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e Please check that this question paper contains 12 printed pages.
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written on the title page of the answer-book by the candidate.
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GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [RgRa & |

GUE T FIHT7-19 dF JI-IHK I YHR & I3 & 3K I9% ¥97 & @
4 3% [FgRa & /

GUE T & Y97 20 - 26 7% FH-3FR Il YHR & I3 & 31K Jc9% I3 & 170 6
3% [HgMRa &

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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SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

1. e 2i + 35 —k 3 41 — 3] + 2k % ATHA F IR 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 - 3j + 2k.

2. U TR GG 1 SR T HIF e der s afee 21 - 3k qen
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
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 U F NI a,, H 4GS [ARGT |
-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.



5 SThel GHIR d2y2 (dy3 4_0 I Hife ITher forfgu
. g + &j +x*=0 d HTd <hl |

Write the sum of the order and degree of the differential equation
2.\? 3
y + (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 17 & 19 T FAF FoA b 4 3 & |
Question numbers 7 to 19 carry 4 marks each.

2 -1

7. A A=

. 2} IR I TH 2 HilE H ToaHb IR &, I @y 6

A= 4A_31 3@ Al Fm HIRm |

AT

1 -1 a 1
zn%A:z J,B:L 1}3ﬁT(A+B)2=A2+B2%,?ﬁa3ﬁ'{ba3ﬂﬂ

1A hITTT, |

2 -1

If A=

]and I is the identity matrix of order 2, then show that
-1 2

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



8.  WNMUIehi o Turgml w1 YT e, FfaRaa i fag il

1 a a?
a? 1 a :(1—313)2
a a? 1

9. T 1 hifaT :

sin(x —a)
— dx

j sin (x+a)

YT

A Td hIFT

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

Evaluate :
s%n (x—a) dx
sin (x+a)

OR

Evaluate :

X2 d
X
(x2 +4) %2 +9)

65/2/1/F 5
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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 7 E,, E, 31 E, W & 3eared
1 SHHN: 50%, 25% AT 25% WM IR Hidl & | I8 T1d & T @39 E, 3 E,
Jh F §4 Fodl H 4% @S ed 7A@, X T E; 8 o+ dedl § 5% @
B 2 | Al feT o 3careT § @ wh Sod AgesAT A1 1, d1 9 dod b T
B I WIreRar Frd HIRT |

HYAT

o Ui 2, 3, 4, 5, 6 AAT 7H ¥ ¢ HEAN Argeas (fomm ufowemem) T+t 8 |
A AT X a1 et § ° 9 %A1 ol ok Hidl & | X o ATRehdl sed
T HIET qT JEOT 3T <hifoT |

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



12. dwkm b e foamat s § 4 4k B ABC ¥ 2 wem afw wE AB
qor AC 1 Erfia F § 1 A# et e w6 e s 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 GHAA 1 GHRE [ hNG, S fog (3, 2, 0) ¥ TEAT B A« @i

x-3 _y-6 _2-4 o gy ww@ A
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. 3 2 tan~! (cos 0) = tan~1 (2 cosec 0), (8 = 0), Al 0 T T I HIVY |

AT

DI tan_l( 1 )+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 shiferT |

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. o3k 9y? = x® 1 98 foirg T1a hIfY T8 o 6 X Eii=n man SAfers 1en W

ThEH 37d: GV 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.



16. y=(x+mj“ 3 9 fewreu 5

(1+x2) d2y + d—y =n2y.

n
Ify =(x + \/1+x2) , then show that

(1+x2) d2y + d—y =n2y.

17. 1d shifau for ffarfiad wead x = 1 9971 x = 2 W ATHA-T 3 AT 8] :

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. TEGH TG H, Th TSHIfdeh Ul 5 TR i Tt Teh BH ohl 1T o IFHIGAN

HI TR B H FGIN ¢ % T T TR | T=R W aler | e o —
AR |, T SR T den W-=eRr | | Ui g (TFeh) w1 @l

(Tt §) f= sreg AT R e e 7
140 ] CAT®H
A=| 200 | ST-=R SRt e
150 | UF-HER

65/2/1/F 8



T IR X A Y § I YR o $o I (FFdeht) 1 faawor = s B o
ﬁ'ZITTI'ﬂT%:

TATBN T ST el 99-s99gR

1000 500 5000 | 3= X
B =
3000 1000 10000 | 3T Y

91t 3 g1 IIel § $et feha @9 fehat 2
ek ©ITA | 379 3T 91 e F I8t Ul <ht fopm Tehr <t Tifafarfer sat Srmen
e ol — =R Tiafafy a1 3eh amties 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.



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 JAF F97 F 6 3%F & |
Question numbers 20 to 26 carry 6 marks each.

20. HHI£:N > R, f(x) = 4x2 + 12x + 15 g INRHATNG Tsh %ed g | fg hifse f
f:N > S, & S, e f & INER 7, SYchuulid 8 | £ o1 faetm oft 5
i |

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. THThGH AT AT x —y+2=0,Th x =./y AU y-3781 =& = R &7 =1
FABA A hIT |

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

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

HAAT

65/2/1/F 10



Wy=x2+7x+2WQ$ﬁ{FlT1%l@ﬁlﬁ_ﬁﬁQ5ﬁW}@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. ﬁmmﬁ%mz=8x+9yWﬁWW:
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) Hl 98 gl 9@ HINC, I 39 @1 *
gt 8, s fesp-piamed 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 IS :

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

HAAT

65/2/1/F 11 P.T.O.



frefefiaa staerar gefietor 1 g hifvT

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

Solve the following differential equation :

poxon (o [pee(3)-anan() -0

OR

Solve the following differential equation :

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

26. UTEl o Ush TS ol IR TR 3BT W fgehl hl T&AT T TRIehdT s J1d hilT |
39§ 1 HIE QT JEOT W {1q 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.

65/2/1/F 12



