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5. @3B 38 (1,2) R (3,4) 7w ofsams 3ca @ x-ore 1 3ea | Fefba w7 R F@M 1 (A circle S0

passes through the points (1, 2) and (3,4) and touches the x-axis. Find the equation of the circle.)
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P-1]| Q-2 &
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R, B 5T 8 Tl y = —2 TN ™ IR GR x2 + y? — 4y = 0 I8 IRFOIR 1 7071 e e do
FAEIATAT ANTF [T T 1 (A moving circle always touches the line y = —2 and touches the circle x2 +
y? — 4y = 0 externally. Find the equation of the locus of the center of the circle.)
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= P-2| Q-3 ?&
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O, x2 +y? — 8x + 4y + 12 = 0 J8 AR 3x — y — 6 = 0 FFARIR TRVPTR A ASEHH I GR FREAA S0
tﬂﬁi’fmﬁWﬁ@WI (Find the equation of the circle passing through the points of intersection of
the circle x?> + y? — 8x + 4y + 12 = 0 and the line 3x — y — 6 = 0, which also passes through the origin.)
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8. P (5,4) R =e x2 + y2 — 2x — 2y — 7 = 0 J0SF @77 GICRIT! =1 &F 91 e | ~HFea Jed @ S0
TS Rgre =i 3, Sitna ARt =t a3 e e seat @ae =ifeen 8 =it et Afde fagres traws
F© O TIF AT | (A pair of tangents is drawn from the point P (5,4) to the circle x2 +y2 —2x — 2y —7=0
. Find the length of the chord of contact joining the two points of tangency, and find the area of the
triangle formed by the tangents and the chord of contact.)
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€. x* 4+ y2 = 9 @R (x — 10)? + y? = 25 IR 7 A4 =1a 6 @ 7=t (A 3eat 1 (Find the S0

length and equations of the direct common tangents of the circles x? + y* = 9 and (x — 10)? + y? = 25.)

E= [ Bl

Y. P (—7,2) RO x2 + y2 — 10x — 14y — 151 = 0 07 877 HAY® WA R 74wy '@ 7w ae )
R (Find the maximum and minimum distances from the point P (—7, 2) to any point lying on the
circle x2 + y2 — 10x — 14y — 151 = 0.)
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q. G315 I8 T Fea ey F07 IR x-O7F F0© 6 G Aeda Aee oee ot e 1 I geBa @@« +y = do
4 TRRA 877 oIS TF, 13 Jefoa ANFet fefa 3Tt 1 (A circle passes through the origin and makes an
intercept of length 6 units on the x-axis. If the center of the circle lies on the line x + y = 4, find the

equation of the circle.)
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mésg P-4| Q-8 i
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b, GF G5 J0SF TANPA T TR 9 7@ (3, 4) Ko o1 q@R T 3x + 4y — 5 = 0 TR L© 4 §FF S0
meda 9=fb et Af&© IR | (Find the equation of a circle whose center is at the point (3,4) and which cuts
off a chord of length 4 units from the line 3x + 4y — 5 = 0.)

T@TS/\DO




% (=] =]
ki P-5| Q-9 it
[=] O

5. TS T, x% + y? — 4x — 4y = 0 AR x? + y? = 16 JEIEA AT T TS TN TAT I | (Show 50
that the common chord of the circles x? + y?> — 4x — 4y = 0 and x* + y? = 16 subtends a right angle at
the origin.)
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So. GFf6 I8 &AW TR YD, T ToF o = T 3k (1, 2) R fvew wfewms w03 | gefba ez A do

A (A circle lies in the first quadrant, touches both axes, and passes through the point (1, 2). Find the
equation of the circle.)
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3. x? + y? = 25 e RZ RY P (7, 1) T© S @717 wfF® ~aarrs wliwd Ay 3@t a3 ~Repeteice So
GfFe GioemaEd AN W F@ | (From the external point P (7,1) to the circle x2 + y2 = 25, find the
equations of the two tangents drawn to the circle, and find the equations of the normals drawn at the
points of tangency.)
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g% P-6| Q-12 %%

