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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 :
(i) All questions are compulsory.
(i1) Please check that this question paper contains 26 questions.

(iit) 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 II 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

U9 &A1 1 ¥ 6 T Tk U9 T 1 3k B

Question numbers 1 to 6 carry 1 mark each.

L R g o v lal= L -5 aw x5 2l

A HIfST |

If vectors a and b are such that ‘ ‘ b‘ and ‘a X b‘ \/— then find

‘a-b‘-

2. AT 4 AN b < AEH WU E A 4 9 b F 9 FI0 AW, AR a—2 b
T A giey &1 2

If 2 and b are unit vectors, then what is the angle between a and b for

a —+/2 l:) to be a unit vector ?

3. TEAE r-(27-3]+6k)—4=0 T T (6i—9]+18k)+30=0 ¥ I T T
FifeT |

-~ 0o o o
Find the distance between the planes r.(2i—3j+6k)—4=0 and
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4. A A U U@ ot e ® TR JAl=5 ®, a1 |AAT| @1 mm fafa)

If A is a square matrix such that |A|=5, write the value of |AAT| )

2 a 40 o
5. A A=f 3 qe B= 0 8, @ |AB| &1 O 1A hifaT |
B -1g B 20
2 —4
it A= 2Band B=2 5 find |AB|
B -1 B -2
M 30 0 4 .
6. I A= SAMKA=0 . 20 @ ka9 a % O 9 HIC
2 -5p 08 5bg
M 30 0 4
If A= 0 and KA=E a% find the values of k and a.
2 50 08 5bg

Qug - d
SECTION - B

U9 WEAT 7 9 19 Tk YAk U9 o 4 Ak 1

Question numbers 7 to 19 carry 4 marks each.

~

7. (sin 2x)"+ sin"'y3x I x % WU el Hifo |

AUAT
Il 2 _ _ 2 U aWa
tan-1 D\/1 +22 —\1-x 0T cos™ a2 & HTUET SThar i |
HVL + 22 + V1 — 22
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Differentiate (sin 2x)x+ sin~1v/3x with respect to x.

OR

P A1+ - VL

Differentiate tan™1 nkii D with respect to cos ™ 1x2.
H\/l +x% + 1 — 22
% sing(x +1), x<0
8. AW f=0_ 7 . x=0 T Had &, A1 k 1 91 1A R0
5—3, x>0
X

@{ sin%(x +1), x<0
Find k, if f(x)= Don 1 —si 1s continuous at x=0.

—SsinXx
R, x>0
X

9. % ay’=x3 % 39 fug a1 x FEWF am? B, W Afvca =1 g0 I
HiferT |

Find equation of normal to the curve ay?=x3 at the point whose x coordinate

is am2.

sin x

10. 0@ HIT : Is1nx(1+smx)d

—sin x
sin x (1 + sin x)

Find : [&
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11, 9 FT ; [llog log 1)+ ——]dx
log x
. 1
Find : _[[log (log x) + 5ldx
log x

9 . 9
12. ¥ I HIST : gﬁdx

sin x + cos x

S REN

HIT Ad W :}cot_l(l - x4+ xZ)dx
0

g
Evaluate : I
0

sin?x

sin x + cos x

dx

OR

1
Evaluate : I cot™! (1 - x+ xZ) dx
0

13. 3fFehcl WHIHRL i A ST : (x +1) % —y=e (x +1?

Solve the differential equation : (x + 1) g—y -y = e3% (x +1)3
X

65/1/S 6

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

S ——————
[BYJu's

The Learning App

14.

15.

16.

