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P-01_Q-01 So TR

S, @S IMTHTER o e Agg NP 4x — 3y + 10 = 0 R 4x — 3y — 10 = 0| 97 o7 ;L (2,3) g o
GRS FAE, oI ALAES AAFA (6 T | (Two parallel sides of a square have equations 4x — 3y +
10 = 0 and 4x — 3y — 10 = 0. If the third side passes through the point (2, 3), find the equations of the
other two sides.)

P-01_Q-02 So ¥q

Q. IR IO T A TRA TR €2 2x + 3y — 5 = 08 x — 4y + 3 = 0 TR S 1R Wen ufedw
G FFECEIF TN fefm Fea (Find the equation of the straight line which makes equal intercepts
on the coordinate axes and passes through the point of intersection of the lines 2x +3y —5=0and x —
4y +3=0.)

P-02_Q-03 N K

©., G0 T A x — y = 2 TR AT G 2x — y = 3 AR @ 0@ 2fowlere 771 efswlre afbim

A fFefa et (A ray of light travels along the line x —y = 2 and gets reflected from the mirror line
2x —y = 3. Find the equation of the reflected ray.)

P-02_Q-04 So THR
8. P(1,5) 9k Q(k,—1) 97 HRAGT y - Z0C TRAFS A —2 T(A, k-7 K% N e 3¢t 1 (If the
perpendicular bisector of P (1,5) and Q(k,—1) has a y-intercept of —2, find the positive value of k.)
P-03_Q-05 o &R
¢ ON G0 TR AN Fefq et v (2, 2) 7eg ew I 93k x 8 y %0 INFW A 8 B [qre mn v
WIOB =0A+33F,IR9 0 Yﬁﬁ'ﬁl (Find the equation of a straight line which passes through the

point (2,2) and intersects the x and y axes at points A and B respectively such that OB = OA +3,
where O is the origin.)

P-03_Q-06 So 7¥q
b, G AR [grerd b T I-F AT TGN 2x — y = 0 GR x — 2y = 0 G 97 9T IR (3,4) 97
T W ST 0 | 0F LT T8I AN (6T T 1 (The two equal sides of an isosceles triangle have

equations 2x —y = 0 and x — 2y = 0, and its third side passes through the point (3,4). Find the
possible equations of the third side.)

P-04_Q-07 So THA

q. wfagres MR A(-1,5), B(5,5) 9 C(6,-2) ©F ~fFwm@ms gaE a3k Afgres Iend v st
(Find the coordinates of the circumcenter and the radius of the circumcircle of the triangle whose
vertices are A(—1,5), B(5,5) and C(6,—-2).)

P-04_Q-08 So THA

b. AR @R (acos o, asin o)) 8 (a cos B, a sin f) R e @i 74k My wfeww s v gofs
FAFEACARNE Bl /3 QAT =S i FCH 1 (Determine the condition for which the slope of the straight line

passing through the origin and the midpoint of the line joining (a cos @, a sin a) and (a cos 3, a sin ) is
V3.)
P-05_Q-09 SRR
S 4Ax+3v—6=0d3R5x + 12v — 10 = () FIEEHIET ASSS (3 s Tefqw qiaet I, ol Tafadersa



TR e e (Find theuequation of the bisector of the éngle between the lines 4x + 3y —~6=0and
5x +12y — 10 = 0 that contains the origin.)

P-05_Q-10 So 7Fq

so. (1,2) Rt b semea ot 3 1 wifba Toiw o w e g ey <t o e Oe Reg e 5
G3FF | (A straight line passing through (1,2) has a slope of %. Find the coordinates of the point(s) on
the line whose distance from that point is 5 units.)

P-06_Q-11 50 T

3. 4x -3y +2=09R5x + 12y — 3 = 0 TRLREF AL AN I GRAFS @R (1, —1) 79 frex afsrw=iat
ecatefed iee ffE FT@ 1 (Find the equations of the straight lines which pass through the point
(1,—1) and make equal angles with the lines 4x —3y +2 =0 and 5Sx+ 12y —3 =0.)

