AP Intermediate 1st Year Mathematics
Question Paper (September 2021)
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| Nets:This guestionpaper cansists of THREE Sections — A, Gand ©.

SECTION - A (10x2=20)

l. Very short answer type questions :
(i) Answer ALL the questions.
(i)

Each question carries TWQ marks.

‘1) fA={=2,-1,0¢1,2}and f: A —> B is a surjection defined by f(x) = x* + X + 1 then
find B. Bl

CI[T:358
2) Find the domain of the real valued function f(x) = log (x* — 4x + 3).

41
1 2 5
i 3) Define trace of matrix. Find the trace of Aif A = 0 -1 2.
1 :
i -1 -2 -3] <% A $
1 4) Find the Rank of 3 4 5. : -
% : ' 4 5 6
i ! 5) If the vectors — 37+ 4] + Ak and |11 + 8] + 6k are collinear vectors, then
i find X and L.
| .
| 6) Find the vector equation of the line joining the points 27+ | + 3k and — 47 + 3] — k.
: | 7) Ifa=27-3]+ 5Kk, b=~7+ 4]+ 2k then find @ x b and unit vector perpendicular to =
3 | both & and b. @% :
i s =t - I
i 8) Find the period of the function tan(x + 4x + 9x + .... + n®x) where n is any positive
! integer.
e FPETNERS P SIS SR D E I R S e
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9) Find the maximum and minimum values of 3 sinx — 4 cosx.
E5E

1 %
10) Show that tanh“(i] = % log_3. =
SECTION - B

ll. Short answer type questions :
(i) Answer ANY FIVE questions.

(i) Each question carries FOUR marks. -

10 )
11) If 1= and E = s then show that (al + bE)® = a% + 3a?bE, where 1 is unit
0 1 00 ELE
matrix of order 2. Ol
12) Let ABCDEF be a regular hexagon with centre ‘O’, show that
AB+AC+AD+AE+AF=3AD=6A0.
13) @=27+]-k b==T+2]—4kandC=T+j+K, then find @ x b) . (b x T).

14) Find the value of sin® 1£ + sin® i + sin? OF # sin? 2%

10 0
15) Provethat— 1~ _¥3 _,

sin10™ cos10°

16) If sinx + siny = % and cosx + cosy = 3 then show that

[EiAE
(i) fan[x-'-y)=E (i) cot (x + )-l %%
2 4 y)= ik

2 2 2
17) In AABC, prove that cotA + cotB + cotC = %"’_G .

SECTION-C _(5x7=35)

TP

lll. Long answer type questions :
() Answer ANY FIVE questions.
(ii) Each question carries SEVEN marks.
18) If f={(4, 5), (5, 6), (6, —4)} and g = {(4, =4), (6, 5), (8, 5)} then find
(i) f+g
(i) f-g
(i) 2f + 4g




(iv) f+4
v) fg
(vi) fig
(vi) |f].
3 =3 4
19) If A=|2 =3 4| then show that A~ = A%,
0 -1 1

20) Solve the following simultaneous linear equations by using Cramer’s rule
- =

B
X+y+2=1,2x+2y+32=6,x+4y+9z=3. 2
21) Show that the line joining the pair of points 6a — 4b + 4T, —4C and the line joining the
pair of points =& — 2b — 3¢, 3 + 2b — 5¢C intersect at the point — 4C when &, b, C are
non-coplanar vectors.
22) Ifa=27+3]+4k, b=T+]-kandC=T-T+K, then compute @ x (b x & ) and verify
that it is perpendicular to a. EiE
&%,

23) If A + B + C = 7, then prove that

cos® £ + cos? 8 + cos’® L 2 (1 + siné— sinE sing)
2 2 2 2 2 2) -

o

24) In AABCifa=13,b = 14, c = 15, show that !'-1=6.T5,r=4,r1 =%,r2=12 andr, = 14.
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Detss - A (10x2=20)
L “eod $y” SSTEER (80,
() @) BFHED e3ened FEeiNRY.

1) A={=2,-1,0Q 1, 2} ecnd f: A = B Soiig Rocko f(x) = X2+ X + 1 e DGR
BS‘()J?E,O&.

2) f(x) = log (X2 — 4 + 3) T SaPeg R0 FiHo SWEYOE.

mym : 1]
$ o e et
| & :
3 3) SrSE et Ddosmn moawe A=l 0 =1 2 | waxd @y A
1
Do), e SRoRTB00. e 1

L4 =2 -3
4) | 3 4 5 | 308 B, eI Ex08Y08.
4 5 6 o)

B

5) =3744[+rk So8copi+8]+6k SODaH SOITS A Sobat P 0B 8508708

- I T oo i o

E 6) 27+ )43k —41+3]-k Dopess 0% Bgr 507 PIETErY 87,08,
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7) @a=27-3j+5k b=-T+4] +2k 58500 cosd axb 5 5308508 7. o
C0c0edd eopon eol aburndel SEHSs 85589 0d,

8) Tan (X +4x + 9X + ...+ n%x) (n & J*F0%0) (R0 essEso S8 od.

9) 3'sin x4 cos X FRo0bo og), B H00A &I Dewses $508%08.