3. x2 + y2 + px+ qy + 9 = 0 JBVA TR ax — y + 3 = 0 TR T4 &fZ® 1 &b (0, —3) 8 (—3,0) R S0
e SfSes T a, p, g 97 T Nfm v QRWWQ{WWI (The center of the circle x2 + y2 +
px + qy + 9 = 0 lies on the line ax — y + 3 = 0. If the circle passes through the points (0, —3) and
(—3,0), find the values of a, p, q and the radius of the circle.)
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39, 3x + ky + 7 = 0TI x2 + y2 — 4x — 6y — 12 = 0 I8 ™ IF; k 9N AT ICA 1 (The line 3x + S0
ky + 7 = 0 touches the circle x? 4+ y? — 4x — 6y — 12 = 0. Find the value of k.)

[=] % [=] Ohz0
1-.%3 P-7|Q-14 it
[=].F =

38. x? 4+ y2 — 6x + 4y — 3 = 0 J0SF P@NN AR 2x + 3y — 6 = 0 THIF S 7Y GF~ TR Ae= {77 So
T WWWN@W@WW,WNW VA A€ T (Find the equation of the straight
line passing through the center of the circle x? 4+ y? — 6x 4+ 4y — 3 = 0 and perpendicular to the line
2x + 3y — 6 = 0. Find the distance between the two points where this line intersects the circle.)
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S¢. 9 I8 y-THCF (0, 3) RTe =1 I 9 x-T% T0© 8 T3 WY oot ¥fes 37 | Jefboa A=t Mfa w1 do

(A circle touches the y-axis at the point (0, 3) and cuts off a chord of length 8 units from the x-axis. Find
the equation of the circle.)

[=]25 [w] [Ok0]
Tty P-8 | Q-16
= Ei

b, OB ST @ x + 2y — 7 = 0 W ST Y 1 T8 x2 + y2 — 6x — 2y + 6 = 0 TS MA (3,3) Yo
qee o wca | 7efbw ATeqe A I 1 (The center of a circle lies on the line x + 2y — 7 = 0. The
circle internally touches the circle x2 + y? — 6x — 2y 4 6 = 0 at the point (3, 3). Find the equation of the

circle.)
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39. x? + y? — 4x — 10y + 21 = 0 3B y-THCE T A TN I, TS HAE I 407 AF© gy Jeea ANI79 30
R (Find the equation of the new circle drawn with the chord cut off by the circle x> 4+ y? — 4x —
10y + 21 = 0 on the y-axis as its diameter.)
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- P-9| Q-18
= | &

Sbr, @F7t 2B 06 AN T SR A AT TR (6, 8) TR TR x2 + y? = 25 I8 I | (Find S0

the equations of two circles, each with center (6, 8), that touch the circle x? + y2? = 25.)
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% [E]#2[m]
P-10 | Q-19 it
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55, G3fB I8 x2 + y2 — 4x + 6y — 12 = 0-TF IRGFSNI ™ I IR x-FHE M I 9 IB TS TE o
y = 2xW%ﬁWIWW%WI (A circle touches the circle x> + y2 —4x 4+ 6y — 12 =0

externally and also touches the x-axis. If its center lies on the line y = 2x, find the equation of the circle.)

[=]#% [=] (=] [s]
Rt P-10 | Q-20
i e f

20. Y8 x2 + y? — 6x — 8y + 9 = 0-4F GIf> W AB-GF WIRTY M (4, 3) | & AB-GF N7 qr Gy do
FCAM (The midpoint of a chord AB of the circle x2 + y2 — 6x — 8y + 9 = 0 is M (4, 3). Find the equation
and length of the chord AB.)
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%ﬁﬁ P-11 | Q-21 E

Q). GG TR IFF AT ANFAY, v(t) = 3t2 — 4t + 5ms~! | t = (2 £ 0.1) s TR TV AR THFA
AT @6 GIR oA @B F©? (The velocity of a moving object is v(t) = 3t2 — 4t + 5ms ' At t = (2 +
0.1) s, find the absolute error and percentage error in the measured acceleration.)

hYo)