P-06_Q-12 So /R

3. Mty @R ¢, ANFFA ¢ — 2 = p-GF T ZH (R p §IF), O 2 IR 7, R (at, 2at,) 9%

(at2, 2at,) AT @A T 9o e Jega g M afoe 3 w3 {96 R et (1f t; and t;
are the roots of the equation t — % = mu, where u is a constant, prove that the line joining the points
(at?,2at;) and (at3, 2at,) always passes through a fixed point, and find that point.)

P-07_Q-13 So &R

30, (B TN x-CHT GNP TP AL 45° T Bl I (-1, 2) Reg e I (-1, 2) Rg @ 3x -y =
5 FREACEIF 0P TH0 IS THARTHT G RfT S 1 (A straight line makes an angle of 45° with the
positive direction of the x-axis and passes through the point (—1, 2). Find the length of the segment
intercepted between the point (—1, 2) and the line 3x —y =5.)

P-07_Q-14 So THR

38. B(1,4) 8 C(x,y) R 32f6 T[R9 0(0, 0) 8 A (2, 3) Raaz 1wt FHeeaq 932 #ivg o=kfEge | C(x, y)
RafS av «3fS g =7 T I &T JAOAC = AOAB 1 @ T RAT I8 TRe=1t e fAefa
1 (Points B(1,4) and C(x,y) lie on the same side of the line joining the origin O(0,0) and A(2, 3).
Point C(x,y) belongs to a set of points for which %AOAC = AO AB. Find the equation of the locus
formed by that set.)

P-08 _Q-15 o TH

3¢. AABO-49 G 33§, D {6 AB-93 7GR 8 LGP D = 90° T, P (x, y) R Aeeotd sieqe e
FEN [SATHITR, A(6a,0), B(0,6b) @3k O(0,0)] (In AABO, G is the centroid, D is the midpoint of
AB, and LGP D = 90°. Find the equation of the locus of point P (x,y). [Given: A(6a,0), B(0,6b)
and O(0,0)])

P-08_Q-16 So /R

Sy, 2R Fgeit wkiFe PQR fagres 9ft | P (2,3) 932 Q(5,1) 1 3 LQPR = 90° ¢k APQR-9F
THAFA 13 I 93 W oK R 797 9% 67 a1 1 (Triangle PQR, lying in the first quadrant, has two
vertices P (2,3) and Q(5,1). If ZQPR = 90° and the area of APQR is 13 square units, find the
coordinates of point R.)

P-09_Q-17 So &R

3. P(1,3) RS 3x — y + 5 = 0 TR RS G0 TR I AR I3 0 W x + 2y = 4 WAA AR 7791
WWWWI (The distance of the point P (1, 3) from the line 3x —y +5 = 0 is measured along a
line perpendicular to x + 2y = 4. Find that distance.)



P-09 Q-18 So

S, TRPTEGH @Ay = xtan @ — +/8r GR x + y cot O = r-GF 7Y A IAGW 4 8 3 GFF T r-4F LA
i fAfr e (If the perpendicular distances from the origin to the two lines y = xtan® — /8 r and
x+ycot® =r are 4 and 3 units respectively, find the positive value of r.)

P-10_Q-19 o T®R

38, x—y =1 IR ANITE 3x — y = 2 T AfSRT @7 M a« 967 0@t | (Find the equation of the
reflection of the line 3x —y = 2 with respect to the line x —y = 1.)