10) Tanh™ @ - 3 09,3 &3 ssos. BAS

DgPisas - B (5x4=20)

I 650y SSrees (e,
(i) o & BEHOLH SSrEEttoes Fabed.
(il) S BHO ool R0PE), 0.

11) 1=E ﬂ E—_-[g ;J @00 (al + bE)® = 2%+ 3a2bE 9 S75ed, (35,6 136

2x2 QX075 STBE).

12) ABCDEF (&5 5¢ioy Soo ‘O’ woxd AB + AC + AD + AE + AF = 3AD = 640
&) W06,

13) a=2i+]-k b=-T+2]-4k, c=T+] +k wowd (axb) . (bxC) g5o8% 02,
23 B 24 . L,6m . . . 9%
14) S|n2?6+sm2%—+sm2?a+sm21—6 DFEr E308Y 0.

1 J3 EYE
= ——=4 ) 37508,
) D0 ‘.ﬁw

1
> sin10° cos10°

1
16) sinx+siny=% 00030 cosx+cosy=§ ©00D,

(i) tan[x—;—y-] =% (i) cot(x+y) =% @ S,

J = 2 2 2
17) ‘AABC &° cotA + cotB +cotC=-a—ibe£. 69 SrSed,

4
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| Sepiss - C _(5x7=35)
. <85 Saees @gen. 3
(i) DD 280 HFOD0 ermrenen EratuSw. 1

(i) 2.8%%, @59 e srey e,

bbb
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18) f={(4, 5), (5, 6), (6, =4)} 8o g = {(4, —4), (6, 5), (8, 5)} wod

(i) f+g (i) f-g (i) 2f+4g"  (v) f+4
(v) fg (vi) f/ig (vii) ] om0 85085 08.
E¥E f

3 -3 4 R
19) A=12 -3 4|wowd A" = Awd Srsod.
0 -1 9

20) $od 3250 S50 E306 Do ESAFACD FBoBed.
X+Yy+2=1,2x+2y+32=6,x+4y+9z=3

21) 3, b, c o w8da0 36958, 6a-4b+4C,-40 Dot §9% B
-a-2b-3C, 3+2b-5¢C Sotoseio 9% See pocs Dotiod) —4C & SFrSod.

22) a=2i+3j+4k b=T+]-k c=T-T+Kk wond ax (bx ) D Keaxs Davod.
S+ 0% a & LoRonT EotnoBd BB BrEod.

I S A BT e eoid cos2g+coszg+coszg=2[1+sin%singsingj &d

2
Soerd) DoXHod. g%

24) AABCS*a=13,b= 14,c=15m»én=§é§,r=4, r1=-22—1. rn=12,r,=14
&) BTHOG.
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Note : This question paper consists of THREE Sections A, B and C'.

SECTION - A (10x2=20)

Very short answer type questions.
(i) Attempt ALL questions.
(i) Each question carries TWO marks.

T

- i
1) Transform the equation v3 x + y =4 into normal form. m _
| 2) Find the distance between the parallel lines 5x — 3y—~4=0and 10x -6y ~-9 =0,
3) Find the ratio in which the xz-plane divides the line joining A (-2, 3, 4) and B (1:2,3).
4) Find the equation of the plane passing through the point (1, 1, 1) and parallel to the
plane x + 2y + 3z =7 =0.

3 2 agd ‘
: X" = 3x F4E %
2 5) Eval.uate ’EI_I'E; m m g
11X =3x+4 £
6) Evaluate lim 5 3); é &
X% 183x" =5x° =7 g
7) Find the-derivative of y = log[sin(log x)]. %
8) Find the derivative of the function e ', ?’
: ; Pl Z
= 3 = 3 =T F 5
8) Find the slope of the normal to the curve x = a cos 0,y=asin0ath A . ﬁg g
10) Show that the function f(x) = sinx, (xeR) defined on R is neither increasing nor %j
decreasing on (0, 7). i‘
Emmmmmmmmmmm m&m«mmﬁmmmmxmﬁm@mﬂ}xxx{aﬁemﬁ{%
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11)
12)

13)

14)

15)
16)
17)

18)
19)

20)
21)
22
23)

.

SECTION - B (5%4=20)

Short answer type questions.
(i) Attempt ANY FIVE questions.
(i) Each question carries FOUR marks.

A(2, 3) and B(=3, 4) are two given points. Find the equation of locus of P so that the

area of the triangle PAB is 8.5.

A(1, 2), B(2, =3) and C(-2, 3) are three points. A point P moves such that
PA? + PB? = 2PC2. Show that the equation to the locus of P is 7x =7y + 4 = 0.

A triangle of area 24 sq.units is forred by a straight line and the coordinate axis in
the first quadrant. Find the equation of the straight line, if it passes through (3, 4).

Check the continuity of the following function at 2. E}%ﬂé
%(xa—z;), it 0<x<2

f(x)=140 it x=2
2=8x7 ,ifx>2

Find the derivative of tan2x from the first principle.
Show that the curves 6x2 — 5x + 2y = 0 and 4x? + 8y? = 3 touch each other at (%2, '2).
Find the interval in which the function 6 — 9x — 2 is strictly increasing or strictly decreasing.

