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o Please check that this question paper contains 12 printed pages.

o 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.

o Please check that this question paper contains 26 questions.

o Please write down the Serial Number of the question before attempting
it.

° 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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General Instructions :

(1) All questions are compulsory.

(it) Please check that this question paper contains 26 questions.

(iit) Questions No. 1 — 6 in Section A are very short-answer type questions carrying
1 mark each.

(iv) Questions No. 7— 19 in Section B are long-answer I type questions carrying 4 marks
each.

(v) Questions No. 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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Qg - A
SECTION - A

Y97 T 1 ¥ 6 a6k Uedeh U9 1 31k T &)

Question numbers 1 to 6 carry 1 mark each.

1. 9% 3T I hifee fad Y7 T9ad, f6geti P(—2, 5, 9) 991 Q(3,— 2, 4)
1 fgam a1 Yarge &1 fawfea =@ g

Find the ratio in which YZ plane divides the line segment joining
the points P (=2, 5, 9) and Q (3,—2, 4).

0 O - 00
3. AT a=i+j+dk, boitj+k T c—i+k & FTRT a+b+e

&1 foen o 9T 7 SHE &1 Tk Gieel Jd hifed |

O

- OO o - 0 [l
If a=i+j+4k, b=i+] k and c—1+k find a vector of

magnitude 7 units in the direction of vector a+b+ec.

3. af Aol BUH & HIfc & UW o e § fF |A|=3 qMAB=IT @
|B| 1d SIfST |

If A and B are square matrices of the same order such that |[A|=
and AB=1, then find |B|.

2 ne
4. g A=§l 4%, qdl |2A|=Kk|A| B, 1 k T AH T HITSC |
L

2
If A=§ 4%, then find the value of k if |2A|=k|A|
L
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O o 0 O [l [l
5. WG 7i+j—4k T HC 21 +6j+3k T I&T A HIFST |

a o 0
Find the projection of vector 7i+j—4k on the vector
0 0 O
21+6j+3k.

6. n Hife It e A & foaw foan B 6 |A|=4 31 A |adj A|=16 T @,
n 1 HH 10 ST

For a matrix A of order n, given that |[A|=4. If |adj A|=16, find
the value of n.

Qg -9
SECTION - B

U9 &1 7 W 19 9% Uk U9 o 4 3k &l

Question numbers 7 to 19 carry 4 marks each.

7. Tog =ifeT & . 2tan_1% + tan~! % = cos_1i

252
YT
x % ToTT & ST ; tan ! Ell—x% _1 tan_1x=0, x>0
+X[]
Prove that : Ztam_11 + tan! 1 = cos_ll—’7
2 7 25+/2
OR
_ —x [ _
Solve for x : tan 1 xD _ 1 tan 1x=0, x>0
+ X[
65(B) 4
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8. T faci-faoid wuel &t Hagl < oqu T qen FHIS oAt &1 TH Ge
F oM | e faum § 7 5 qen faed qen Y faam § 8 = o €
Teh FHIS &l oH T S T 9a f99FT § o a1el 999 has: 3w
qun 2 W ¥ el <1 e fRum € : fooeht qon g <M el H Sl
faumi § w1l w1 & gfd s R (I F) T @ T E

- Ll | Tt
FHers faym 50 49
foaarg qen T

30 45
faym

STE! & TAN ¥ I BT foh HIF-H 9% e T W I FRwmmd
g1 Afg Hut enfefer 9 ¥ FASIR AN 1 fRwmEdt o | oiqy St ©
@ THE -9 goF yeiiid g § 2

Ebe)
GRUTeRT o ToTEHl 1 9AM R g FifT & Afc a, b, ¢ 94t 199H
a b c
YA WU § dl 9rfures [P ¢ a| @1 ue e v wen v
c a b

A ready - made garment factory produces two items - pants and
shirts. A pant requires 7 hours in cutting section and 3 hours
in stitching and packing section. The corresponding times for a
shirt in the above sections are 3 hours and 2 hours respectively.
The factory is situated at two places : Delhi and Mumbai the
hourly labour rates (in ) for working in each section at two
places are as follows :
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~Place| poni | Mumbai
Section
Cutting 50 42
Tailoring and
30 45
Packing

Using matrices, find which article is economical to make at which
place. If the company supplies these items at discounted rates
to the economically weaker sections of the society, which value
1s being demonstrated here ?