P-10_Q-20 So THR

0. @36 N FG PQRS IO OR(¥S W, 49 P A4H (AF x-FACHFI TAF 2 S B 4GS y -o0H ©ofF
o_fES | TW eI ME R «F T (9,13) 2F, SR P 8 S @F 3% R IC@ 1 (A square PQRS s
positioned such that its vertex P lies on the positive x-axis and vertex S lies on the positive y-axis. If

the opposite vertex R has coordinates (9, 13), find the coordinates of P and S.)
P-11_Q-21 NEEE

2. 2A(g) + B(g) — 3C(g) R A-9F concentration 0.80 M TRTF 0.50 M ZTS 30 s I #ACA | A-9F
disappearance rate, B-49 disappearance rate 4R C-49 formation rate IERRE TR (In the reaction
2A(g) + B(g) — 3C(g), the concentration of A decreases from 0.80 M to 0.50 M in 30 s. Find the
disappearance rate of A, the disappearance rate of B, and the formation rate of C.)

P-11_Q-22 NEEE

Q. I RIEFAT300K-a k =1.5x 103 s @R 320K-9 k = 7.5 x 103 s | E, RS9 1 (For a reaction,
k=15x103s"1at300K and k =7.5x 102 s at 320 K. Find E,.)

P-12_Q-23 NERE

Q0. &6 Ink I L graph-43 slope —3600 K | E, T35 91 42°19 300 K '€ 310 K-4 rate constant-4%
Tiites A o otw Wi [ 7, A 92if§3$® 4@ 1 (The slope of a graph of Ink versus 1 fora

reaction is —3600 K. Find E,. Then, write the expression for the ratio of rate constants at 300 K and

310 K and find its value, assuming A is unchanged.)
P-12_Q-24 SRR
38. 25°C WF 35°C-9 36 [fFaa g3 ed {ﬁ? AR 1 25°C-49 rate 2.0 x 1075 molL's™! T 45°C-9 rate F©

R(WF? (Raising the temperature from 25°C to 35°C increases the rate of a reaction 3 times. If the rate at
25°Cis 2.0 x 1073 molL_ls_l, what will the rate be at 45°C?)

P-13_Q-25 NEEE

¢, catalyst JIAR A RIGFA rate constant 300 K-4 50 @t 3@ 51511 A ARRIES AP catalyst-a7 S
E. ¥ kJmol ! IR R 37 (Using a catalyst, the rate constant of a reaction increases 50 times at
300 K. If A remains unchanged, find how much E, (in kJ mol ') has decreased due to the catalyst.)

P-13_Q-26 NEEE

V. H,(g) + Bra(g) = 2HBr(g) | 4.0 L #Iitel €% H, 8 Br,-99 &TS/R6F 0.80 mol TSI T | PRI
HBr = 1.00 mol T K. Ffm=a (For Hy(g) + Br2(g) — 2HBr(g), 0.80 mol each of H, and Br;
were initially taken in a 4.0 L vessel. If HBr = 1.00 mol at equilibrium, find K..)

P-14_Q-27 NERE

9. Ny(g) +3H,(g) = 2N H;(g) | 5.0 L 2t ®FTS N, = 1.0 mol €% H; = 3.0 mol | URFH N,-4F
0.20 mol fRfeFam oot e K. @391 (For Na(g) + 3Ha(g) = 2N Hi(g), initially N; = 1.0 mol and



H; = 3.0 mol in a 5.0 L vessel. If 0.20 mol of N reacts at equilibrium, find K_..)
P-14_Q-28 SRR

. PCls(g) = PCl;(g) + Cly(g) ! 2.0 L #Iitel ¥FTe PCls = 1.0 mol | SHRZT P Cls5-a7 40% [ezifers 2@
K. fda s (For PCls(g) — PCli(g) + Cly(g), initially PCls = 1.0 mol in a 2.0 L vessel. If 40% of
PCl1;s dissociates at equilibrium, find K..)

P-15_Q-29 NERE

W. Na(g) +3Hz(g) — 2N H3(g) 1450 K-9 K. = 0.80 1 K, a2 (For Ny(g) + 3H,(g) = 2N Hi(g),
K. =0.80 at 450 K. Find K,.)

P-15_Q-30 NERE

vo, TG fRferm 350 K-@ K, = 2.0 atm? €R K, = 0.10 1 R = 0.0821 Latmmol 'K ¥& An fAsfa 91 (For a
reaction, K, = 2.0 atm? and K, = 0.10 at 350 K. If R = 0.0821 Latmmol 'K, find An.)