3Teehel FHIRTUT hl B HITNT : 2y e%dx+§/—2x e%édy=0

. | 5o 0 w0
Solve the differential equation : 2y e/ Ydx + ﬁ/ —2xe/Y ﬁdy =0

T 3T Td H Tk STEAER J@vs, faeed % faw g 3 uedar 1 o 59l
JEuUe & faa g8t 7€ @ 3 Saren & Afe sHent 9 50 W wH qu der
50 HI. 9QT & ST, 1 THHT &FhHe THM W G dfe SHHRT aalg 10 H. FH
T S 99T 9SE 20 H. H X S ST 1 SHET &R 5300 T2 HH B S|
TRl & WA 9 39 e i faamd 3 Hifw | wRo off S fF a8 wie =i
T I TRl © ?

Ishan wants to donate a rectangular plot of land for a school in his village.

When he was asked to give dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area will remain
same, but if length is decreased by 10 m and breadth is decreased by 20 m,
then its area will decrease by 5300 m?2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

. 1080 101w
fag W f& 2sin %H tan 53—15 Tig
AT

THRIT FI x % TIT B BT ¢ cos (tan 1x) = sin ﬁsot_l %ﬁ

Prove that 2sin! %ﬁ— tan! ﬁ% = %
OR

_ ) 13
Solve the equation for x : cos (tan 1x) =sin Epot 11@
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17. T ITAFRBEI 90 AH 3 9% iR 4 1 73 € 721 B 9t # 4 9hg 3R
3@ e B 9 71T Agesa fhdl T 97 § 9 (wiaeemdn fomn)  fereft TR
3R urlf T TR 9% T Whe q1 Tk ATel § Wiidehdr 9 &ifee f% 9% 99 B H
Y fameft T off |

There are two bags A and B. Bag A contains 3 white and 4 red balls whereas
bag B contains 4 white and 3 red balls. Three balls are drawn at random
(without replacement) from one of the bags and are found to be two white and
one red. Find the probability that these were drawn from bag B.

18. fem 2 o iv afewr 3. pd ¢ SAUFR TH AT A §fF a=b+c | W&
o O O O
p, q, r, s I ®IWC foF YT F1 AFA 506 € W& a=pi+qj+rk,
- 0 0 0O L 0o O o
b=si+3j+4k A ¢ =3i+j—2k |
Given that vectors a, b, ¢ form a triangle such that a =b+c¢. Find p,q, T, s

' ) o O o o ., 0O 0O O
such that area of triangle is 5.6 where a =pi +qj+rk, b=si+3]+4k and

o oo g
c=31+j-2k.

19. fog3liA(3,2,1), B, 2, —2)TAC (6, 5, —1) | B TH dTel THAA Bl FHIH]
I BT 3T N T HF JG siteg g g A 3, 2, 1), B (4, 2, —2),
C (6,5 —1)TA D (\, 5, 5) THIAT B |

SREN

o~ o . ac ORN N | 0, 0 b, 0. O
39 foig % fAdenss I ST 8T W F =(—i -2/ —3K)+N3i+4j+3k) 39

Toae P faerdt ¥ S wew n=i+)+3k q‘{ﬂﬁ'ﬁlﬁ%ﬁmtﬁﬁg@%ﬁ
T W 2
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20.

21.

Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, —2)
and C (6, 5, —1) and hence find the value of N for which A (3, 2, 1),
B, 2, -2),C(6,5 —1)and D (\, 5, 5) are coplanar.

OR

Find the co-ordinates of the point where the line

r= (_?_ QD]‘ - 3E) + )\(gi +91]’ + 3Dk) meets the plane which is perpendicular to

O

. o, 0 . 4 ..
the vector n =i + j+3k and at a distance of NiEl from origin.

«Qug - |9
SECTION - C
I WEAT 20 W 26 Tk Uieh U9 & 6 3 ¢
Question numbers 20 to 26 carry 6 marks each.
AT fF £: N - N T e £ (v) =422+ 12x + 15 R aiienfog €1 <9isy f&
f:N > S FHAIY § (SEfh S, £ & AT T) | £ T I G DI | Tq:
£~ 1(31) AAT f~ 1(87) J1d HifeIT |
Let f : N > N be a function defined as f (x)=4x2+12x+15. Show that

f: N — Sis invertible (where S is range of f). Find the inverse of f and hence
find f~1(31) and f~1(87).