OR
If a, b, ¢ are all positive and unequal numbers, then using the
properties of determinants, prove that the value of the
a b c

determinant |b ¢ a| is negative.
c ab

d’y dy
9. g y=(tan_1 x)z%\”, a1 guIse foh (x2+1)2 d—2 + 2x (xz—l—l)a =2.

X
YT
afe =1 g0 aRafid el f(x), x=0 R Tad §, @ a &1/ & A1 J@

O
[ 1—cos4x
] : , x <0
H X

qﬁﬁ‘q| f(x)= [ a , x=0
(]
L al , x>0
a\/16+\/§)—4
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d2y dy
If y=(tan~1! x)%, then show that (x?+ 1)2 d—2 +92x (x2+ 1)a _
X

OR
If the function f(x), defined as below, is continuous at x=0 then
find the value(s) of a :

0
0 1—cos4x
i 5 , x <0
H X

f(x)= [ a , x=0
U
[ \/; x>0
a\/16+\/;)—4

-1
10. G = xSiny —cosy 4 x2 T, ?h snaﬁ%r@

x“+1

2
x“—1 dy
, then find ——.
2 +1 dx

If y= Sy —COSy 4

11. 91 FIT fF T B fx) = cos %HZE s ey < 2T 3

8 8
foru g¢am § Steren gHEE B

O
Find whether the function f(x)=cos %x*‘%ﬂ 1S increasing or
_ 3 5%
decreasing for ?< x < g

12. J1d SIS : I B/cotx + x/taan dx
Find : J’ B/cotx + \/taan dx
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s

X
(x2+3 (x2+4)

(x2+1) (x2+2)
(x2+3) (x2+4)

Find : I dx

3/2
14. W 9@ FAQ ;[ |x sin (70| dx
1

AT

T x sinx d
HI ) g 1+ cos2x
3/2
Evaluate : I | x sin (mx) | dx
-1
OR

X SInx

|
0 1+cos“x

Evaluate :

~

15. T Tgohe GHIRIOT 1 S 8 HIT |

(x dy—y dx) vy sin%ﬁ=(y dx+x dy) x cos %ﬁ

Find the general solution of the following differential equation :

i D0 0
(x dy ydx)ysmE[;H (y dx+x dy) x cos %H
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16. 71 sTasnd gt 1 faf¥te s @ *ifST, fear € e x = g T
y=0%:

dy
dx
Find the particular solution of the following differential equation,

+ y cotx = 4x cosecx, x # 0

given that y=0 when X = g

3Z + y cotx = 4x cosecx, x # 0

—

17. @9 =fesr a,b,c, T¥ YFW B fF a+b+c =0 I

—a-b+b-c+c-a & HA T@ FITC, afg |a|=3,|b|=4 T
|c|=2 ¥
Three vectors 5,6,(7, are such that a+b+c¢ = 0. Find the

value of p=a-b+b-c+c-a if|5 =3,‘B‘=4 and |5\=

18. fsg (1, 0, 0) ¥ W@ x21 ygl Z";lo TS T & % TTE & e

I HINT | 27d: ST &9 i AdRE it Jd HIT |

Find the coordinates of the foot of perpendicular drawn from the

point (1, 0, 0) to the line y_gl Z_;lo . Also find the
length of this perpendicular.
65(B) 9 P.T.O.
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19. 9E F1e, 59 W =AW 1 9 12 9 fadt € &l T 90 | o/ L 3=t
e e 71 § SR iR 378 9 U@ *1E ag=sa e T At Iw
a1 ® T f1oTel @ F1E W 7 9 S 9@ |, @ Wi 1 i {6
IE T faum dem g
Twelve cards, numbered from 1 to 12, are placed in a box and
mixed up thoroughly and then a card is drawn randomly from

them. If it is known that the number on the drawn card is more
than 7, what is the probability that it is an odd number ?