(=] 5 =] Ei2E
ra: P-11 | Q-22 it
(=]t =

22, @3fB B R O TATF 3 ms 2 ATGA At ©F A | 9% 92 T30S d b Totee e @< fb
TABTNRCTS v = 24 ms~ ! AN FFBCE 43 &0 AT AT | d 4 FAH T F© A WOAATAG 470
AIACI? (A truck starts from rest with acceleration 3 ms—2. At the same instant a motorcycle d meters

behind starts at a constant 24 ms~1! to catch it. Find the maximum d for which it can catch the truck.)

do
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[m] 4% [=] EiE
c P-12 | Q-23 T
E:‘:I E

Q0. IR M G, a(t) = 2t ms—2 (BT AIY W) | AT 16 ms—! FITICH 4TS B | e D F© 77e do
TS €1 TMTeT TIRTE 470 AFET? (A thief's car accelerates as a(t) = 3t ms~? from rest. A police car
chases at a constant 16 ms™'. Find the maximum starting distance from which the police car can still
catch the thief.)

[=]:3[=] (=] [=]
7 P-12| Q-24
2 e

R8. 40 m BF AR ' WF G IS I TN A 30° TICA 20 ms—* WOI LG | GFE TS do
WA AT T d 51 i A 9o 1 u = 8 ms—1 W0t AT e Taies 391t wifbee =erw i et
90T | d GV F9? (From the top of a 40 m building a person throws a ball at 30° above horizontal
with 20 ms—!. At the same instant another person, d meters from the base, runs at u = 8 ms~! toward
the building and catches the ball just before it lands. Find d.)
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P-13 | Q-25 it
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3¢, 93f6 T G3fB RfRoR 1T WigpiFeita FMes=t T =@M 1 25 47 MR R ATNCH M 50° T T4y S0
A, @ L IAGF &1 F©? (g = 9.8 ms~2) A ball is projected horizontally from a building. After 2s,

its velocity makes an angle of 50° with the horizontal. Find its speed at that instant. (g=9.8ms_2)

[=]45[=] O O}
r:%;ﬂ P-13 | Q-26 it
[=] 2t pe =

Q. 30 ms—! T 60° TP &if3Fe IFF AfS#1t27 ANFI9 T2 (Find the trajectory equation for a projectile DO
launched at 30 ms—! at 60° above horizontal.)
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EI% (=] =]
P-14 | Q-27 i
[=] 5 O

4. H Twer 91fFe q3fb 13ew 12t @b #ited 1=re e of h Twer o1fge «3 b 12l oreE TR wiRee  do
TS | TR ST TS =17 AR T3 W 20 I & G T F© A A= B = w40 7eiws 7w
THCI? (A stone released from rest from a balloon at height H falls and strikes an inclined surface at
height h, after which its velocity becomes horizontal. Find & for which the stone takes maximum time to

reach the ground.)

[=]¢3 =] =32 =]
I%Iﬁﬂ P-14 | Q-28 %%

QY. GIB ATHFATET TP ~AH 62 m G FAER 35 ms—1 TCA, A FCFId T3l F© Z0© ATA? (A do
projectile has range 62 m and speed 35 ms—1. What is the maximum possible launch angle, given two

angles produce the same range?)
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OO0 Ofe0]
; P-15 | Q-29 it
O

Of e

2. G35 T8 UV 10 s 9 90 m GR AT 5 s @ FHE 110 m I | AT 2 s G AS FORF A2 (An object SO

travels 90 m in the first 10 s and a further 110 m in the next 5 s. How far will it travel in the following
2s?)

(=175 =] El2[E
o bt P-15| Q-30 45
[m] =
0. 7 m B! TATF 22 ms—! T 42° THICT (B e 7517 f67<1e 2 (A ball is thrown from a o)

height of 7 m at 22 ms—1 at 42° above horizontal. Find its time of flight.)

Bl 3¢ / wo




OO0 OO
s o P-16 | Q-31 it
[=] 22" pe O

0. @3B & TR TOSR FAFWCA HoACS BeICS 0.072 m AR FAK A7 G T3 i T 2 e I I S0
G SfD A AT S F© 7 &t FACI? (A bullet moves with uniform retardation inside a wall.
After penetrating 0.072 m, its speed becomes 2 of its initial speed. How much farther will it penetrate

before coming to rest?)

