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e Please check that this question papereontains 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 29 questions.
e Please write down the Serial Number of the question before
attempting it.

e 15 minutes 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'xead 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 compulsery.

(it)  The question papersconsists of 29 questions divided into three sections A,
B and C. Section'A eomprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises
of 7 questions of six marks each.

(iti)  All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

(iv) ““There is no overall choice. However, internal choice has been provided in
4 questions of four marks each and 2 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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Qs A
SECTION A

JT &7 1 G 10 T Jedb J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. GRS & =i+ ] +k gl y-318 ¥ ST 7T RI0 % HIETE HT A ARIT |
VAN
1

- A A
Write the value of cosine of the angle which the vector a"= 1 + j + k

makes with y-axis.

5 2
2. 3ARTA= 2, @ (adj A) T HIT |
7 3
5 2
Find (adj A), if A = .
-

3. UM ag=d A =1{0,1,2:3,4, 5,5 R={(a,b): & 2, (a—b) &l faurr
Al ) gHT YeT HeIH Uk ouidl Trery § | el an [0] W fafE |

Let R be the equivalence relation in the set A = {0, 1, 2, 3, 4, 5} given by
R = {(a, b) :.2 divides (a — b)}. Write the equivalence class [0].

P p+1
4. gk =1 99 fafEu |
p-1 p
p p+1
Write the value of the determinant )
p-1 p
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5. T fog P(a, b, c) 1 x-31% & gff foiflam |

Write the distance of a point P(a, b, ¢) from x-axis.

6. FRw 1 -2] +2k ¥ W v vEn wiew fafaw frge afmmr 9 5w & |

A A AN
Write a vector in the direction of the vector i —2j + 2k that ‘has

magnitude 9 units.

7.  cos x % HUY sin x Sl 3Tdhds [AIREU |

Write the derivative of sin x w.r.t. cos x.

8. I hifT :

sin2 X — cos2 X
dx

sin? x cos? x

Find :

sin2 X — cos2 X
dx

sin? x cosZx

9. cos ™! [cos(6802)[\=ht g& v fafEu |

Write the principal value of cos 1[cos(680°)].

X.y 4 8 w
10. WE[ }{ ],?‘ﬁ(x+y+z)wtﬂqﬁﬁ'\@Ql
0 6

X.y 4 8 w
If = , write the value of (x + y + z).
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Qs d
SECTION B

o7 G&IT 11 T 22 0% JA% Jo7 4 3% BT 8 |
Question numbers 11 to 22 carry 4 marks each.

11. A AT A=R-{38},B=R-{1} 8 | f(x)= ( Q,wﬁxeA%m,gm

R e £: A — B W fomm hifse | fewrsu foF wod £ thehl 3TestE! 2 |
aa: fi(x) I HifSY |

Let A=R— {3}, B=R— {1}. Let f: A — B be defined by fx)s= (X;zj for

X —

all x € A. Then show that fis bijective. Hence find £} ).

12. T I H 3 &1 9 7 hiehl 9 & | &1 Tie AGend Th-Uh ik (fom amo™
fopr) Frel ST # | f2 ) g @ 1, 1 e iz 3 of e i % A
TRehd &I BT 2
A bag contains 3 red and 7 black balls. Two balls are selected at random

one-by-one without replacement. If the second selected ball happens to be
red, what is the probability,that the first selected ball is also red ?

2% A A

- — :

13. IR a2 =271 -3 kW =—1+k, c=2) -k dukw O w
L - - > o o

TrT =g ST QABeT J1d hifore fraes fashvf (a + b) @M (b + ¢) 3 |

HAAT

%
IR AEleT a, b 44 ¢ wEdehd §, A fig I R GRT a + b,
b+cﬁ%c+a3ﬁﬂﬂﬁ?ﬁq_&ﬁﬁl
- A A A A et —g A A
If a =21i-3j+k, b=-1+k, ¢c=2j— k are three vectors, find

) ) - - - >
the area of the parallelogram having diagonals(a + b)and (b + c).

