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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.

TTore

MATHEMATICS
e gaer - 3 gve 371erbaq 37 : 100
Time allowed : 3 hours Maximum Marks : 100
65/2/RU 1 P.T.O

@
&collegedunla;
India’s largest Student Review Platform

—



Wﬁ??h
i) @I 37T & |
(i)  HII TT F A b 59 F97-97 F 26 97 & |

(iii)) @8 7 F Y9 1 - 6 TH 3Hld TY-FR qIct J97 & IR Jd%b 97 & [og
1 37% 17T & /

(iv) @B T FIHTT7-19 TF J79-3K 1 IPR & J97 & 3K Y95 97 & fow
4 3% [H4MRa 8 |

(v) @I T FIH 20 - 26 TF 9-FH/ I IFR & 97 & 3K IIF J97 & 7w
6 37% FRaT & |

(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) 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 Il 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

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

1. AR a, b 3N ¢ TER Avaad WHE TN &, @ |23 + b + ¢ | B UE @
hITIT |

VAN
If g, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof |[2a + b + ¢ |.

; —& .
°0. TR UEH ORW fARgu St afesi & = i+ j +k 99 b = i+ oFi ®
Aread gl |

Write a_unit vector perpendicular to both the vectors a = 1+ jJ + k

b A .
and'b = 1 + j.

3. U W@l »THIHl 5x —3 =15y +7=3—-10z & | 39 @ & &b >
(direction Ccosines) TTRIT |

The equationsof a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction

cosines of the line.

X+y V+zZ Z+X

4, A=| z X y | 1 °F FTd i |

X+y V+Z zZ+X

Write the value of A=| =z X y

P T4
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5. T4t g GHIRT hl hifd I 9Td hT INTHA [IRIU

"~ \13"1
i{g > =0
dx [\ dx

~

Write the sum of the order and degree of the following differential

equation :
é \‘3""!
i< [d_y - =0
dx dX/

6. T4 3tahcl HIHT T AT U TIRIT

(1+y2) -+ (2xy—1coty)d—y = 0
dx

Write the integrating factor of the following differential equation :

1+vy%) + (ny—coty)Elz = 0
dx

Qus o
SECTION B

TSI GEIT7 19 T bk JoT b 4 3F 5 |

Question numbers 7 to 19 carry 4 marks each.

f — 2 —2)

|
7. AYE A=| 2 1 —2| % 9gE@SS HTd shiT |
2

\ — 2 1,

3q: IS Tob A . (adj A) =|A| L.

(-1 — 2 A
Find the adjoint of the matrix A=| 2 1 — 2| and hence show
2 — 2 1,

that A.(adj A) =|A| L.
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8. W%wXER%mWf(X)=‘X—1‘+‘X+1‘,ﬁ§3ﬁx=—16€n
X = 1 T eI 131 3 |

Show that the function f(x) = [x — 1| + |x + 1|, for all x € R, 1s not
differentiable at the points x=—-1 and x = 1.

= | 2
9. Jc y=emS® X3 q sy b 1-x2)9Y _ W _ m?y = 0.

dx> dx
. =1 2
If y =e™S" "X then show that (1 — x*) i 327 - Xd—y — mZy = 0.
dx dx
9 X+ 1
10. ¥iq f(X):\/X +1; g(x) = — - dem h(x) = 2x — 3 &, al f'[h'{g'(x)}] A4
X7 +
hITaTT |
X + 1

If £(x) = yx2 + 1; g(x) = and h(x) = 2x — 3, then find £'[h'{g’(x)}].

x2 +1

11. HHE ATd HIT ;

-.‘(3—2x).\/2+x—xz dx

AT

A AT <hi[IU

x? +x+1
5 dx
(x“ +1)(x + 2)
Evaluate :

J‘(3—2X).\/2—I—X—X2 dx

OR

Evaluate :
2
)2{ +x+1 dx
(x“ +1)(x+ 2)
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12. T&&1 i AT 3UcTey U ehl AT I JicaTigd i o [T Teh AT A
(1) BB SR (i1) 931 g0, a7 (iii) TeaR 1 T8 T, 59 W UTd T eh o3
= g B

i) ¥ 50
i) ¥ 20
(1) < 40

I Tl X, Y 91 Z | TehU 7T Tigeh JATE] shl T HH |

(1) (11) (111)