OfHO EfAE
hﬁ%ﬁa P-16 | Q-32 %

OR, I FATTAIN S = t2 — 92 + 11t + 45 T AII© | ST GFCP FAHF T @ G INHA SIS~ do
R(? (The displacement of a particle is given by S = t3 — 9t2 4 11t + 45. At what times will the

numerical values of its velocity and acceleration be equal in SI units?)
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[=]73=] EaE
%ﬂ'ﬁﬁ P-17 | Q-33 %

09, 45° I e B 391 30 m LR TR TRICHINCS SSG FC THHET (RGP 60 m LA 208 | TR 8t Do
F9? (A ball thrown at 45° just clears a wall 30 m away and lands 60 m beyond it. Find the wall's
height.)

[=]35 ] 3 E]
L P-17| Q-34
Zia | B

08, G FUTGTY a = 6t — 4 AR t = 0 FAH G T 5 ms—! | FNBH T FI FHVH L GR TR T @ S0
¥9? (The acceleration of a particle is a = 6t — 4, and its velocity at t = 0 is 5ms~!. Find the time at

which its velocity is minimum and determine the minimum velocity.)
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[m] 4% [=] EiE
P-18 | Q-35
E H %%

©¢. 30° TIICY HT® G5B Bfe] OETH b 1T G ATHFATIE 30 ms ! T TP IR 60° THCA 64qq S0
Tt e T =@ | ot <919 afb T o BT “1%Ga? (g = 10 ms2) (A projectile is fired from the bottom
of an inclined plane which makes 30° with the horizontal. The initial velocity is 30 ms™* directed at 60°

to the horizontal. Find the range of the projectile measured along the incline. (g = 10 ms~?))

EIE EiE
B e B

oL, T P 3B D I 100 m CH A BIRBIHE IR AOITS 57 | PoToT F'© et 46 Few=t do
FACO F G2 TR W0 FRTF 0 910 TOH9 Ata ORFOTH(IT IR THRIE?
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P-19 | Q-37
= e

0q, G AR TT P = AR, W A, B, C-43 ~AfFwea Tedies o4 @b IANGFN 1%, 2%, 1.5% | P-G= S0
i e @b ffa st

[=]35 [=] EiE

P-19 | Q-38 it
B e

O, G315 TAT &4F 240 m | TS T 3 ms—! €2 R 2AACS THFIF W@ 5 ms—1 | TR @ B Roife Rqre do
IR, PTErD @ieed RANS e Feae T F© TR THF BIATs T @R Tl AT Z0O F© FANH A9?
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[m]z3[a] O 0]
oy P-20 | Q-39
: b

0>, IF0 FUTGAT a = 6t — 4 AR t = 0-0° FNBA @ 5 ms—1 | FHBT o FIF FIH T 932 7R AL @7 do
T©?

%ﬁ [=]%e[a]
i P-20 | Q-40
2z Gt

80. 9 T 20 ms—1 T 30° Tt G3fB 71 fee=t vt et | FAesreetsr e =i 120e 30 m AT AT do
GFT I B AT & 0! TITITS 936 IR | 716 Pfce =fuie % 308 430 20 IfSH7 @t wve 2o 72

(g = 10ms—2)
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= P-21| Q-41 it
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8. e wae fRfert: C,H;0H (1) 4+ 30.(g) — 2C0,(g) + 3H,0(1), AH = —1367kJImol ' 14.6g 37 do
WWWW’T%W (C =12,H =1, O = 16) (Combustion of ethanol: C;H;0H (1) + 30,(g) —
2CO0,(g) + 3H,0(1), AH = —1367 kJmol ‘. How much heat will be released by the complete
combustion of 4.6 g of ethanol? (C =12, H = 1, O = 16))

