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e Please check that this question papercontains 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.
¢ 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 willxead 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)  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.

- —> ¢ a fata o
1. 3fe a 1 b U AN B, o $Ab S T HIV T hITT, STelfeh (T =T

%

25 (V3 a — b) U " AW D |

- - _ — -
If a and b are unit vectors, then find the angle betwéen a and b,

. % 9 . .
given that (v/3 a — b ) is a unit vector.

2. W@ﬁm:

1
j > > dx
sin“ X .cos“ x

Find :
j 2 : g dx
sin“ X .cos“ X
P p+1
3. Uik &1 99 fafau |
p-1 p
p p+1
Write the value of the determinant
p-1 p

4. cos X % HTUE sin x 1 HAThalS ARG |

Write the derivative of sin x w.r.t. cos x.
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5.

o foh 0= A=10,1,2,3,4,5), % R={(a, b) : §&AT 2, (a — b) ! fawria
FHA B} G Ued TrEY Ush goddl Hrey B | deddl it [0] i fafau |

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].

- A A A — A A A
6. TEW 4 =2i—j+kBART b =1 +2j +2k W y& ffaw y
A .. - A
Write the projection of the vector a = 2i —j + k on" the vector
—> A A A
b=1i+2j +2k.
7.

cos_l[cos(6800)] ! H&I {1 %FF@’Q |

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

X.y 4 8 w
8. Ife = ,?‘ﬁ(x+y+z)7=m‘:|'|7-f%f@"ll
zZ+6 X+y 0 6

X.y 4 8 w
If e , write the value of (x + y + z).
z+6 X+Y 0 6

9. UH (65 Pla, b, ¢) il x-31& ¥ gl fafa |
Write the distance of a point P(a, b, ¢) from x-axis.
10. 2 x 2 % U A1z forfau St aufia qen fawm-gmfia smeyg <1 & |
Write a 2 X 2 matrix which is both symmetric and skew-symmetric.
65/1/2
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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.

12.

13.

65/1/2

HH S foh G979 R, TTehd G&ATRT1 o q9=@ N R 4 &9 € qirivg @
R={x,y),xe N,ye N dd1 2x +y = 24}.

W%TR%B%IQW(domain)EIQﬁ'Fl'{(range)Sﬂ?fﬁﬁQ I%’ﬂﬁﬁﬁﬁﬁ
5 1 R U qoar arsey 7 A1 A8 |

Let R be a relation defined on the set of natural numbers N as follows :

R={x,y),xe N,ye N and 2x +y = 24}

Find the domain and range of the relatiom R. Also, find if R is an

equivalence relation or not.

I x—y).eX Y =a,?ﬁﬁ{§@ﬁm%yg—y +x=2y.
X

X

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

wwﬁwﬁ%ﬁﬁw%kiﬁkww% | frg Fifm
fop 3ok &A%l 1 ANTHA =LTH &, & I <hl Y1 I sh! AT <l GIAT 2 |

AT

I7Tehel T TINT ek, (3-968)/2 sl Ffelehe WM FTd hifvy |

The sum of the perimeters of a circle and a square is k, where k is some
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)3/2,
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2
14. 2T%X=a(cos1:+logtan%),y:asint%’,?‘ﬁd—y<‘=h"[1:=%‘3I'{II'I7[$|'IT'[

dx2
hIfTT |
t . d2y o
If x= a(cost+logtan —),y =asint, evaluate —= att= —.
2 dx? 3
15. ¥HHE Jd & T
n/2
J x2 sin x dx
0
AAAT
RIGECA S
j-(x+3) 3_4x —x2 dx
Evaluate :
n/2
J x2 sin x'dx
0
OR
Find :

j(x+3) 3_4x - x2 dx

16. Wm(x—y)g—y = X + 2y 1 SAUh A HTd hIT |
X

Find the general solution of the differential equation (x — y)j—y =X + 2y.
X
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17. e y(x) TIhad THHOT [ZiiﬁJj—y = — cos X 1 U & 8 3 y(0) = 1
y X

%,?ﬁy(%) 1 HH T I |
2+s1nXJd_y — _ cos.x

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

and y(0) = 1, then find the value ofy(;cj 4

18. U HHAA & G HRNE W e 370:TE H: — 6, 3,4 7 | Yo (o & TS
W Il A I AFTg 1A I |

A plane makes intercepts — 6, 3, 4 respectively ondthe’coordinate axes.
Find the length of the perpendicular from the originon it.

19. ERUERI < TUTEH! o YA &, T S fg Hife

a a2  be

b b2 ca|=(a—b)(b-c)@E—a)(bc+ca+ab)

c ¢z ab

Using properties of deterihinants, prove the following :
a aZ e

b b2 =(a—Db)(b—--c)(c—a)(bc + ca+ ab)

c 2/ ab

- A A > A A

20, % a=21-38+k be-i+k, c=2]_%k a7 uRew §, @ wH
T S B S T ST Rk R (a + b) Al (b + o) % |
Jrera

afe I AR 4, b A o TEAAT 3, 9 fug ST R ARY a + b,
b+camc+aﬁﬁwwﬁagﬁﬁl
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- A A AN > A AN > A A
If a=2i-3j+k,b=-1+k, ¢c=2j— k are three vectors, find

- - - o
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
e T — - >
a+ b, b+ cand ¢ + a are also coplanar.

