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General Instructions

Note:

1. 15 minutes are extra for reading the question paper only. Candidates
should not start writing their answers during this time..

2. Candidates must legibly write the Question Paper Serial Number on the
designated space of their answer script.

3. Scientifically correct, labelled diagrams should be drawn wherever nec-
essary.

4. In case of MCQs (Q. No. 1(A)) only the first attempt will be evaluated
and will be given credit.

5. The numbers to the right of the questions indicate full marks

6. All questions in Section A (MCQs) are compulsory. There is no negative
marking.

7. For 2-mark questions, answer in 2-3 sentences. For 5-mark questions,
do not exceed 150 words.

1. IM @FI @ = aitaj+ck, [=i+k, 7=.citcj+bk aF3ITO(A NIFS (coplanar)
Y, O [ AN I (T 2 = abl

Solution:
Concept: f5Af6 (TFT 9F3 TS WIHS (coplanar) I S scalar triple product

*y =

[O_Za E, ’7] = Ofa:ayazﬁxﬁyﬁz’)/w')/y’}/z =0

w2f1], U3 determinant X 30T (G fOAI6 AF3 TN AT |
Step 1: (SFIBTAT ToAre# {2

d=(a,a,c), B=(1,0,1), 7=(c,cb)
Step 2: Scalar triple product *=7 431
aacl0lccb =0
Step 3: Determinant &SI B | 2T R IFIKF ST FIC:
= a0lchb — alleb + c10cc
Step 4: Minor &t {35711 =11

=a0-b—1-¢)—a(l-b—1-¢)+¢(l-¢c—0-¢)



= a(—c)—a(b—c) +

Step 5: FIIAFA|
— —ac—ab+ac+c? =c*—ab

Step 6: Coplanar *I% JRRF | (TRQ @FISTAT coplanar,

A—ab=0 = c=ab

ST (%7 coplanar 1 7S TB13 I scalar triple product T I
Determinant X7 3CT (SRIBTAT GF3 TN AT

2. 9Ma =4i—j+kQILb = 2i —2j + k T, O @+ b (SFAI TNSAA AF B AFF (GJF
e =71

Solution:
Concept: (AT (SFEI TSI UFF (OFJ (AT A AT (GFA6 A9 (magni-
tude) T Taco 3T 9T (G,

=

U=

wifie, ova c\-Tﬁsufp O N9 I SISl FCe 97D (SR ATST 1T
Step 1: &Y 7 + b [T I

G4+b=(4i—j+k) + (2 —2j+k)

=L

—(442)i4(-1-2)j+ 1+ 1)k
= 6i — 3] + 2k

Step 2: (@gI6a I [T IR

@+ B = /62 + (=3)2 + 22

=V36+9+4=19=
Step 3: AFF (S AT I
i — 37 + 2k
Requiredunitvector = w
6. 3. 2.
_0s 35 2
A T



I (SRED NS AFF (ORI (TS 3 AU (ORI VIH (&I I, ST
(SRI6CE ©IF W AT ©Ist [T

3. I I 5o

r—2 y+1 =2-2 r—1 2y+3 =z+5
3 =22 0 1 3\ 2

TG 9 T, O \-AF NIF e 571

Solution:
Concept: it IR 2IF9F 79 1 SIM direction vector-a3 B &9 =[5 T |

dy-dy =0
Step 1: &N FIAE A direction vector ey 1 TR=FIY,

r—2 y+1 =z2-2
3 =2\ 0

Ww9< direction vector,
dl - <3a _2)‘7 0>

Step 2: RS IFAEAR direction vector ey T
r—1 2y+3 z+5

1 E3) 2
QUI,
2y—i—3_t:> _3M -3
3 YT T

WO y-9F T3V T 4
JoJIR direction vector,

- 3A
dQ - <]_, ?, 2>
Step 3: @ *I$ 2T F (Dot product = 0)!