[=]#% =] Eli2E
; H P-21 | Q-42
E&ﬂi &

8. 0.1 M HCOOH 0F pH A 2.37 NeA ToeT | @firefba K, e 91 (The measured pH of 20.1M 0
HCOOH solution was found to be 2.37. Find the K, of the acid.)
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[=]3[=] 3]
= P-22 | Q-43 it
[=] =]

go. fAtse ffera uf Tt w2eT 3@ 2Tt T S (s) + 20,(g) — S0s(g) Riewm an Afawa
S(s) + Oz(g) — SO;(g) AH; = —296.8 kJmol !

hYo)

SO,(g) + 20,(g) — SO3(g) AH, = —98.9kIJmol " (Using Hess's law and the two reactions below, find

AH for S(s) + 30,(g) — SOs(g).
S(s) + 02(g) — SOs(g), AH; = —296.8 kJmol !
SO,(g) + 20,(g) — SO3(g), AH; = —98.9kJmol ')

[ {3 0=l (=] =]
mg@ P-22 | Q-44 i
=] =]

88. IF *If& I W N2 (g) + 3H.(g) — 2N H;(g) RiT AH [ 391 296: N = N = 946 kJmol 2,
H - H =436kJmol ', N — H = 391 kJmol ! | (Using bond energies, find AH for N,(g) + 3H,(g) —
2N H;(g). Given: N = N = 946kJmol ', H — H = 436 kJmol !, N — H = 391 kJmol'.)

do
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: P-23 | Q-45 it
[=] G O

8¢. I IFIF TIIF 1 FBT 0.15 mol NH; € 0.25 mol N H,Cl TR (pK;, = 4.745) | 4TS 0.05mol NaOH DO
T FHCET QT pH F© R(J? (A buffer solution contains 0.15 mol NH; and 0.25 mol NH,Cl in 1L (pK;, =
4.745). If 0.05 mol NaOH is added, find the new pH.)

[=]}5m] Ok
ﬁ%ﬂ P-23 | Q-46 it
[m] e =

8Y. b IFFEICH 0.15 M NH; 8 0.25 M N H,Cl IR | NH;-9F K, = 1.8 x 10—° 1 &IF pH a1 do
(A buffer solution contains 0.15M N H; and 0.25 M NH,Cl. The K,;, of NHj is 1.8 x 10~5%. Find the pH
of the solution.)
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w135 m] 4=

P-24 | Q-47 it
O] f' =]
84. 60° C ST g AT K, = 9.6 x 10714 1| @ S@W “HifF= pH F9? (At 60° C, the K., of pure Yo
water is 9.6 x 1074, Find the pH of water at that temperature.)
[=]#% =] Ok 0
E i P-24 | Q-48 ;&%
Of-oEd O]
8b. 2H,(g) + O2(g) — 2H,0(g), AH = —483.6kJ | Iq 1 *& H — H = 436 kJmol 1,0 = O = S0

498 kJmol ! T O — H IF3 *If& 91 (2H,(g) + 02(g) — 2H,0(g), AH = —483.6kJ. Given
bond energies H — H = 436 kJmol™*, O = O = 498 kJmol’, find the bond energy of O — H.)
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[m]z3[a] 4=

- P-25| Q-49 it
[=] =]

85. 20 mL 0.2 M N H; &9F 0.2 M HCl faca 5125 <21 21 1 375y ivqes pH A 331 (K, (NH;) = S0
1.8 x 107%) (20 mL of 0.2 M N Hj solution is titrated with 0.2 M HC]I. Find the pH at the equivalence
point. (K, (NH3) = 1.8 x 107%))

[=]:A[=] (=] [a]
a P-25| Q-50 &%
[=] O]
¢o. T FG ATFAR T T HPTE GFTeE e et 41 7T, #ifte afite 79 — I 41 (Explain -~ do

why, when diluting a concentrated acid, the acid is always added to water rather than water to the
acid.)
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P-26 | Q-51 it
[=] x5 O

@, e Risraet=ia ogR ot g9 @ WW{@W@W AR I AFTE TR I do
Fw@l

CaO(s) + CO2z(g) = CaCOxs;(s)

3Fe(s) + 4H,0(g) = Fe304(s) + 4H(g) (For the following equilibria, what change will occur in the
amount of product if the pressure is decreased, increasing the gaseous volume? Explain.

