverse of f.

21. THTRGH AT AT x —y+2=0,Th x =./y a1 y-378 =& =g R &7 =1
FABA Fq hIT |

Using integration, find the area of the region bounded by the line
x—y+2=0, the curve x = \/§ and y-axis.

22. 3R xy=c2®, A (ax + by) P =YIqH T TG T |

HAYAT

65/2/1/F 10
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Wy=x2+7x+2WW@Tﬁ§WWGﬁW}@Ty=3x—3@
A g0 WA |
2

Find the minimum value of (ax + by), where xy = c¢“.

OR

Find the coordinates of a point of the parabola y = x2 + 7x + 2 which is
closest to the straight line y = 3x — 3.

23. T 3rUigl & F=ad z = 8x + 9y T AfUHaHRLUl HIRTT -
2x+3y<6
3x—2y<6
y<1
x,y2>20

Maximise z = 8x + 9y subject to the constraints given below :
2x +3y <6
3x—2y<6
y<1
x,y2>0

24. WAAA x—y+z=5¥ g (1, - 2, 3) ! 98 g0 9@ HINC, I 39 @1 *
gt 8, e fesp-hiamesd 2, 3, — 6 % |HTUw 8 |

Find the distance of the point (1, — 2, 3) from the plane x —y + z = 5

measured parallel to the line whose direction cosines are proportional to
2,3,-6.

25. Tfafea sraea i =1 g F1a HIfT :

poxen(flfore [rem()-2emn (o

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



Downloaded From: http://www.cbseportal.com
fferfiaa stashet wfientr =i 5 hife

(\/1+x2+y2+x2y2)dx+xydy:0

Solve the following differential equation :

poxon (o [pee(i)-anan() -0

OR

Solve the following differential equation :

(\/1+x2 +y? +x2y2)dx+xydy:0

26. UTHl @ Ush JIS ol IR IR 3BT W Tgehl shl T&AT T TRIehdT s J1d il |
39§ 1 HIE AT JEOT W F1q i |
Find the probability distribution of the number of doublets in four throws

of a pair of dice. Also find the mean and variance of this distribution.
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