3\

dy-dy = 3(1) + (—2)\) <2> + 0(2)

=33\
Step 4: FIR INIH S|
3-32=0=3\7=3=)\=1
Step 5: NI fHefw|



75 IR 19 571 613 FACO direction vector (I FH BB BIHe XAJ FACAZ
PO NI ANST |

4, SO 2z + 2y — 22 + 1 = 0 /¥ (2,1,5) Q32 (3,4,3) AT FCIIIII FLIFICF F
TS [Row S of [efa F31

Solution:

Concept: I &I o 736 RV TTIFNFIK FUIHI (&F AT TS [Row I,
SJ section formula I T 2 gf3, Sitl_wl‘ﬁ? R A(z1,y1,21) 8 Bz, 42, 22) &
m : n NS Row Fa0r| o [Keore [,

P(mx2+nx1 mys + nyi m22—|—n21>
m+n ' m4+n | m+n

9% RS Iwore TN TFE FAE|
Step 1: owe {77 431
A=(2,1,5), B=(3,4,3)

Step 2: Rerem {9 411 &1, SToaAlt @URFE m : n TS Row Tz ORE,

p_ (3m+2n dm +n 3m+5n)
“\Um+n m+n’ m+n

Step 3: ANSCAT STNFICE IB |
20 +2y —22+1=0
T e,

2(3m+2n>+2<4m+n>_2<3m+5n>+1:0

m-+n m-+n m-+n

Step 4: A (m + n) NI 5171 S|
2(3m + 2n) 4+ 2(4m +n) — 2(3m + 5n)

+1=0
m-+n
om +4n + 8m + 2n — 6m — 10n
+1=0
m-+n
&m —4
e 1=0
m-+n
Step 5: IIAFA|
8m—4n+(m+n)_0
m+n a
9m —
M) L 9m— 30 =0
m-+n



Im=n=>m:n=1:3

Answer: TS (@AHE 1 : 3 WYATS [ow FE|

oo IW 43 R IRESFIFT @A o K, O section formula IRRF
T oo [ (7 F@ TN IR TS 2ANST |

5. (&FIF ¢ 8 b-AF VT o [Anfafde sfafes wieafet oy aa?

dx T
/%:tan (+a)+b
1+sinz 2
Solution:

Concept: fatafsifos ST LIS conjugate IIIRNT FE I FT W QLAH
1 +Sinz (& AT FACO WINFT 152 gt @ FJF|

1-sinz

Step 1: Rationalization S|

/ / 1—-SInz
n = N - xr
1+sinz (1+sinz)(1—sinz)
_/1—Slnx /1—Slnx
1—sin*z cos?

1 sinz
— / 5 — 5 dx
COS“x COoS“x

= /(sec% —secrtanz)ds

Step 2: O FF Al

Step 3: NP |

/sec2xda::tanx /sertan:cdx:ser

WoAT,

/%:tanx—seCQZ—FC
1+sSinx

Step 4: “if7foe et f&f2 sz enfF,

tanx —secx =tan (x — W)
2 4

dx A
0 =tan (> — -
/l—i-SInx ta (2 4>+O

WoAT,



Step 5: &l S| 2w,
X
QA B A3,

a = —

, b=C

N

qRY b A0 &FIF, OI3 TLIATSIRK b = 0 4] T

Answer:a=—-7%, b=0

dz 4JCAI STINIPAC conjugate T TR FA¢eT S1aceis standard Tarpe

I 5=
ATSTT |

6. W ey T

1
/ el dg
-1
Solution:

Concept: T4 AT THAFAE || AT, TYF OIF 43 SISt ST FIACO 3|

|z ={— 2z, <0x,x >0

1 0 1
/ e"'”'da::/ e*xd:c—l—/ etdx
1 1 0

Step 2: AYN HR* AP |
/_01 e Tdx = [—e_ﬂo_l

= (=) = (=) =—-1+e
Step 3: ST S TP |

Step 1: STr ©fst S|

! 1
/0 edr =[e"]y=e—1

Step 4: (19 R

Answer: 2(e — 1)

|z| T definite integral I AN 8 LG WA ATAI FI ANIFAT FACAR
O AL A8 A