Qe - ¥
SECTION - C

9T HEAT 20 | 26 % YAk U & 6 3k & |
Question numbers 20 to 26 carry 6 marks each.
xX—2

20. HFT A=R—{3} € 9 B=R—{1} B Wf:AaBGﬁf(x)zx_S
R IRYIYE 8, W fo=ur wivw) fag ®IST fof ®ed f That a0
MBEH €1 3Ta: f~L(x) T HiT |

arerEn
I ofifee ff A=RxR & @1 * A H (a, b)*(c, d)=(a+c, b+d) g
gRanfia e fgenamd w@ien B fag wifse fo + safafa qen deed
Tl AW * T IEHE AT I KT, 37d: A & TIIE] 1 Yida™
HIfTT |

Let A=R—{3} and B=R—{1}. Consider the function f: A - B
x—2

defined by f (x)=

function. Hence find_f ().

Prove that f is one - one and on to

OR
Let A=R X R and * be the binary operation on A defined by
(a, b)*(c, d)=(a+c, b+d). Prove that * 1s commutative and
associative. Find the identity element for * on A and hence find
the inverse of elements of A.
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M1 2 50
21.?7%;’341&@A=E,1 -1 —1%%,a‘rA—1amaﬂﬁm| A-l1% 9am 9
2 3 -1
= Yae g e/ & & Sifea |
x+2y+5z=10, x—y—z=—2 d4l 2x+3y—z= —11.

5 D
If A= Efl 1D’ then find A-!. Using A~ ! solve the

E??)—IH

following system of linear equations :
x+2y+5z=10, x—y—z=—2 and 2x+3y—z=—11.

22, g HINT fh T fysman o I &% 9t dd gid oo, S T
U T 9 & AT ST ST Gehall €, i A1 Up & TR i Fe=n
1 el B

Prove that the radius of the right circular cylinder of greatest
curved surface area, which can be inscribed in a given cone is half
the radius of base of the cone.

23. UG & FAM ¥ 39 9, f9we w9 (1, 0), (2, 2) 41 (3, 1) §, g
R &5 =1 A% J RIS

3T
FHTheH! o TAM | TEerdl y =2 1 y2=x o o= o & &1 &ha
J1d it |

Using integration, find the area of the region, bounded by the
triangle whose vertices are (1, 0), (2, 2) and (3, 1).

OR

Using integration, find the area included between the two
parabolas y=x2 and y?=nx.
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24. fig P(1, 3, 4) & ¥HAA 2x—y+z+3=0 H Yfdfsdd (image) P' & fiaeris
I HIFST | PP &l SAas o I hifST |

Find the co-ordinates of the image of the point P(1, 3, 4) in the
plane 2x—y+z+3=0. Also find the length of PP"

25. T o W e arel faanfeai & @ 70% smmem ® W € 997 99 30%
DHEE ¥ o Td ¢ | faoe o6t & aftomy 9 gar =er ¢ 6 smmem |
T a1t 40% faenfefai 1 anfifer wden § A I faen Sefs sEmE™ 3 7
@A gt faenfii § 9@ 20% #1 A U faan 1 o8 & fd #, e § 9 U
foreneft Jg=san A1 T aU1 36 A U fHan | wifdehar 9 &g 6 9%
foeneft BEE™ o WA 9re o |

Of the students in a college, it is known that 70% reside in hostel
and 30% reside outside hostel. Previous year results report that
40% of hostelers attain A grade and 20% of those who reside
outside attain A grade in the annual examination. At the end
of the year, a student is chosen at random from
the college and he has an A grade, what is the probability that
the student is a hosteler ?

26. T 3ERfAE S THR & HIST 1 907 11 39 TR 9 fgermn =m@ar @ fo fagm
T &Y T &7 & IH[E [aHT A 91 10 T faefgd C 811 9 [ & 9
fem o 2 3 faerfia A qen 1 3o faerfia € ® S&fe 9= 11 & 9fd
fe o 1 s faafm A 91 2 3 faaf@ C ®1 99 1 &1y
fRI W AT 50 §, 9N 11 & T3 fF.I. FT I T 70 %1 S
Yfash 9o % 9 H gEag ST i 90 &1 g =aad 8|

A dietician wishes to mix two types of Food I and Food II in such
a way that the mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units per kg of vitamin
A and 1 unit per kg of vitamin C. Food II contains 1 unit per kg
of vitamin A and 2 unit/s per kg of vitamin C. It costs ¥ 50
per kg of Food I and R 70 per kg of Food II. Formulate the above
as a linear programming problem to minimise cost.

65(B) 12

Visit www.educationmasters.in | No.1 education portal



