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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.
¢ 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.

T

MATHEMATICS
fFeiRRea @7 : 3 gue 3iférBee 3 : 100
Time allowed : 3 hours Maximum Marks : 100

e e
(i) T T A E
(i) AT ST F A 1 57 FA-TT H 26 TeT & |
(i) TUS HFHToT 1 — 6 7% T G-I a1 77 & 3 Tedeh 797 & foaw 1 3 [iRe & 1
(iv) TS TFH I 7 - 19 TF -3 1 TbR & 597 & 3R T 797 & o7 4 37 [eile & 1
v) ;w@wakwvzo-% T -3 11 TR & 999 & 3 gcdeh 79 & [o1q 6 37 [7eiiRa

/

(vi) ST [oT@HT ARET 37 T T8eT BT T &1 HHIFH a9 7@y |

65/1/1/D 1 [P.T.O.

https://byjus.com


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

[EBYJu's
The Learning App
General Instructions :
(i)  All questions are compulsory.
(ii)  Please check that this question paper contains 26 questions.

(iii) 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.

us - A
SECTION - A

T AT 1 6 T UdF Ue 1 3H ¢ |
Question numbers 1 to 6 carry 1 mark each.
1 1 1

1. 1 1+sin6 1 T ST A T HIST |
1 1 1+cosH

1 1 1
Find the maximum value of | 1 1+ sin 0 1
1 1 1+cosO

2. IASATHUTH T AR & TH AZ=17 @ (A—1)% + (A + D)3 - 7TA N Weldd 7F A
HIT |
If A is a square matrix such that A2 =1, then find the simplified value of
A-D3+(A+D>-7A.

0 2b -2
3. %m%%ﬁaﬁwA{3 1 3}WWW%ﬁaﬁﬂTbé§WWWI
3a 3 -1
0 2b -2
MatrixA:{ 31 3 }s given to be symmetric, find values of a and b.
3a 3 -1

4, 39 g o Tl wfew S iR, S faget s Reafa afesr 2 — 2b 3R 24 + b &, @ e
AT TERIUE i 2 ¢ 1 o SRy 31U H Tt ohier & |

Find the position vector of a point which divides the join of points with position vectors

a-2band2a + b externally in the ratio 2 : 1.
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5. R ERW ]+ k31 — ] + 4k ©h BRST ABC 1 5ttt AB @ AC i shHT: R o €
A A H BT ST el Wkt i eSS SHITT |

The two vectors j\ + k and 31 —j'\ +4k represent the two sides AB and AC, respectively
of a AABC. Find the length of the median through A.

6. 3T THAA B GG THEUT A HW, ST F gor 95 F 5 A g0 W § SR aiew
21— 3] + 6k 3§ W A ¥ |
Find the vector equation of a plane which is at a distance of 5 units from the origin and

its normal vector is 21 — 33'\ + 6k

que -
SECTION - B
U T 7 I 19 7 U TR 4 3 H T |

Question numbers 7 to 19 carry 4 marks each.

7. Teg =T 6

1 1 1 Il =
-1= -1= -1= 1=_=
tan™ g +tan” 5 +tan” Z+tanT o=y

YT
xﬁv‘%‘l@%ﬁ?ﬁﬁq:

2 tan"!(cos x) = tan"!(2cosec x)

Prove that :

1 1 1
tan~! S+ tan~! 7+ tan~! b tan~!

1 =

8 4
OR

Solve for x :

2 tan"!(cos x) = tan"!(2cosec x)

8.  3TE 3 T Hl WIGH 3T 3 : 4 ST H & 3R STH AR @I 5: 7 FH SIT T & |
g T 315,000 TGk 3t Sod hT &, o g G T 39! JIigeh 3T 31 hioiT | 39
T DA 9T Yo ST T T 2
The monthly incomes of Aryan and Babban are in the ratio 3 : 4 and their monthly

expenditures are in the ratio 5 : 7. If each saves % 15,000 per month, find their monthly
incomes using matrix method. This problem reflects which value ?
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9. aﬁx:asinZt(1+cos2t)ﬁ?yzbcosZt(l—cosZt)%ﬁﬁEXX av‘tlﬂtzﬂﬁﬁﬂtzﬂ

4 3
T T ST |

JYAT

Ay 1(dyy_y
Ay = o b A - (E) =0

d
If x =asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find the values ofaxX att :%

andtzg.
OR
y= ,provetaltdx2 y \dx =0

10. p T q % A T SHITT 5o ferg

1 —sin’x afry <X
> X 2

3 cosZx
f(x) = p , A x= T2
I
Q=SINY - s 2
(T — 2x)

x=7/2 WIAT & |

Find the values of p and q, for which

1 — sin’x . T
AT L < )
f(x) = p , ifx= m/2
e
Eﬁ , ifx>m/2

is continuous at x = /2.