P-16_Q-31 NEEE|

0. H,(g) +I,(g) = 2HI(g) | TMRIRA Py, = 0.25 atm, Py, = 0.40 atm €R Py = 1.00 atm | K, Rfr=a
77 oot R K, 331 (For H,(g) + L(g) = 2HI(g), at equilibrium Py, = 0.25 atm, Py, =
0.40 atm, and Py = 1.00 atm. Find K,. Then find K, for the reverse reaction.)

P-16_Q-32 NEEE

OR. 2N O,(g) = N,04(2)! G equilibrium mixture-9 Py o, = 0.80 atm R Py, o, = 0.40 atm | K, At
391 @ volume FTEF FIE equilibrium-43 Wi @ AT T ©f M1 (For 2N 0,(g) =
N,04(g), an equilibrium mixture has Py, = 0.80 atm and Py, o, = 0.40 atm. Find K,. Determine
what change will occur in the equilibrium if the volume of the vessel is halved.)

P-17_Q-33 NEEE]

09, CO(g) + H,0(g) = COx(g) + Ha(g), AH < 01700 K-9 «3f6 2.0 L #ita equilibrium concentration
FAGEFE CO = 0.20 M, H,O0 = 0.30 M, CO, = 0.40 M 8 H, = 0.50 M | K. W F21 (For CO(g) +
H,0(g) = COz(g) + Ha(g), AH < 0, the equilibrium concentrations in a 2.0 L vessel at 700 K are
CO =0.20M, H,0 =0.30M, CO; =0.40 M, and H, = 0.50 M. Find K..)

P-17_Q-34 ERE

©8. 2S0,(g) + 01(g) = 2S03(g), AH < 0 &5 equilibrium mixture-Q &RTT O, T T 2EEA, AE
pressure ST ZCEA @R T temperature I 2N | S0 ARKEEHT T S 0;3-97 Teoive Foid
&oifi® T3 ©f GUPIE AT 1 (For 2S 01(g) + 02(g) = 2S0s(g), AH < 0, an equilibrium mixture
first has O, added, then the pressure is increased, and finally the temperature is decreased.

Determine, in order, how each of the three changes affects the production of SO3.)

P-18 Q-35 NEEE|

©¢. N,;04(g) = 2N Oy(g), AH > 0 | TRER temperature @ @ volume Ia—7fs AfReq e w7t
N 0,-E3 AT I 77T TR? An IIRATIWE & W | (For N, 04(g) = 2N O,(g), AH > 0, if
temperature and volume are separately increased at equilibrium, what change will occur in the
amount of N O,? Justify using An.)

P-18 Q-36 NEEE|

oY, 298 K- T RfERT K, = 2.0 x 102 @R An = 21 K, A 371 @377 93 wi=iwiar St Rfemg K,
At (For a reaction at 298K, K. = 2.0 x 1072 and An = 2. Find K,. Then find K, for the reverse

reaction at the same temperature.)



P-19_Q-37 s T

0q. «3f5 RfEF 300 K-9 K, = 0.50 4R K. = 0.020 | R = 0.0821 Latmmol 'K ! 3327 3tx [feqaifs =
AT @2 K, 8 K. 70 T 50t ©f A 39, 3 An = 1281 (For a reaction, K, = 0.50 and K. =
0.020 at 300 K. Using R = 0.0821 Latmmol 'K, find the temperature at which this K, and K.
relation holds, if An =1.)

P-19 Q-38 SRR

O, “IAPRZR THE *MITLT concentration HAFIES At T €% ~mitdd qoetet Rfcra get favr wi—a gi=ett
T 1” — aATSRIE APIIZIF AT DY F | (" The fact that a substance's concentration remains
unchanged at equilibrium does not mean its molecules are not participating in the reaction — this
notion is wrong." — Explain in light of dynamic equilibrium.)