OR
- -
If the three vectors a, b and c are coplanar, prove that the vectors
N T > -
a+ b, b+ cand ¢ + a are also coplanar.
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14.  gisq foh
cot-1 [\/1+smx +\/1—s1nxj: g, e (O, E)

\/1+sinx —\/1—sinx

HAYAT

2 tan™} (cos x) = tan™! (2 cosec x)

Show that :

1+ si 1-si
cot 1 (\/ +sin x +\/ smez g, oy (O, gj

\/1+sinx —\/1—sinx

OR
Solve for x :

2 tan~1 (cos x) = tan~! (2 cosec x)

15. @Rl < TOrerEt o A B firg FifvefE

1 X X2
x2 1 x| =(1= x3)2
X X2 1

Using the propertiesiof determinants, prove that

1 QX2
x2 1 || =k = x3)2
X x? 1
16. ?TEx:a(cost+tsint)ﬂ9ﬂy:a(sint—tcost)%, qrt = g‘T{ ;12;, <hl
A T HIT | '
If x =alcost +tsint) and y = a(sin t — t cos t), then find the value of
i . §
dx2
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17. IR (x—y).e* Y =a, d fug Hifsw fw yg—y + X =2y.
X

X

If (x—y).e* Y =a, prove that yg—y +x = 2y.
X

18. W‘élﬁ']w(x—y)g—y = X + 2y 1 TIh A HTd T |
X

Find the general solution of the differential equation (x — y)g—y =X + 2y.
X

19. 3d hiNT

j- hx —2
——2dx
1+2x+3x
AAAT
HH F1d hINT ;
n/4
Sin X + CoS' X
LA S
_“ 9 +16s1n 2%

0

Find :;
J‘ 5x — 2 WpE.
1+2x+3x
OR
Evaluate :
n/4
sin X + €os X
——— dx
J‘ 9 +16sin 2x
0
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20.

21.

22,

65/1/3

T I IR Th I o GHATIT I ATHA k 7, &l k Th =R 7 | fag HIm
foh 3ok &A1 ANTHA =[IaH &, & a1 <hl Y1 I shi 51 <l G 2 |

HAAT

TRl 1 TN ek, (3-968)%2 w1 \ferehe A 31a ShifvT |

The sum of the perimeters of a circle and a square is k, where k is somé
constant. Prove that the sum of their areas is least when the side of the
square is double the radius of the circle.

OR
Using differentials, find the approximate value of (3-968)%%,

Ife y(x) 3Tdahed THih [2“;%’5}3—3' = — €05.X 1 Th B & AN y(0) = 1
y X

%,?ﬁy(;‘j T T ST HIT |
2+smx]dy I -

If y(x) is a solution of the differential equation
l+y Jdx

and y(0) = 1, then find'the value of y(g) ]

< TErett e |fcw ariety 1 &, & st= i =Ead g 1d i

—> A A A A A A
r =(i+2) +3k)+A(i —3j +2k); a1

=4

A AN N A A AN
=41 +5j +6k)+w2i +3j + k)
Find the shortest distance between the two lines whose vector equations
are
—> A A A A A A
r =(i +2j +3k)+A(i —3j +2k); and
—> A A A A A A
r =41 +5j +6k)+w2i +3j + k)

8
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@ us A
SECTION C

T GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. a%x2=4yﬁ9ﬂi'@'fx=4y—2%3ﬂ?ﬁﬁ & W,W%W@
S HIT |

Using integration, find the area of the region bounded by the curve
x? = 4y and the line x = 4y — 2.

24. FA T 7,000 H AR, T - S=d siH @It B, H aqifies s gt
U 5%, 8% AT 8%%%,@16&6@% | S @ ¥ P et T 550
T dTYer SIS 9T BT & | 98t <l @rdi H, SFeh! = & 5% 91 8% 8,
T TRT ST AT St 8 | STeYE &Y shi FERal 9 | Shifeie fh g9 o
wrai § ferat-fepaft Tfsr s s 2 |

A total amount of ¥ 7,000 is deposited in three different savings bank
accounts with anntial interest rates of 5%, 8% and 8 % % respectively. The
total annual interest from these three accounts is ¥ 550. Equal amounts
have been deposited in the 5% and 8% savings accounts. Find the amount

deposited in each of the three accounts, with the help of matrices.