21. guIse fe .
cot 18 (\/1+s1nx +\/1—sme= g, o (O, E)

\/1+sinx —\/1—sinx
AT

x % 1T 5 HINT :

2 tan~! (cos x) = tan~! (2+:cosec x)

Show that :

1+ si Tl
cot_l(\/ sind SmXJ=§,xe(O,E)

\/1+sinx —\/l—sinx

OR

Solve forx:
2 tan™} (cos x) = tan™! (2 cosec x)

22. U S 2 T B | I Tl b ASh B hl TTIehdl 1A shifL, STelfeh I8
A 2 T (1) 3TH W T ST B, (if) ST S ASHT 2 |

A couple has 2 children. Find the probability that both are boys, if it is
known that (i) one of them is a boy, (ii) the older child is a boy.
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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. faghivu fr 1, D Ffx)=x2—x + 1 4 Yed Hod 9 @1 949H 7 3 A3
BEYH 2 | 37q: 98 TaUd J1d shitod M8 fix) (1) e agmm 8, (i) FER
TEIE 7 |

Prove that the function f defined by f{x) = x% — x + 1 is neithérincreasing
nor decreasing in (-1, 1). Hence, find the intervals in which f(x) is
(i) strictly increasing, (ii) strictly decreasing.

24, U Hgh ol IV & T8 W fa=amr Hifvw | Ife s w 99 g &1 @
faeh @l 44: 3V, W Al Taeh T 9 Yehe BNy, 1 Ueh UTH ol heb | AfQ
AT “BH-U-HH Th US Tehe BT I Hied BHL €A1 T &, Al Tl I8 W 4
U o€ GET Yehe BT ohl HYdse ITRIhdTSd hifsTT |

HIAT

T Afth & 91X H AT & R85 H ¥ 3 9K I Sl & | 98 Teh 919 Wl
IDTAAI & I hEal & (A AT 8 | AEqe H 1 %k B sl TTRehdl ST
I |

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 eof 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.

25. TuTeher fafer @, T ot @ foR & 1 8% 34 Fifve
y=|x+1|+1, x=-3, x=3, y=0
Using integration, find the area of the region bounded by the curves :
y=|x+1|+1, x=-3, x=3, y=0
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26.

217.

65/1/2

fag (1, 2, — 4) ¥ TR TA AT0 38 AHaA % HiGW d HIAE FHHO A
shifsre s = TEret & JEr 2

—> AN AN AN AN AN AN
=1i+2j -4k +M21i +3j +6k) dA

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

39 TN WTH FHaA 9 foeg (9, - 8, — 10) 1 gft +ft 1a hfT |

Find the vector and cartesian forms of the equation of the planefpassing

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

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

r
—> N AN AN N AN N

r=1-3j +5k+wi +j — k).

Also, find the distance of the point (9, — 8, =10) from the plane thus
obtained.

3
j (8x2 + 1) dx 1 A, TNTHo <t Gmn <l fafsr & 31a HifST |
1

AT

El'l_dﬁﬁl'l'{:

'[ x2+x+1
5 dx
x+DIx+2)

3
Evaluate J. (3x2 + 1) dx by the method of limit of sums.
1
OR
Find :

J' X2+X+1
5 dx
x+1D° (x+2)

10

A — ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




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

28. TH TEUN ¢ YR o WIsAI X q1 Y I 39 TR e =mdt & o6 fagor 4
FA-G-H0 foafm A =1 9eh 10 °Ee, foerfim B &1 o 12 A& 9
foerfim C 1 ues 8 Wk B | g1 WA R U feRum AEn ° feerfim < mmn

ﬁ'ﬁfwﬁ%
foafim A | fofim B | faerfim C
=g X 1 2 3
=T Y 2 ) 1

T fohtT WIST X 1 oI T 6, A1 WIST Y &l eI T 10 & | I1iod SHER

e fago =61 =Fae goa J FINT | ST H T e T S S
UTh GRT T WY | 38 THET 1 319 fohl o Y wIfe & ST =me 2

A housewife wishes to mix together two kinds of food, X and Y, in such a
way that the mixture contains at least 10 units of . vitamin A, 12 units of
vitamin B and 8 units of vitamin C. The vitamin eontents of one kg of
food is given below :

Vitamin A | Vitamin B | Vitamin C
Food X 1 2 3
Food Y 2 2 1

One kg of food X costs ¥ 6 and oné kg of food Y costs ¥ 10. Formulate the
above problem as a linear programming problem and find the least cost of
the mixture which will produce the diet graphically. What value will you
like to attach with thisqproblem ?

29. FA T 7,000 hH IR, T AT-TH S=d deh @rai H, fo0 A1fiies s &
U 5%, 8% a2 8%%%,31413&3@% | i @ ® $e1 et T 550

T IS oA ITH BT 8 | 98l & @rdi |, fS9eh! & @ 5% q 8% B,
TR ST A STdht 7 | steyg fafy S werar @ @ i fh g el
@rdl # feraii-fopa Tid s o6 E © |

A total amount of ¥ 7,000 is deposited in three different savings bank

accounts with annual interest rates of 5%, 8% and 8 1 % 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.
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