P-20_Q-39 ST

3. “W@ﬂﬁ’[@ pure solid '8 pure liquid-9< I AHFIS equilibrium expression-& TRIJ 1 —
IR IV FF 992 G heterogeneous equilibrium T AN 1 ("In the law of mass action, the

concentrations of pure solids and pure liquids are generally not written in the equilibrium

expression.'" — Explain with reasons and show using a heterogeneous equilibrium.)

P-20_Q-40 S EI

80. Le Chatelier-93 SIS SPAI concentration, pressure 8 temperature RIS &SR 7 I G2 A
T Eog% foafb gaseous equilibrium-93 Twizge A FMG 91 (According to Le Chatelier's principle,
the effects of changes in concentration, pressure, and temperature are not always of the same nature
— explain using three suitable gaseous equilibrium examples.)

P-21_Q-41 SRR

8y. femifers g weiet 1S to87 u Uk v G ey T3 erifaren T AR @ Fialiter weew [Flaite
oW (u - v)? + lu x vi2 = [ul v TRFI@ AN I@E, (1 + 1w+ 1viD) =1 —u-v): +lu+v+
(ﬁ X \_r))l2 | (For any two vectors u and v in 3D space, prove using fundamental rules of vector algebra
and Lagrange's identity [Lagrange's identity (ﬁ . ;)2 +1u x vi2 = lu?Ivi?] that a+ Iﬁlz)(l + IGIZ) =
(1-u-v):+lu+v+@mxv)2)

P-21_Q-42 NERE

83, b fF TN o Bleita “Ieiwet Tea-sfow Tt e 19 71 km/h W0 TutR | TR =& 51 km/h
R0 T At Bete 9% A0 “Ioieifh F© T @R T fce B2 (A flag hoisted on a stationary boat is
fluttering in the North-West direction at a speed of 71 km/h. If the boat suddenly starts moving North
at 51 km/h, at what speed and in which direction will the flag flutter?)

P-22 Q-43 SRR

80, G TP u T Tt =% Tz of$et | 12 T q3:fb wiere 2u oot = Tweea Rt 0 et T faces
MR | AW TR AR FICR 02X W SR Tt Ted-21E e ez, O 1939 Soifiies 2wy e et
™, cos 0 —sin0 = % | (A boat is moving due east at speed u. At the same time, a ship is moving at speed
2u at an angle 0 north of east. If it appears to a passenger on the boat that the ship is moving directly

North-East, prove using vector geometry that cos @ —sin 0 = %
P-22 Q-44 NEEE
88, «3fb TS THITSA T 5 km/h IR GFEH FeiFa A8 AACS AT FBER 7 3 km/h | et TRG it

(TS FATR) AR S AR & 1 stfafezrera Resad et 1 7 =1 «Aieq, o T it o St o e
e IR RPS (drift) TETH TR 932 12 TN [pfeq 9 © 21?2 19 @F 1 km | (The river current



speed is 5 km/h and a swimmer's speed in still water is 3 km/h. Mathematically analyze whether the
swimmer can cross the river directly (shortest distance). If not, at what angle should he swim so that
his drift along the bank is minimized, and what will be the value of this minimum drift? The width of
the river is 1 km.)

P-23_Q-45 s T

8¢. T 7IfeT TGIARCPE 50 30 km/h T GG THIACE OIS FACR | I AfEH 192 km/h et AR |
el T 7T IR O AT T/ 150 m/s TIT G 6 B | JLA616 'S T30 IR MSrs oere
FA? (A policeman riding a motorcycle at 30 km/h is chasing a thief. The thief's car is moving at
192 km/h. The policeman fires a bullet at 150 m/s relative to the gun aiming at the thief. With what
speed will the bullet hit the thief's car?)