X 400 300 100
Y 300 250 79
Z 000 400 150

TGl o JIAN |, TEAT R ITAT-3TAT el | k3T 1 o3 FTd hiTag, |
T % 36 IAH R 99T § SHd g4 aTell Teh o foifgu |

To promote the making of toilets for women, an organisation tried

to generate awareness through (1) house calls (1) letters, and
(111) announcements. The cost for each mode per attempt 1s given below :

i  ¥50
i) ¥ 20
(1) T 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (11) (111)

X 400 300 100
Y 300 250 79
Z 000 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.
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13. x % foT@ g hIfT
tan(x +1)+ tan~!(x —1) = tan™! %
HAJT
=1 =l g I
/ \ / \ / \
cot 1| 22 +d +cot | 22 i +eot | 22 td
TR S T A B
Solve for x :
e~ e 1)+ L — 1) = b~ %
OR
Prove the following :
/ \ / \ / \
cot 1 1 + cot 1 o + cot 1 -t
. WY ~Z 27X
14, GRUEhI o TUIGHI & TAT & T i THg i -
a° bc ac + c*
a’ + ab b? ac = 4 a’b?c?.
ab b* + be c”
Using properties of determinants, prove the following :
a° bc ac + c*
a’ + ab b? ac = 4 a’b?c?.
ab b* + be c”
65/2/RU 7
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15. @fewi (& - b) aﬁi(?—f)aﬁ%vﬂddi@maﬁm;ﬂd I &l

A A A =D A A — A A A
a=1+2]+k, b=2i+jaMc =31 —-4j —5k.
— A A A —> A A — A A A
If a =1+25+k, b =21+ jand ¢ =31 -4) —5k, then find a

—N — N, =
unit vector perpendicular to both of the vectors(a —b ) and (¢ — b ).

16. fog (1, 2, —4) ¥ TR W dlcil W W H GHHWU  F(C
#ﬁm St Y@t 7 =(8? —193 +10k)+A31 — 163 +7k) e
(151 +29J +5k)+u(31 +8J —5k)a:htl'(maﬁ§fl
37T
fog3tl (- 1,2,0)dAT (2, 2, — 1) H oA ITd 30 FHAA Rl THIHLIT JTd hITTT

S @ X11=2y2+1=“11 % THT 2 |

Find the equation of a line passing through the point (1, 2, —4) and
AN AN N\ A A TAN
perpendicular to two lines _r> =81 -19) + 10k) + (31 =167 + 7k)
- A A A AN 22
and r =(151 +29) +5k)+u@B1 +8) —6k).
OR

Find the equation of the plane passing through the points (-1, 2, 0),

(2, 2, —1) and parallel to the line = I - = 2y2+ - - 2 +11 .

17. O 52 Ul bl Teh GHHT TS H § 3 I IAUT IqeATqH1 o @Y Hepret
STd 8 | §HH o UKl shl TEAT I YTRIhAT Sed 1A hIWY | 3d: 94 1 HIEY
FTd hITT |

HAAT

U TAN & 6 wEw feu MU | wAr X s fgue W ® W @y
IP(X = 4) = P(X = 2) bl Gq¥ Hdl g | FHeAdT shl YTRIhdl FATd hitT |

Three cards are drawn successively with replacement from a well
shuftled pack of 52 cards. Find the probability distribution of the number

of spades. Hence find the mean of the distribution.
OR

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.
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18. Wﬁﬁl@:

/4

J. dx
cos® X J2 sin 2x

J. dx
cos® x \/2 S1n 2x
0

19. Fid illélﬁ_ .

log x dx
(x + 1)°

Find :

logx2 dx
(x+1)
Tus |
SECTION C

UIT GEIT 20 T 26 TF b J97 F 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. mw%ﬁﬁ%g#ﬁn%wﬂ:amqé X2=4y,%@'{3ﬁ x =0, x =4,
y=4Td y =098 o I & &T%c I o9 s 9 # fasiog s 2 |

Using integration, prove that the curves y2 = 4x and x° = 4y divide the
area of the square bounded by x = 0, x =4, y = 4, and y = 0 into three

equal parts.
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21. ?wsq%ad%dwwm%= yzwaﬁﬁa%amsﬁaaaﬁ
X Xy — X
hITIu |

HAAT

Fahd R (tan~ly — x) dy = (1 + y2) dx 1 faf¥® g 3ma hifse, fean 2
ffhIay=08d x=17 |

2
Show that the differential equation dy - _J 1s homogeneous and

dX Xy—X2

also solve 1t.