SECTION-C (5x7=35)

Long ans;ver type questions.
(i) Attempt ANY FIVE questions.
(i) Each question carries SEVEN. marks.

Find the circumcenter of the triangle whose vertices are (-2, 3), (2, —1) and (4, 0).
Show that the pair of straight lines 6x* — 5xy — 6y* = 0 and ‘[!%ill,§

6x2 — 5xy — 6y? + x + 5y — 1 = 0 form a square. s

Find the value of K, if the lines joining the origin to the points of intersection of the curve
2x2 — 2xy + 3y? + 2x —y — 1 = 0 and the line x + 2y = K are mutually perpendicular.

Find the direction cosines of two lines which are connected by the relations
|=5m+3n=0and 7/ + 5m*-3n*=0,

If y = x2 4 (sinx)e°>, find 9Y.. ""E‘-§

dx B R
If the tangent at any point on the curve x3 + y§ = a5 intersects the coordinate axis
in A and B, then show that the length AB is constant.

A wire of length [ is cut into two parts which are bent respectively in the form of a
square and a circle. What are lengths of the pieces of the wire respectively so that
the sum of the areas is the least ? -
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Depsss - A (10x2=20)
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(i) £8%%, 9 Dok 76y e.

1) J3x+y=4 gibédwba oot SP50SE Srgyods.

2) 5x—-3y—=4=0, 10x — 6y — 9 = 0 3505056 O 0655 SFT°R) s’x:o?bcé.

3) A (-2, 3,4), B (1,2 3) dosspess 05 Sgr pomidy xz-Boo oD VRS
EEE '
§508%,08. ke

4) (1,1,1) 0o 87X + 2y + 32 -7 = 0 898 3570850m &ot 00 B850
o {obblelw
; 3 _ a2
5) lim—X =X
“BxZ_Bx +6

o ThE - B+ d
6) Iim
R UL - 5x% -7
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7) y = log (sin(log X)) ecxd % 3 £508%,08. g
:

8) &5 'X(Fhiomo g, esserrdy 555,08,

9) x=acos®0,y=asin®0, 557080 = % 3¢ efoon Op Toe S5087,08.
10) f(x) = sinx, x € R $Rsao R p ¢ sFireo So g @38%5e0 (0, 1) W6

7

O Wordes. BEE

DeeIts - B (5x4=20)

Il ey SETTES oo,
(i) DT o PHPH esmreed oeakod.

(i) 8%, B Teslh Srt)yen.

11) A(2, 3), B(=3, 4) o0 &8 Docohes @ebeo PAB dz~o50 8.5 éo&ésé&gﬁ“ P &oto
56 HAEE0 E5087) 08,

12) A(1, 2), B(2, =3), C(-2, 3) e Sor¢h> Dothdes. PA? + PB? = 2PC? exciogoty
P 505208, P oo $088e0 7x — 7y + 4 = 0 &9 35550,

13) rsTedio, 18 $5Hy T e FGod® DHEs Gebe Prop 24 B
QT & 358 (3, 4) Dot Kot FErod T $ETEe K%0EY,0k.

1 EiE
E()("'l - 4),0<x<2 sond E%

18) f(x)={ 0O, X=2 000D
2- 8x3, x>2 eond

2 FR00Xrd8 2 5¢ eAYnBR0 508VoBoE.

15) edSor @8 SFEo 500 tan2x FRoako My, ebseno SR80,

16) 6x2—5x+2y =0, 42 + 8y2 =3 Sven (¥, Y2) Do) 56 1BoBoFoeroldd
BrHok.

17) 6 - 9x — X2 Foao HE e8re0 B wsreo wdy WoBT e £5057,04.
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(i) D 28> BHoDH ereves Trobed.

Were - C

(i) 25%% BHO oo 55760 e0.

18)

19)

20)

21)

22)

23)

24)

(=2, 3), (2,-1), (4, 0) %g;w Ko (Baleo 38300 §5057,06.

6x2 = 5xy —By? = 0, 6x* — 5xy — By + X + By — 1 = 0 &5 5050gr Qormes &8
e 5 EiE
BBH0 DGYEBO0E) AETDoB0E. Ejﬁg

X+2y=KedBp 2x2 —2xy + 3y? + 2x —y — 1 = 0 53 5570 00D Hotosho
BreDotHE FDVB 53) Bpen S0 vonom &otl K Jeosis 5508708

1—5m + 3n =0, 7% + 5m? — 8n = 0 BAECETeto By BEDET, Boks BETOPO
BE Epi 508%,08.

. d
y= xB™ 1 (sinx)°* es0a0d d—i E089 08,
2 2 .2
X%+ y3 =adsgo D DR Do) 3¢ 260 ASTITFes A, B Hotiopes’

PodR), AB D) D850 Sorsod. B
s 489w 5%

1 PG &0 Bifito Doty Boo8)e0 B 2.8 Bou&),0 BBOGIFTs o Ko Dol 508,50
DTS SO0 SO AGHES DT 0o EIKE ST 00ed & 50080 FED o8 ?
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