25. G y = x> — 2x + 7 W S TN W@ HT GHHW Fd hiC S W@
2x —y + 9 =0 % GHIH &, (ii) W 5y — 15x = 13 = Tr&ad &l |

Find the equation of the tangent line to the curve y = x? — 2x + 7 which is
(i) parallel to the line 2x — y + 9 = 0, (ii) perpendicular to the line
5y — 15x = 13.

65/1/3 9 P.T.O.
A — ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

26. WW:

X2
x2 +1)(x2 +4) dx

YT

A 19 il
T

X tan x
——dx
secx +tanx

0

Find :

X2
x2 +1)(x2 +4) dx

OR

Evaluate :

T
X tan x
—_— dx
secx + tan x
0

27. 1o (1, 2, — 4) € B EAAT 38 FHAA o HIGI I Hidid THIHOT 1A
shifere S = TEnet S aE @

—> A A A A A A
r=1+2j -4k +AM21 +3j +6k) aAr
e d A A A A A A
r=1-3) +8k+wi +j — k)

39 TR U SHaA 8 65 (9, — 8, — 10) 3t gl i 1d HiT |

Find the vector and cartesian forms of the equation of the plane passing

through the point (1, 2, — 4) and parallel to the lines

—> A A A A A A
r =1+2j -4k +M21 +3j +6k) and

—> A A A A A A
r =1-3j +5k+wi +j — k).

Also, find the distance of the point (9, — 8, — 10) from the plane thus
obtained.
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28. UH JaM IAGH! A ot Hiet-wmsieher 25 feparfier ufd =er =i 7fd | =t 3
ql 3IEH UG W @ T 2 Uid foheiiiet g1 & qon arg H ygyor |t s B
2 | afe a8 40 Tpemiier gfd e i nfa @ Aer-amferd =amar 7, @ 3 ®
@9 T 5 Ufd fciHiet 8 Sran @ dn oy § Wgwur <l & ot 9¢ St B | 97
U W B T 100 TH Hleh T ¢ H 3Mfoehad gl 0 1 A8dl 8 | 39
T 1 T gk T qee o w9 1 fafgu o e g e i b o
fepafl-feraeft gt ferfrer wifert & o1 =RY | 39 T | -1 e @i T 2

If a young man rides his motor-cycle at 25 km per hour, he had tesspend
T 2 per km on petrol with very little pollution in the air. If he rides:it at a

faster speed of 40 km per hour, the petrol cost increases to 3,5 per km
and rate of pollution also increases. He has ¥ 100 to spend on petrol and
wishes to find what is the maximum distance he can travel within one
hour. Express this problem as an L.P.P. Solve it {graphically to find the
distance to be covered with different speeds. What value is indicated in

this question ?

29. U fHoer ol 3B o T W o= Hifve | Ife fHees ® fod Tewe &1 i
ek ! g9: 3V, Teg Al TGaeh & 92 The &1, @l Th IH &l B | A
AT “HH-U-HH Th U Tehe BT bl Hied BHT &3l T 8, a1 =1 U8 W 4
T T T Yohe AT shl Tufdee TRk I1d i |

AT

Ueh fth o I G 2 6 98 5 0 & 3 91 U Sl @ | 98 Ush UTE hl
3BT 2 @Aty hear 2 fof 1 3 R | 9dd W 1 % B Sl WRekar I
ehITTT._§

Consider the experiment of tossing a coin. If the coin shows head, toss it
again, but if it shows tail, then throw a die. Find the conditional

probability of the event that ‘the die shows a number greater than 4’
given that ‘there is at least one tail’.

OR

A man is known to speak the truth 3 out of 5 times. He throws a die and
reports that it is ‘1. Find the probability that it is actually 1.
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