YRIUTRT o TOTEET A GAN w fag Hifee fH

(b+c)2 a2 be
(c+a)2 b2 cal|=(a—-b)b-c)c—a)a+b+c)(a+b2+c?)
(a+b)?2 ¢ ab

AT
grfyen dferd Efshanstl o1 & ek 11 A8 1 SRy J1d HIfST

o2 -1 30
A=g-5 3 17
H-3 2 3{
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Using properties of determinants, prove that :

(b+c)2 a® be
(c+a)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+02)
(a+b)?2 ¢ ab

OR

Using elementary row operations, find the inverse of the following matrix :

Oo2 -1 30
A=g-5 3 1p
H-3 2 3{

22. A JTd HIFTT &1 W BT f(x) = x4 — 83 + 2212 — 24x + 21 FRA A 2Foren
R Tmme B

SPEN

T f (x)=sec x+log cos?x, 0 < x < 2m & AfyHan qYT AdH | A ShifeTl |

Determine the intervals in which the function f (x) = x* — 8x3 + 22x2 — 24x + 21
1s strictly increasing or strictly decreasing.

OR

Find the maximum and minimum values of f (x) =sec x+log cos?

0<x<2m.

x,

23. THREHl &1 TAN Fh & {(x, y) : y2<6ax AT 22+ y2<16a2} F1 &THA Jd
HifSTT |

Using integration find the area of the region {(x, y) : y2<6ax and x2 +y2<16a2}
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> g —1 +1 _2 +1 .~ b b
94, O g Y@l =Yoo Z qp XY 22 &1 fdfd®e FE T

TATA T GHIHIO JTd HITIC | 31d: 93T fom &971 9Ied 9Hdd, I@7

x;2=yII=Z;2 1 Sfafdte wTd T e T 2

Find the equation of the plane containing two parallel lines

x—1 y+1 z x_y—2 z+1 . .
5 - 1 3 and i 5 6 Also, find if the plane thus obtained
: . x—2 y-1_ z-2
contains the line 3 1 5 or not.

25. T Hfad SRR § &9 § &H 80 U g A IR 100 WHH @S B
Tfeq | & @ g F, 3R F, 3ucied € fSeh! @ra sasi: % 5 9fd Aee 3R
% 6 9fd AR 21 sA UQ1Y B, 1 T g W foeIidd A & 4 Ahe SR @i
wared % 3 Wk wiferd €, Safh uis" ueed F, 1 T 36§ foeifid A %
3 A% AR @S e & 6 Aes gimfed © 1 39 Ee JumE 9@ & § 9
T fefyd RINT 1 H{fad ARR 1 =AdH AFTd 91d RIS s Tk 39 9 @@
werelf 1 fRgo g1 SR =FaH Ul 1 STEvgehRdl &l I Yl B |

A diet is to contain at least 80 units of Vitamin A and 100 units of minerals.
Two foods F; and F, are available costing< 5 per unit and I 6 per unit
respectively. One unit of food F; contains 4 units of vitamin A and 3 units of
minerals whereas one unit of food F, contains 3 units of vitamin A and 6 units
of minerals. Formulate this as a linear programming problem. Find the
minimum cost of diet that consists of mixture of these two foods and also meets
minimum nutritional requirement.
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26. U ©: ¥4 Uikl H 9§ T @A Argesan (T gfaeemdmn) o 1 7H o X
T Heaeti § 9 999 S 9 Tl e Il ©, a1 X 1 Wifdehd s I
T | S T HIET qAT GERUT ot J1d RIS |
Three numbers are selected at random (without replacement) from first six
positive integers. If X denotes the smallest of the three numbers obtained, find

the probability distribution of X. Also find the mean and variance of the
distribution.
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