CaO(s) + CO;(g) = CaCOj3(s)

3Fe(s) + 4H,0(g) = Fe304(s) + 4Hx(g))

I%I%;?I?I2 32
I P-26 | Q-52 i
[m] 2 =

@R. 700° C-9 G furnace-9 35% CO, 8 65% CO-93 fiEd J92T T4 TR | FNEIS AT &V Fe(s) + o)
CO,(g) = FeO(s) + CO(g), METM MR K = 1.43 | Steel-9F B4F F O S IR A NI 1(In a
furnace at 700°C, a mixture of 35% CO- and 65% CO is used. For the equilibrium Fe(s) + CO,(g) =
FeO(s) + CO(g), given K = 1.43, determine whether F eO will form on the steel.)
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@o. N3 IR AL FAFHT THE 24 I &L F@: C,H;0H, KOH, Br,, HCI, CgHg (State

hYo)

the main hazard to consider when storing each of the following chemicals: C,H;OH, KOH, Br,, HCI,

Ce¢Hs.)

[=]3z[=] [=]#2 [m]
A P-27| Q-54
i | i

8. @36 T Toxd RIFTT &V K, = 40.5, K, = 5.5 9R An = 1| RiGwiba somat fa st (R =

o

0.0821 L atm mol 'K ') (For a gaseous reversible reaction, K, = 40.5, K. = 5.5, and An = 1. Find the

temperature of the reaction. (R = 0.0821 L atm mol'K1))
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. 281Q E
- P- -55
op ol

@@. S04 A0S pH = 7.4 | 1.00 mL S OH ~ IRCTF A AW I@EN (K, = 1.0 x 10714, N, = 6.022 x D0
1023)(The pH of human blood is 7.4. Find the number of OH ™ ions in 1.00 mL of blood. (K., = 1.0 x
1074, N, = 6.022 x 10%®))

[=]#5s] e =]
;f.%'_.g P-28 | Q-56 it
(=] e =

@Y. @35 buffer @4 CH;COOH '8 CH;COON a BAfES it | 7o &g #fAsiet HC1 qR /I 95 S0
“AfFY NaOH T 90 pH 2R GoAfHR1ES AT 7?2 IR ANFAETR It M | (A buffer solution
contains CH;COOH and CH;COON a. Explain, with chemical equations, why the pH remains almost
unchanged when a small amount of HCI is added, and separately when a small amount of NaOH is
added.)
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[=][m] Ok
- P-29 | Q-57 it
[=] O

@q. 25°C-4 [Reg AT K, = 1.0 x 10~1* @3 27 g Tuat 55.5 M | [ ¢ gfwfere siffawdg do
Wﬂ%ﬁ‘fﬁw I(At 25°C, the K, of pure water is 1.0 x 1074, and the molar concentration of water is
55.5 M. Find the ratio of dissociated to undissociated water molecules.)

OO [E]32 ]
P-29 | Q-58 &
[m] O

¢b. 90 I pH = 8.5 AR JIFST 2.5 L | G0 TG H + K A2t 57 T 1 (A solution has pH = 8.5 S0

and a volume of 2.5 L. Find the total number of H+ ions in the solution.)
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w% P-30 | Q-59 i
[=] =

€5. 100 mL, 0.20 M CH;COOH-E9 A% 50 mL, 0.20 M N aOH Tl (=T (K, (CH;COOH) = 1.8 x o0
10-5) @4 buffer toF T3 F T e @I pH 9T @1 (100 mL of 0.20 M CH;COOH is mixed with
50mL of 0.20 M NaOH. (K,(CH3;COOH) = 1.8 x 10~ °) Show whether the mixture forms a buffer and

find its pH.)

% (=13 [s]
P-30 | Q-60 &
[= =

Yo. PCl;(g) = PCls(g) + Cly(g) RicFa w=ets 8y PC1, T16T 2031 | AIREE Rt 40% «:= I i+t do
2atm | K, R (PCl5(g) = PCl3(g) + Clz(g). Initially only PCl; is taken. At equilibrium, the

degree of dissociation is 40% and the total pressure is 2 atm. Find K,,.)
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