11. 39T foF 6k x = 3 cos t — cos™t TAT y = 3 sin t — sint & AT F9g t T ST T THIHOT
4(y cos3t — x sin’t) = 3 sin 4t.
Show that the equation of normal at any point t on the curve x = 3 cos t — cost and
y =3 sin t —sin’t is
4(y cos3t — x sin’t) = 3 sin 4t.
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https://byjus.com


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

=
[BYJU'S

The Learning App

(3sin O —2) cos O
5-cos?0 —4sin O
AT

12. 30 ST

T
ﬂﬁﬂﬁﬁ@:f e2X~sin&+xjdx.
0

(3sin©—2) cos O
5-cos?0—4sin®
OR

Find

T

T
Evaluate f e2¥ . sin (Z + xj dx
0

13. Wﬁﬁ@:f\/—a;%dx
Findf %dx.

2
14. m:rslﬁa%%mr:f I3 — xl dx
-1

2

Evaluate f Ix3 — x| dx.
|

15.  3Taect THIHOT o FARTE &6 S T |
(1-y>) (1 +logx)dr+2xydy=0, GamgfEsax=18 dqy=0%¢ |
Find the particular solution of the differential equation
(1 -y? (1 +log x) dx + 2xy dy = 0, given that y = 0 when x = 1.
16. T 3Teehol THIFROT S THRI &6 A HITT :
1 d
(1+y2) + (x—etan ly)axx =0
Find the general solution of the following differential equation :

(1+y2) + (x—ewry) %XX =0
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17. a2+, b +C 3R C + a G0 &, o T fF 9 2, b 3R ¢ Guaeia & |

-

Show that the vectors a <

- - o DD - -
, b and c are coplanar if a + b, b + ¢ and ¢ + a are coplanar.

18. 93 (1, 2, — 4) ¥ I amett 3K @Rt T = (81 — 19) + 10k) + A (31 — 16) + 7k) @

T = (151 + 29 + 5K) + u(31 + 8] — 5k) T i Y@ o Wiewr a1 Hicrd GHHOT 1 BT |
Find the vector and Cartesian equations of the line through the point (1, 2, — 4) and
perpendicular to the two lines.

T =(81-19) + 10k) + A (31 - 16] + 7k) and T = (151 + 29) + 5k) + p(31 + 8] — 5k).

19. T i SO § W (HAR) & U5 % T diF =3 (A, B 3R C) a1 3d € 1 39% (A, B
3R C o) T A FH AN 1 :2: 4% AT H E | HUAN o6 o H uR o & felT A, B 3”
C 3RT fFT ST aTet el i IS 81 i MiashaTd shAeT: 0.8, 0.5 31X 0.3 & | 3 I5oma
Tl AT &, O ST Wikl 1 FIT o Fe C i Fafe & rRoTgen € |

YAt
A 3R B U7 % Tk FH Bl GRI-EN Hhd & | A ST ST afs 3 7 03 0 2R SR B
ST ST A ¥ 10 A A B | AL A T Dl IR FA &, A B F ST D AR
T HIT |
Three persons A, B and C apply for a job of Manager in a Private Company. Chances
of their selection (A, B and C) are in the ratio 1 : 2 : 4. The probabilities that A, B and
C can introduce changes to improve profits of the company are 0.8, 0.5 and 0.3

respectively. If the change does not take place, find the probability that it is due to the
appointment of C.

OR

A and B throw a pair of dice alternately. A wins the game if he gets a total of 7 and B
wins the game if he gets a total of 10. If A starts the game, then find the probability
that B wins.