P-23_Q-46 NERE

8v, @3S [T 500 km/h *fSTe Tex fate wyeieeiR Bre Ttk | [utTw v @ =i Rets 397 e we
Toitaa Mt (TATSIT) 1000 k/h Sieais oot @6 wfer geet | ifbts wifew At azem %7 “wwes
Sesie wffba afd @ F© 2T @3 Gt THEER MR F© T TeAY FAR? (An airplane is flying
horizontally northward at a speed of 500 km/h. A passenger on the plane fires a bullet straight
upwards (vertically) with a relative speed of 1000 km/h using a special gun. With respect to a
stationary observer on the ground, what will be the resultant velocity of the bullet and what angle will
it make with the vertical?)

P-24 Q-47 NOEE]

8q. % «3fD AfEMer P ARG T84 ¢ = bt?i + ct?] T, WA b 8 ¢ G AT & =R ¢ T T | 4
FABF X7 TSFAM x 8 y FACHA (ASS MCPF AN A 10t GLiR 45° T GIFIH FACI? [If the position
vector of a moving particle is r= btzli\+ ct3§, where b and c are positive constants and t is time, at

what time will the velocity vector of the particle make an equal angle of 45° with the positive x and y
axes?]

P-24_Q-48 s T

8. fmifrs SIS ZAIE T oD R A, B € C &7 I 1999 IAFH OA = § + 2] — 3k, OB = 35—
4§ + 5k @2 OC = 51— 10§ + 13k 1 To87 Fewafre 724 T &l 1 @, g foa TR (collinear)
(In a three-dimensional Cartesian coordinate system, the position vectors of three points A, B, and C
are O—A> =i+ 23\— 3ﬁ, O—B> = 3/i\— 4./j\ + 51/{\, and @ = S/i\— IOj\+ 13ﬁ, respectively. Using vector algebra,
prove that the three points are collinear.)

P-25_Q-49 ERE

85. xy-SUEH B TAES U TS 4T TOF AW S A & = 21 + § — 3k TOIEA ©HA A 1 (Find a unit vector
lying in the xy-plane that is perpendicular to the vector a= 2/i\+3\— 3ﬁ.)

P-25 Q-50 NEEE]

¢o. MMBERF WA v = 0 x r W, O TS WAFAEE et (Curl) & IIYA I AN IR T, WA W@ o =
%& x v) | @A @ 930 &1 AP @7 1987 G2 T = xi+ yj\+ zk 20 9 T9%9 | (If the linear velocity
isv=0mxr, prove using the curl formula of vector calculus that the angular velocity is 0= %(6 X \7).

- = A A A
Here o is a constant angular velocity vector and r = xi + yj + zk is the position vector.)
P-26_Q-51 NEEE]
@>. Tr=xi+yj+zk TGO GR r = Ir) GF N T, 0 TIZOIACEE 6 TR ITIE IQAIEV -



- — A —
(r’r) @3 N A T [Ifr = x/i\+ yj\+ zk is the position vector and r = Ir| is its magnitude, determine
the value of V - (r’r) using the relationship between divergence and gradient.]

P-26_Q-52 NOEE]

@R, WWNE I g & P (Curl) R FE RIS, Wmﬁ?wmmlrmtatmnal) | Q2T
i+ A _] + zk qRr = \/m | (Find the curl for the three-dimensional vector field E = iz
and show that the vector field is irrotational. Here r = x/i\+ yj\ + zﬁ andr = \/}m J)
P-27_Q-53 NERE

@9, 5 ToIT A ¢ B G F R ST y-o7F AT IS F7F G G T 8 unit |3 A TOBAMD x-ITRT A
e ¥« s a3 o80T 8 Mmmma%ﬁf%aﬁmm B TS3EE W 8 x-OTHA {19 P
el B oA Tt e Tt (The resultant R of two vectors A and B acts solely along the y-axis with a
magnitude of 8 unit. If vector A is 8 times a unit vector pointing in the positive x-direction, determine

the magnitude of vector B and the angle it forms with the positive x-axis using vector algebra.)
P-27_Q-54 SEI

¢8. 35 A SHe FNF TG AR x = 2t2, y = t? — 4t qR z =3t - SANF A FATC R 1t =15
&b =1 33\+ 2k TOBRT ATONC FABF 9094 At (component of acceleration) € N+ % w5t |
[R3] (The position coordinates of a moving particle are given by the equations x = 2t2, y = t> — 4t, and
z =3t — 5. At time t = 1 s, calculate the magnitude of the component of the particle's acceleration
along the direction of the vector f) -i- 33\ + 21/<\.)