OR

Find the particular solution of the differential equation

(tan~ly —x) dy = (1 + y?) dx, given that x = 1 when y = 0.

22. fomg P(3;4, 4) 6l 35 fag @ gt 1d hIiST, ST fomgan A3, —4, - 5) 3K
B(2, -3, 1) ¥ &l L S dTefl T THAA 2x + v + z = 7 ohl Uidesde idl 8 |

Find the distance of the point P(3, 4, 4) from the point, where the
line joining the points A(3, —4, —5) and B(2, — 3, 1) intersects the plane

2X+y+z="1.

23. flx)=5x2+6x—9gI Ygd o f: R, — [- 9, o] W TR hIlNT | T8g

4 A
V54+5y -3 5 o e 2 |

3 O ¥

hINTT Tob Bed £, £ 1(y) =

3Tl
T=ad x = R — {~ 1) # U fgamerd @ik « 9 w9 9 qfoafyg 2

X*y=X+y+Xy, VX, yeX

Site I fo6 w1 I8 (+) AfshaT HAMSHET, qom agad & | 39 Gfhar
dcaqeh 939 ot JTd HIfSw 99T X o Yok 31999 T Jfaay o 19 shifsw |
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Consider f:R,—» [ 9, o] given by f(x) = 5x* + 6x — 9. Prove that f is

4 A
54 + 5y — 3
invertible with f~1(y) = y54 + 5y .
5
\ /
OR

A binary operation * is defined on theset x =R —-{ -1} by
X* y=X+y+Xxy, VX, yeX.

Check whether * 1s commutative and associative. Find 1ts identity

element and also find the inverse of each element of X.

24. pwaﬁ'mmﬁﬁqﬁuﬁs%@aﬁx%%@—y)w x*=p(y + 1)
Th-gHL ohl FHHIV T HIEd & |

Find. the value of p for when the curves x* = 9p (9 — y) and x* = p (y + 1)

cut each other at right angles.

25. Weh dlce & o @M H WA (TF) A, B 3R C Hdl 391G b HAIT: 30%,
50% 3T 20% e 1Al & | 31 AT o 3IcUTed ol ShA: 3, 4 3T 1 Yfded
Y @O (YUl BIAT 8 | Sieel o ol 37U H € Toh diee Aol Hehlal
ST 8 3T 98 @Ud 9T A1l 8 | $8ehl UTRIehdl 1A shilail Toh I8 Slee HIMH
B g1 <&l ST TR 2

In a factory which manufactures bolts, machines A, B and C manutfacture
respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1
percent respectively are defective bolts. A bolts is drawn at random from
the product and is found to be defective. Find the probability that this is

not manufactured by machine B.

P T4
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26. T HH 3 TR o heAdgeled : A, B a1 C AT g Baefdl 1 qdm II H 3K
Al B | BT o UTH A ThR o HH-H-HH 6400, B IhT & HH-B-HT 4000
dUT C YR b HH-H-H 4800 heAFIAU sl dIT i hl 39 7 | Bl
4 gfdigd SR A & 50 haeied, bR B & 50 haadeiel AR JhR C
30 heTRclcd IR BId &, S&ih haed [ H i JhR A & 40 heTRIeiey,
JhR B o 20 heAdIele 3 TR C o 40 horadeied IR Bd & | haedl I
I H Yfdfed T 12,000 hT @ ATdT 8 a1 haedl [Iahl I H T 15,000
&1 | Ik haedl ol HH-Y-hH fohad-feraa fea g g, ea $eed wam™
1 W=l =Id9 81, AR A A G0 B Foh | I hl WRgeh TTHA FHET SR
% g & hIT |

A company manufactures three kinds of calculators : A, B and C in its
two factories I and 1I. The company has got an order for manufacturing
at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I 1s of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory II is of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I1s.¥ 12,000 and of factory II 1s ¥ 15,000. How many days
do the two factories have to be 1n operation to produce the order with the
minimum cost 7 Formulate this problem as an LPP and solve it

oraphically.
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