QUE_|
SECTION - C
9T G720 ¥ 26 Tk Tk U9 6 3H H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. HAFANT & f: N = N, f(x) = 9x2 + 6x — 5 R URWIT U %oiF & | {6 HifSw &
f: N — S, SRS, f i IR &, JSHavid & | f 1 Hdeim T Hife | 37 £ -1(43) T2
f-1(163) T T |
Let f : N — N be a function defined as f(x) = 9x2 + 6x — 5. Show that f : N — S,

where S is the range of f, is invertible. Find the inverse of f and hence find f~!(43) and
£-1(163).
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yz—x*> zx-y* xy-z2

21, Tagdm i | zx—y2 xy—22 yz—-x2 |, (x+y + 2z) 9 O9IT & | 3T 9T TG

2 2 gyoy?
T |

Xy—z- yz-—x

JYAT

8 4 3
WW&%W@WA:{Z 1 I}WWWWWMWWM*
1 2 2

T sk TefieRoT fepr i &t T
8x+4y+3z=19
2x+y+z=5
x+2y+2z2=7

yz—x*> zx-y> xy-z?

Prove that | zx—y?> xy—z? yz—x? | isdivisible by (x + y + ), and hence find the

xy-z> yz-x*> zx—y?

\S]

quotient.
OR

8 3
Using elementary transformations, find the inverse of the matrix A = { 2 11 } and
1
use it to solve the following system of linear equations :

8x+4y+3z=19
2x+y+z=5
xX+2y+2z2=7

22. i o ¢ B Tt Y 7 S S ST ¥ o g v S e | g

ITATH AT el & ST & /T § G HIT |
YAt
I 3T T BT [ £(x) = sin 3x — cos 3x, 0 < x < 7, R T899 A1 TR gEAE & |
Show that the altitude of the right circular cone of maximum volume that can be
4
inscribed in a sphere of radius r is ?r Also find maximum volume in terms of volume

of the sphere.

OR
Find the intervals in which f(x) = sin 3x — cos 3x, 0 < x <, is strictly increasing or
strictly decreasing.
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23.  THGREH & WA ¥ & {(x, y) : 22 + y2 < 2ax, y2 > ax, x, y > 0} H &AGA AT T |

Using integration find the area of the region {(x, y) : x> + y2 < 2ax, y2 > ax, x, y > 0}.

24, 39 {95 P % Fewie T HiT ST W A (3, — 4, =5) 3R B (2, -3, 1) ¥ & S aett 3@
39 A T Hredl & 5 o 99 fagei L2, 2, 1), M(3, 0, 1) 3R N4, -1, 0) Y ToRAT & 1 98
ST o T HITE S99 {65 P I@rEe AB i i e € |
Find the coordinate of the point P where the line through A(3, — 4, —=5) and B (2, -3, 1)
crosses the plane passing through three points L(2, 2, 1), M(3, 0, 1) and N(4, —1, 0).
Also, find the ratio in which P divides the line segment AB.

25. T FHOWT H 3 THY 3T 6 e T & | T0H & SRR IR 78 Ao 3 a1 (el T8 | ool
T_T o FeRTeT ST S AT Sl WAl S AT hIfTT | TR e 3T JER0T +ff J1q it |
An urn contains 3 white and 6 red balls. Four balls are drawn one by one with

replacement from the urn. Find the probability distribution of the number of red balls
drawn. Also find mean and variance of the distribution.

26. TS HIT 31 ¥R & IS A 3R B ST € | FHT 3G a9 o forw ] Taf=T wemi=i & dated
T € | W TN ol SUCTSY &7 12 T 3R THY WM i SUCied AT 9 e Widfs & |
AT A H 1 3HE TH & T ST F9H1 W 3-3 5 AT SR 3caS B S T 31 M &
ToTT srerg wol WX 2 6 3R gERt /eliA W 1 el AW | 3% A i Ush hE 3 7 O W% St
STl € 3 IS B 1 T 4 o W | i@y [af ¥ 31 sifse i atfaesam ow & foe sfes
STE T TR e T AT |

A manufacturer produces two products A and B. Both the products are processed on
two different machines. The available capacity of first machine is 12 hours and that of

second machine is 9 hours per day. Each unit of product A requires 3 hours on both
machines and each unit of product B requires 2 hours on first machine and 1 hour on
second machine. Each unit of product A is sold at I 7 profit and that of B at a profit of
T 4. Find the production level per day for maximum profit graphically.
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