P-28 Q-55 NEEE|

¢e. T TS8R GIBTHB V = {ai + bj + ck : a,b,c € (-1, 1}} R @ @R OB V = oS
SHATSAR (non-coplanar) TEBR TG 2P B 41571 41 1 p @7 N T IR 1 [Consider a set of 3D
vectors V = {a/i\+ b./j\+ cﬁ :a,b,c € {—1,1}}. Three non-coplanar vectors can be selected from this set
V in 2P total ways. Find the value of p.]

P-28 Q-56 SRR

@Y. I TR AT 3L ARG 7B *MifE 30 km/h AT 5o G OITHR TGS YR 5 km | oo e
T G 936 @O AN =7 ufb M= M 4 min T T34 fifers =01 g Afefa age wor w=
R wam

[Two cars are moving in the same direction along the same straight line with a speed of 30 km/h,
separated by a distance of 5 km. A third car coming from the opposite direction meets the two cars at

a time interval of 4 min. Determine the magnitude of the actual velocity of the third car.]

P-29 Q-57 s

€. I RS 0 it fFae P8 Q TSBER ARk R 1 3 Q R W fRed 391 23 ot A Wi et 21 | S
Q @ Reodrend (wrdie —Q wrt efegifEre) T4t zee AT T 2R W1 P, Q 8 R 3 Wi ot e aeat
[The resultant of two vectors I; and (:2 acting at a point at an angle 0 is f{ If the magnitude of Q is
doubled, the magnitude of the resultant doubles. Again, if (Ei is reversed (i.e., replaced by —(i), the
magnitude of the resultant also becomes 2R.. Find the ratio of the magnitudes of P, Q, and R..]

P-29 Q-58 s

¢v. It a, b @32 c oS TR G TPTTENR 1987 2W G 9 foqb teBT TG p =a+b —2¢,q = 3a -
2b+¢ R 1 = a—4b +2¢ W, O a, b, ¢ A AT ANSHIT T2 WS V,; GR p, q, r A AFS



A TP TS V, T, 2 49 wepeire e e
[If 5, l;, and ¢ are three non-zero non-coplanar vectors, and three other vectors are 1; =a+ IS - 26,
(i =3a-— 26 + E, andr =a-— 46 + 28, find the ratio %, where V1 is the volume of the parallelepiped
formed by 5, l;, ¢ and V is the volume of the parallelepiped formed by I;, (i, ;.]
P-30_Q-59 NERE
@5. mmzﬁ:mwa= % R b = L“\;Jli“—”?wvfew@mmmﬁf(z&ﬁ)- [(3xb) x (a—
2b)] @3 W [T et
[In 3D space, two vectors are defined as a = % and f) = &;J;L%ﬁ Find the value of the scalar quantity
(2a+b)-[(@xb) x (@ 2b)|]
P-30_Q-60 SRR
vo. a3f5 M Trygficea e 30° Tt WS GB ARITTH BieT TARA 20 m/s Tt TNt Tor | B R ST 3

Qo fHT6e TS 10 m/s TR ATTR @R ST #AfF5% e 5 m/s TR0 IR 1 MBS FeoATs e wiesifrs
[SRESTEIATRREICT

[A car is moving up an inclined hill slope at an angle of 30° to the horizontal with a velocity of 20 m/s.

At that exact moment, rain is falling vertically downward at 10 m/s and wind is blowing westward at

5 m/s. Find the relative velocity vector of the rain with respect to the driver of the car.]



